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BbJ/ITAPCKO CNMUCAHUE 3A OBLLEECTBEHO 3/1PABE
OPULUMANTHO U3OAHME HA HALUMOHATHMA LEHTBP MO
OBLLIECTBEHO 3[1PABE N AHAJIN3U

LLE/1 U OBXBAT

“BbArapcko cnvcaHue 3a obuwecTseHo 34pase” € MHOronpoduaHo
CnucaHue, KOeTo BK/YBa NybiMKaumm B obaacTTa Ha 34pasHaTta
NOANTMKA M MPAKTUKA, 34PaBHUA MEHUAKMBHT U MKOHOMMKA,
enuaemMmmonornsa Ha HeuHOEeKLMOo3HUTe W 3apasHuTe 6onecTw,
3/paBe Ha Hace/leHNeTo/KeHnTe/aeuaTta, MPOMOLMA Ha 34PaBETO
M NpodunNakTUKa Ha BonecTnTe, OKOAHa cpeaa U 3apase, TPyAoBa
MeAMUMHA, XPaHU U XpaHeHe, KPU3UCHM CUTyauuu n obLiecTBeHo
34pase, NCMXMYHO 34pase. CnucaHmeTo gasa Gopym 3a AUCKYCUA NO
aKTyanHn npobsemu Ha obLecTBeHOTO 34paBe B bbarapus, EBpona,
CALL, n ap. cTpaHu. B cneumanHu npunoxenus ce ny6auKkysaTt
mMmaTtepuanu, NOCBETEHM Ha aKTyaHU TEMMU, NPOYYBaHUA, pe3tomeTa
M [OKAagM OT MEXAYHAPOAHW W HaUMOHANHW HayydHu dopymu
M Kpbran macu. CnucaHveTo MMa 3a uesn Aa Nonynapusupa u
HacbpyaBsa uscneaBaHua, 4O6PU MPAKTUKK, MOAUTUKK, yNipaBieHne
n obpasoBaHue B o6nacTTa Ha 06LeCcTBeHOTO 34paBe. M3nn3a B 4
KHWKKM FOAULIHO Ha 6bArapCcKy U aHITMIMCKY €3UK, NyBIMKYBaHM Ha
MHTEPHET CTpaHMULLaTa Ha HauMoHaIHUA LLeHTbpP No 06LWeCcTBEHOTO
3apase aHanmsu (http://ncpha.government.bg)

,BbArapcko cnucaHve 3a obuiecTBeHO 34paBe” e BK/AYEHO B
HayyHuTe 6a3u gaHHuU: Web of Science (CABI), EBSCO, IClI World of
Journals.
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NMCUXMYHO 3APABE

TPEBOXHOCT U AENPECUA
B KABUHETA HA
OBLUOMPAKTUKYBALLUUA NEKAP

Kaayaust lannaecky!, Bragumup Hakos?,
Muxaua [MupJor!

YWhuseepcumem no meduyuna u papmayus, Kpaiiosa,
Pymvnus
? Hayuonanen yenmuvp no o6wecmeeHo 30pase u aHaiusi,
Cous

PE3IOME

Buveeoenue: Tpesooxcnocmma u oenpecusma ca Hau-pas-
npocmpanenume NCUXUIHU CobCMOSIHUSL, KOUMO NPUYUHAGAM
HAUUMeNHU pa3xo0u KaKmo Ha Xopamd, maxa u Ha obuje-
cmeomo. Hedocmamvunomo um pasnosnagamne e eoun om
uzeecmuume npodiemMu, 0COOEHO HA HUBO NBPEUUHA MeOU-
YUHCKA NOMOU.

Ilen: /la ce oyenu ncuxonoeudnusm cmamyc Ha Xopama, Kou-
mo ca ce 00bPHAIU KbM 00UONPAKMUKY8AWUs CU TeKap No
no6o0 Ha 0OWU MEOUYUHCKU COCOSHUSL.

Mamepuan u memoou: Ilposedeno e npocneKmugHo, eOHo-
yeHmposo npoyusawe (tonu-cenmemgpu 2022 2.) 8 kaburnem
Ha cemeeH nexap 6 Kpaiiosa, Pymvrus, 6vpxy uszeaoka om 134
nayuenmu. M36vpuiena e KOMNIEKCHa MeOUYUHCKA OYeHKd,
BKIIOUGAWA UOCHMUPUYUPAHE HA MPEBONHCHOCT U 0enpecusl
upes boanuyna ckana 3a mpegoxcrocm u oenpecus (HADS).

Pesynmamu: Ilo-consam 05 om usciedsanume iuyd ca ¢ Hao-
Hopmero meeno (79,11%) u eucoko kpveno nanseawne (70,90%),
a npu 39,55% e nanuye 3aceonan nauun Ha scusom. 35,07%
om uscnedsanume auya ca nywaiu, a 41,78% xoncymupam ai-
xoxon. 21,64% om owcenume u 16,42% om mwoiceme ca umanu
MPEBOICHO PA3cmpoucmeo, 00Kamo oenpecus e ouia Haiuye
npu 10,45% om scenume, coomgemno npu 8,96% om mworceme.
Hanuyuemo ma ncuxuunu pazcmpoucmea e c8bp3aHo ¢ Jun-
cama Ha Qusuuecka aKMUBHOCH KAKMO 30 MPeBONCHOCMMA
(p<0,05), maka u 3a oenpecusma (p<0,01).

3aknrouenue: Ponsima na o6monpal<mu7<y6au;ume Jekapu e
MHO20 6A2CHA 34 PAHHOMO pa3no3Hasdane Ha nCuxuampu4Hu-
me CUMNMOMU, PAHHO JleYeHUue U CboOnmeemHo Hamaiieane Ha
meosicecmma Ha 3a0016aHUAMA.

KurrouoBu 1ymMu: mspBHYHA METUIIMHCKA TIOMOIII,
TPEBOXKHOCT, ICMPECHS, CHITBTCTBAIIH 3a00IsIBAHUS

BbBEAEHUE

TpeBOKHOCTTA M JEMIPECHsITa Ca IMHPOKO Pa3NpOCTPAHEHH,
KaToO MNpUYMHABAT 3HAYUTCIHU CTpaJdaHUs, BJIOIIABAT C¥XKE-
JTHEBHOTO (DyHKIIMOHMpPAHE W BOST JI0 3HAYUTEIIHU PA3XOIH
3a TIPOM3BOICTBOTO | 371paBeomnaspaneTo (1,2). U3mepurensr
Ha TEXECTTa Ha OTACIHHTE 3aboisiBanus - DALY (3ary0e-
HU TOJIVHHM KUBOT IOPaJH IPEKIEBPEMEHHA MHBAIUIHOCT/
CMBPT) TOKa3Ba, Y€ ACIMPECHBHUTE Pa3CTPOICTBA ca 3HAUH-
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MENTAL HEALTH

ANXIETY AND DEPRESSION
IN THE GENERAL
PRACTITIONER'’'S OFFICE

Claudia Danilescu?, Vladimir Nakov?,
Mibhail Pirlog!
YUniversity of Medicine and Pharmacy of Craiova,
Romania
2National Center of Public Health and Analysis, Sofia,
Bulgaria

ABSTRACT

Introduction: Anxiety and depression are the most
prevalent mental health conditions, causing significant
costs both to the individuals and community. Under-
recognition of them is one of the known problems,
especially at the level of primary care.

Aim: Our study aimed to evaluate the psychological
status of the people who approached their general
practitioner for common medical conditions.

Material and methods: A prospective and single-
centered study (June to September 2022) in a family
doctor office in Craiova, Romania, on a sample of 134
patients. It was done a complex medical evaluation,
including identification of anxiety and depression
through Hospital Anxiety and Depression Scale
(HADS).

Results: The subjects were mostly overweight (79.11%),
with high blood pressure (70.90%), while sedentarism
was present in 39.55%. 35.07% of the subjects were
smokers, while 41.78% were alcohol consumers. 21.64%
of women and 16.42% of men had anxiety disorder,
while depression was present in 10.45% of women,
respectively 8.96% of men. The presence of mental
disorders was correlated with the lack of physical
activity for both anxiety (p<0.05), and depression
(p<0.01).

Conclusions: The role of the general practitioners is
very important in the early recognition of the mental
health conditions, which could lead to positive outcomes
and reduced burden of disease.

Keywords: primary care, anxiety, depression,
comorbidities

INTRODUCTION

Anxiety and depression are highly prevalent, causing
significant suffering, impairing daily functioning, and
incurring substantial healthcare and productivity costs
(1,2), depressive disorders only represent a substantial
portion of disability-adjusted life years (DALYs)
attributed to mental disorders, accounting for 37% in
2019 (3). These disorders are frequently encountered



MCUXMYHO 30PABE

TEJIHA YacT OT TEKECTTa 3a 3APaBETO Ha MOMYJIalusTa, JbJ-
JKallla ce Ha ICUXUYHU pa3cTpoiicTBa, karto npe3 2019 r. Te ca
37% (3). Te3u pa3cTpoiicTBa 4ECTO c€ OTKPUBAT B IbPBUYHATA
3apaBHa nomonl. O1eHKuTe coyart, 4ye J0 eaHa Tpeta oT 280-
T€ MHIJIMOHA T'OIMIIHM KOHCYJITAllMM B IT'bPBUYHATA 3/1paBHA
MOMOII] Ca CBBP3aHU ChC 3HAYMMO TICHUXHYHO 3a00JIsBaHE.
anpexu HaJIMYUETO Ha KIMHUYHU HACOKH, YIIPABJICHUCTO
Ha TE3U CHCTOSHUS B o0INaTra MpakTHKa YeCTO HE OTroBaps
Ha ONTHMAaJIHUTE cTaHAapTH. HemocTaThyHOTO pa3no3HaBaHe
Ha TPEBOXKHOCTTA U JEHpPEcHsTa € JoOpe U3BECTEH MpodiieM,
KaTo IO-TSKKHUTE CHMITOMH C€ HACHTH(HUIIMPAT T0-JecHO (4,
5). AIekBaTHOTO pa3no3HaBaHe, JMATHOCTUIIUPAHE U JICUCHHE
Ha TEe3H Pa3CTPOMCTBA UMa MOTEHIMaJa 1a OOJIEKYH TeKECTTa
Ha 3a00J1sBaHETO UM (0).

[poreHTHT Ha pa3mo3HaBaHE HA JACTIPECUSATA H TPEBOXKHOCTTA
B IIbPBUYHATA ME/IMIIMHCKA IOMOII] BAPUPA B IIUPOKHU IPAHUIIH
1 ce BJIHsie OT (PaKTOpH KaTo MOaX0/1a 3a UACHTH(GUIIMpaHe Ha
CIly4auTe M BPEMETO, C KOETO pasroJiaraT oOLIoNpaKTHKYBa-
HIKUTE JIEKapH, 3a JIa TOCTaBAT auaruosara (7-9). [IpoueHTsT HA
pasrno3HaBaHe OOMKHOBEHO € I0-BHCOK, KOTaTo Ce Pa3riiek/ar
MEIUIUHCKUTE JIOCHETa Ha MAI[UCHTUTE 32 MPOIBIIKUTCIICH
MepHO/] OT BpeMe, B CpaBHEeHHE ¢ KpbcTocanute metou (10).

Pa3no3naBaHeTo Ha TPEBOKHOCTTA U ACHPECHATA CE BIIUSC OT
(hakTOpH, CBBP3aHU KAKTO C OOMIONPaKTHKYBAIIIH JISKap, TaKa
1 OT CTpaHa Ha manueHTa. Jlernpecusta u TpeBOKHOCTTA YeCTO
ce ChUeTaBaT C IPYT'M XPOHUYHH TeJIECHU 3a00JIsIBaHUSI, KOETO
OKa3Ba CHITHO BJIHSHUE BBPXY TAXHOTO pasMo3HaBaHEe. MHO-
roO MaIMeHTH MOXe J1a He MIPH3HABAT CHCTOSHUETO CH U Ja Ce
MPEJCTaBAT ¢ (PU3MYCCKH CUMIITOMHU B oOmiara npaktuka (11,
12). HanpuMep WHINBUIUTE C AUA0ET ca IMO-TTOATINBH Ha Jie-
mpecus, a €peKTUBHOTO YIIpaBICHUE HA JACMPECUATA MOXKE J1a
nogpo0pu koHTposia Ha auadeTa (13). XponuyHara 6oika 4ecto
BOIU IO JICTIPECHsI, KOSTO HaJjlara eIJHOBPEMEHHOTO yIIpaBIie-
HUE Ha JIBETE CHCTOSHUA 3a ePeKTUBHO JeueHune. [ lannenTure
U OOIIONPAKTUKYBAIIUTE JICKAPH MOTAaT Jia JaJlaT IPUOPHTET
Ha (U3UYECKUTE MPOOJIEeMH, TOPH TTPH HAIWYUETO Ha CKPHUTA
nenpecusi. OCBEH TOBA 3a HIKOHM OOLIONPAKTHKYBAIIH JIEKAPH
€ TPY/AHO Jia pa3rpaHuyar ,,HopMajaIHOTO  CTpajaHue OT Jerpe-
cusita, m3ucksama nedeHne (14). Koraro ca Hamuie XpoHUIHH
npo0eMu ¢ PU3NIECKOTO 3/IpaBe, OOIMIONPAKTUKYBAIIHUTE Jie-
Kapu M ManueHTHTEe ca CKIOHHHM Jla HOpMaJIM3upaT JucTpeca
(15). Bapuepute mpen mocThIIAa 10 TPIIKH, KATO CTHTMAaTa H
nuncara Ha WHGOPMALHS 3a YCIYTHTE 33 IICHXWYHO 37PaBe,
CBIIO UrpasT pons (16).

Pa3mno3HaBaHeTO HAa ICUXUATPUYHUTE 3a00JISIBAHUS U TTOCIIC -
BaI[OTO UM JICYCHUE MOXKE JIa TIOI00pH Pe3yJITaTUTE 3a Malu-
entute. [IpoyduBaHus, KOUTO Ca U3CIISABAIN PA3THYHU XapaK-
TEPUCTUKH HA MAIUCHTUTE M OOIIONPAKTHKYBAIIUTE JCKapPH
KaTo MOTCHUUATHH (PaKTOPH, CBBP3aHU C Pa303HABAHETO HA
JICTIPECHSITA U TPEBOXKHOCTTA, IABAT CMECEHU pe3ynTaru. Dak-
TOpHTE, CBBP3aHH C PA3II03HABAHETO, BKJIIOYBAT T10J1, Bb3PACT,
CEeMEHHO TIOJIOKCHHE, TEIKECT Ha JCMPECHSITA, CHI'BTCTBAIIA
TPEBOKHOCT WITH JACTIPECU ST, XPOHUIHH (DPHU3HMUECKU CHITBTCTBA-
¥ 3200 ISIBAHUS, MTPEIBAPUTEIIHO Pa3KPHUBAHE HA TICHXUIHH
MPOOJIEMH TIPET TUYHUS JICKAP U MOJOKUTEITHH HATJIACH KbM
ThpceHeTo Ha momort (17-21).

PemaBaneTo Ha mpoOnemMa ChC CIOXKHOTO B3aUMOJICHCTBHE
Ha TE€3M CBCTOSHMS M3HMCKBA OOIIONPAKTHUKYBAII JOCTABYHK
Ha 3/IpaBHU YCIYTH C JIOCTBII 10 OCHOBAaHH HA J0KA3aTeJICTBA
WHTEPBEHINH, TapaHTHpamy e(eKTHBHU M KOOPAWHUPAHH
TPUXKH.

MENTAL HEALTH

in primary healthcare, with estimates indicating that
up to one-third of the 280 million annual primary
care consultations have a significant mental health
condition. Despite the availability of clinical guidelines,
the management of these conditions in general practice
often falls short of optimal standards. Under-recognition
of anxiety and depression is a well-known issue, with
more severe symptoms being more readily identified
(4, 5). Adequate recognition, diagnosis, and treatment
of these disorders have the potential to alleviate their
disease burden (6).

Recognition rates for depression and anxiety in primary
care vary widely and are influenced by factors such as
the method of case identification and the time available
for GPs to make the recognition (7-9). Recognition
rates tend to be higher when patient medical records are
examined over an extended period compared to cross-
sectional methods (10).

Recognition of anxiety and depression is influenced
by both GP and patient characteristics. Depression
and anxiety often co-occur with other chronic health
conditions, profoundly impacting their outcomes. Many
patients may not acknowledge their condition and may
present with physical symptoms in general practice (11,
12). For instance, individuals with diabetes are more
susceptible to depression, and effective depression
management can improve diabetes control (13). Chronic
pain frequently leads to depression, necessitating
concurrent management of both conditions for effective
care. Patients and GPs may prioritize physical issues,
even in the presence of hidden depression. Furthermore,
some GPs find it challenging to differentiate between
,»normal“ distress and depression requiring treatment
(14). When chronic physical health problems are
present, GPs and patients tend to normalize distress
(15). Barriers to accessing care, such as stigma and lack
of information about mental health services, also play
arole (16).

Improving recognition and subsequent treatment
could enhance patient outcomes. Previous studies
have explored various patient and GP characteristics
as potential factors associated with the recognition of
depression and anxiety, yielding mixed results. Factors
linked to recognition include gender, age, marital status,
severity of depression, comorbid anxiety or depression,
chronic physical comorbidities, prior disclosure of
mental health problems to the GP, and positive attitudes
toward seeking help (17-21).

Addressing the complex interplay of these conditions
requires a generalist healthcare provider with access to
evidence-based interventions, ensuring effective and
coordinated care.
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LEN

LlenTa Ha TOBa IPOyYBaHE € JIa CE OLIEHH MICUXOJIOTHUECKHUSIT
CTaTyc Ha Xopara, KOUTO ca ce 00bpHAIN KbM OOIIONPAKTH-
KyBallIMsl CH JIeKap MO TOBOJ Ha OOIIM MEIMIUHCKH OIlJIaK-
BaHUSL.

MATEPWAN W METOOU

[IpoBeneHo € MPOCHEKTUBHOTO, €AHOUEHTPOBO IIPOYYBAHE B
nepuoaa roHu-cenTemMBpu 2022 1. B KabuHeTa Mo 00Ima Me-
nuinHa Ha J1-p Monunka Jlanunecky B rpaa Kpaiioa, okpsr
Homx, PymbHus.

B npoyuBaneTo ca yuyactBanu 134 naiueHTH, KOUTO ca ce SIBU-
JIY TIPY CBOS OOIIOTIPAKTHKYBAII JIeKap 3a IIEPHOAMYHA OLICH-
Ka Ha 3J[paBOCIOBHOTO CHCTOSHUE WIH 10 JPYTH HPUYHHH,
CBBP3aHM ChC 3/[PAaBOCIIOBHOTO UM ChcTOsHNUE. M3cenBanuTe
JIUIIA ca OILCHEHHM CIIE/l N3BBPIIBAHE HA KIMHUYECH NPETIIe] U
CHEMaHe Ha IoApOoOHa METUIIMHCKA aHAMHEe3a (HACTOSIIIH HITH
MHHAJIH 3a00J1s1BaHus). 3aUCaHu ca U JeMorpadckure (o,
BB3PACT, MECTOKUBECHE, CEMEIHO MOJIOKEHNE), KITUHUYHUTE
(pbeT, Terno, MHAEKC Ha TenecHaTa maca - UTM, croliHocT
Ha KPBBHOTO HaJIITaHE) U IIOBEICHYECKUTE (TIOTIOHOIYIICHE,
KOHCYMaIlUsl Ha aJIKoXoJl, (u3nvecka aKTHBHOCT) XapakTe-
PHUCTHKH HA YYaCTHHUIIUTE.

3a ma ce ompenenu M OLEHH TEKECTTa Ha TPEBOXHHUTE U Jie-
MIPECUBHUTE CUMIITOMH, € M3Moa3BaHa bonmHnyHaTta ckaja 3a
TpeBoKHOCT U nenpecus (HADS) - camoolieHbueH CKpUHUH-
TOB MHCTPYMEHT, KOWTO BKJIIOYBa 14 BBIIpOca ¢ n300p Mex-
Iy HSKOJIKO OTroBopa: monckana 3a aenpecust (HADS-D),
BKJIIOYBAINA 7 €IeMEHTa, ChOTBETHO MOJICKaa 3a TPEBOXKHOCT
(HADS-A) ¢ apyru 7 enemenTa. 1 nBere cyOckaiu ce OCHO-
BaBaT Ha YeTHPHCTEINICHHATA cKaa Ha JIukepT, Bapuparia ot ()
110 3 Touku B quana3zona 0-21 TOukH, KbJETO O-BUCOKHUTE pe-
3yJITaTH MOKa3BaT MO-TONIIMa TeXecT. B HameTo mpoydBane €
nznon3BaHa Bepcuara Ha HADS, Bannanpana 3a pyMBHCKOTO
HaceneHne (22). BEIpOCHUKEBT € MOMBJIHEH OT OOMIONPAaKTH-
KyBaIIus JieKap 1Mo BpeMe Ha KOHCYNITAIUATA, a TTONyUYeHUTE
JIaHHU ca 3al¥CaHy B 3alIuTeHa 1udposa 6a3a TaHHU.

[MpoyuBaneTo e omobpeHo ot Komucusita o ernka Ha YHu-
BepcuTeTa Mo MeaunuHa u papmanus B Kpaiiosa u e B cboT-
BeTcTBHE ¢ [leknmapanusaTa oT XeI3uHKH. Becnukn mamueHTH
ca BKJIIOUCHH JJOOPOBOJTHO CIIe]] PEACTaBsIHE HA MTUCMEHO HH-
(dbopMupaHo chIIIacue, a JAHHUTE UM Ca 3alIUTEHH.

Cratuctuyeckara 00pabOTKa Ha JaHHUTE ¢ U3BBPIICHA C I10-
morra Ha IBM SPSS Statistics 25.0 (Chicago, IL, USA), a nbp-
BUYHHTE TAaHHU Ca 3alicaHu BB (ailiioBe Ha Microsoft Excel.

PE3YNTATH

Jlemorpadcku XapaKTepUCTHKH Ha PECIIOHICHTUTE: CPe/lHa
BBb3pact 59,07+11,87 rogunu, ot KouTo 52,24% (70 nuna) ca
xeHu, 64,93% (87 nuua) xusesT B rpana, 50,74% (68 nuna)
ca oMmbxxeHu/ keHeHu U 26,87% (36 iuia) — BIOBEL/BIOBHU-
ua. [ToBeue OT 1oJIOBUHATA OT JIUIATa, BKIIOUYEHHU B IIPOYU-
BAaHETO, Ca C HAaJTHOPMEHO Terio (56,72% - 76 numa), cHOT-
BETHO ChC 3aTIIBbCTABaHE - 22,39% (30 nuia), a XUIepTOHUS
BTOpA CTETIEH € perucTpupana mpu 36,57% ot pecnoHeH-
tute (49 nuna), ChOTBETHO IbpBa creneH npu 34,33% (46
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AIM

This study objectives were to evaluate the psychological
status of the people who approached their general
practitioner for common medical conditions.

MATERIAL AND METHODS

A prospective and single-centered study was conducted
between June to September 2022 in the Dr. Monica
Danilescu General Practice Office in Craiova, Dolj
County, Romania.

The study sample consisted of 134 patients who
presented to their GP for periodical health assessment
or other reasons related to their health status. The
subjects were evaluated upon performing a clinical
examination and by taking a detailed medical history
(current or past medical conditions). Were also recorded
the participants’ demographic (gender, age, residence,
marital status), clinical (height, weight, Body-Mass-
Index — BMI, blood pressure value), and behavioral
(smoking, alcohol consumption, physical activity) data.

In order to identify and evaluate the severity of the
anxious and depressive symptoms, it was used the
Hospital Anxiety and Depression Scale (HADS), a self-
reported screening tool that includes 14 multiple-choice
questions: depression subscale (HADS-D) including 7
items, respectively anxiety subscale (HADS-A) with
another 7 items. Both subscales are based on a four-
point Likert scale, ranging from 0-3—score range
0-21, where higher scores indicate greater severity. In
our study we have used the HADS version validated for
the Romanian population (22). The questionnaire was
administered by the GP, during the consultation and
the obtained data were recorded in the secured digital
database

The study was approved by the Ethics Committee of
Craiova University of Medicine and Pharmacy of
Craiova and was in line with the Helsinki Declaration.
All patients were enrolled voluntarily upon submission
of written informed consent and their data were kept
secure.

All statistical analyses were performed by IBM SPSS
Statistics 25.0 (Chicago, IL, USA), while the primary
data were recorded in Microsoft Excel files.

RESULTS

The study sample presented the following demographic
characteristics: average age 59.07+11.87 years, 52.24%
women (70 subjects), 64.93% (87 subjects) from urban
environment, mostly married (50.74% - 68 individuals)
and widowed (26.87% - 36 individuals). From a clinical
point of view, over half of the individuals included in our
study were overweight (56.72% - 76 subjects), respectively
obesity (22.39% - 30 subjects), while hypertension second
degree was recorded in 36.57% of our cases (49 subjects),
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nuna). [Ipyu mo-mManko OT MOJIOBUHATA OT U3CICABAHUTE Ca respectively first degree in 34.33% (46 subjects). The
YCTaHOBEHHM DPHUCKOBH 3a 3ApaBeTo (hakTopH, CBBP3aHU C risk behaviors for health were not the majority in the
noBefeHueTo. HauuHBT HA )KUBOT HA U3CJEABAHUTE JUIIA € study group according to their pathological significance,
OLIGHEH M 4Ype3 TAXHaTa pU3nvYecKka aKTUBHOCT. 3ace/HaJu- being met in less than half of the subjects. The lifestyle
AT HAUMH Ha )KMBOT € ¢ uecToTa 39,55% (53 nuua). Pesyra- of the study subjects was also assessed through their
tute o1 HADS nokasaxa, ue 21,64% ot xenute u 16,42% physical activity, being observed that sedentarism had

a frequency of 39.55% (53 subjects). The results of the
HADS have shown that 21.64% of women and 16.42% of
men had anxiety disorder, while depression was present
in 10.45% of women, respectively 8.96% of men. To these
numbers could be added also the individuals who reached
borderline scores on HADS (Table 1).

OT MBXKETEe Ca MMaJli TPEBOKHO Pa3CTPOICTBO, JOKATO
nernpecusta e owia Hanune npu 10,45% oT KeHUTE U IpH
8,96% ot mbxkeTe. KbpM Te3u unudpu Morar na ce 100aBsT
W JIMIaTa, KOMTO Ca AOCTUTHAIM TPAaHUYHH PE3YJITATH 110
HADS (rabauna 1).

Tabnuuya 1. Puckoso rnosedeHue 8 npoy4ysaHama useaoka Table 1. Risk behaviors in the study sample

Mywauun / Smokers Henywaun / Non-smokers
n % n %
¥enn / Women 26 19.40 43 32.00
Mbike / Men 21 15.67 44 32.84
Ynotpe6sasawm ankoxon / Alcohol consumption He ynoTtpe6sasawu ankoxon/ Abstinent
n % n %
¥enn / Women 24 17.90 46 34.33
Mbike / Men 32 23.88 32 23.88
3atibcTABaHE + CBpbXTErO / HopmanHo terno / Normal weight
Obesity + overweight
n % n %
*enn / Women 21 15.67 49 36.57
Mbie / Men 11 8.21 53 39.55
duUsnyeckn akTMBHM / dusnyeckn HeakTneHM /Physical | YmepeHo ¢pusnueckn aktMeHu /
Physical activity inactivity Moderate activity
n % n % n %
¥enn / Women 18 13.43 28 20.90 24 17.91
Mbike / Men 21 15.67 25 18.66 18 13.43
MosuweHo AH / HBP Aucannugemus / Dyslipidemia 3axapeH guaber / Diabetes
n % n % n %
¥enn / Women 48 35.82 39 29.10 28 20.90
Mbxke / Men 48 35.82 49 36.57 21 15.67
HADS-A
TpesoxHocT / Anxiety I'paHuuHu cToliHoctu / Borderline Hopma / Normal
n % n % n %
¥eun / Women 29 21.64 19 14.18 22 16.42
Mubxke / Men 22 16.42 22 16.42 20 14.93
HADS-D
Oenpecus / Depression FpaHuuHu cToiiHocTu / Borderline Hopma / Normal
n % n % n %
¥enn / Women 14 10.45 13 9.70 43 32.09
Mbie / Men 12 8.96 16 11.94 36 26.87
Hawero mnpoydBaHe W3CIE[BA CIOKHATA B3aMMOBPB3KA Our study had explored the intricate interplay between

smoking, alcohol consumption, and mental health

MEXIy TIOTIOHOIYIICHETO, KOHCYMAITMsITa Ha aJKOXON H ! !
outcomes (anxiety and depression) as measured by the

BJIMAHUCTO UM BBHPXY MNCUXUYIHOTO 3APABC (TpeBO)KHOCT n
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Jienpecus), U3MepeHu upe3 paboTHUSA HHCTPYMeHT. KoHcTa-
TallUUTE MOAYEepPTaBAT MHOTOCTPAHHMS XapaKkTep Ha Te3H
MOBEJICHM S, KATO M3THKBAT MOTEHIIMAIHATA UM JIBY[IOCOYHA
BpB3Ka. YCTAHOBHUXME, Y€ PHUCKOBUTE MOBEJICHUS HE ca TOJ-
KOBa YECTH CpeJl M3CIEeBAHUTE JIMLA U HE BIMSIAT CTaTHUC-
THYeCKU 3Ha4uuMo (p>0,05) BbpXy HAIUYHETO HAa TPEBOKHU
niu aenpecuBHu cumntomu (Tabnuna 2).

Tabnuya 2. Bpb3ku Mex0y puckosomo rogedeHue u
ricuxonamorsoeausima 8 rpoy4YeaHama useaoka

MENTAL HEALTH

working tool. The findings underscore the multifaceted
nature of these behaviors, highlighting their potential
bidirectional relationship. Thus, we found out that the risk
behaviors were not so frequent among the study subjects
and did not influence in a statistically significant way
(p>0.05) the presence of anxious or depressive symptoms
(Table 2).

Table 2. Associations between risk behaviors and
psychopathology in the study sample

TpesoxHocT / Anxiety FpaHMuHu cToliHOCTH [/ Hopma / Normal p
Borderline
n % n % n %
Mywauun / Smokers 17 12.69 17 12.69 13 9.70 934836
Menu / Women 10 7.46 6.72 7 5.22
Muvxce / Men 7 5.22 5.97 6 4.48
Henywaun / Non-smokers 34 25.37 24 17.91 29 21.64 .559787
eru / Women 19 14.18 10 7.46 14 10.45
Muvxce / Men 15 11.19 14 10.45 15 11.19
KoHcymupawm ankoxon /Alcohol 22 16.42 18 13.43 16 11.94 0.3022
consumption
enu / Women 9 6.72 6 448 9 6.72
Muxce / Men 13 9.70 12 8.96 7 5.22
Bb3abprkatenu / Abstinent 29 21.64 23 17.16 26 19.40 .3466
YeHu / Women 20 14.93 13 9.70 13 9.70
Muvxce / Men 9 6.72 10 7.46 13 9.70
Nywauun n ynotpebasawim 3 2.24 6 4.48 3 2.24 0.4444
ankoxon / Mixed smoking and
alcohol consumption
MeHu / Women 1 0.75 1 0.75 1 0.75
Muvxce / Men 2 1.49 5 3.73 2 1.49
Oenpecus / Depression FpaHUuYHM cTOMHOCTH / Hopma / Normal P
Borderline
n % n % n %
Mywauu / Smokers 11 8.21 9 6.72 27 20.15 .085972
MeHu / Women 3 2.24 5 3.73 18 13.43
Muoie / Men 8 5.97 4 2.99 9 6.72
Henywaun / Non-smokers 15 11.19 20 14.93 52 38.81 126651
MeHu / Women 11 8.21 8 5.97 25 18.66
Muxce / Men 4 2.99 12 8.96 27 20.15
Ynotpebssawm ankoxon / 14 10.45 12 8.96 30 22.39 .439759
Alcohol consumption
MeHu / Women 8 5.97 3.73 11 8.21
Muxce / Men 6 4.48 7 5.22 19 14.18
HeynoTpeb6sasawum ankoxon/ 12 8.96 17 12.69 49 36.57 .331376
Abstinent
Meru / Women 6 4.48 5.97 32 23.88
Muxce / Men 6 4.48 6.72 17 12.69
Mywauu n ynotpebasawm 7 5.22 0.75 4 2.99 .085972
ankoxon / Mixed smoking and
alcohol consumption
MeHu / Women 1 0.75 1 0.75 1 0.75
Muice / Men 5 3.73 1 0.75 3 2.24
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B®3 ocHOBa Ha aHanu3a Ha (HAKTOPUTE, CBBP3aHU C HAUYMHA Based on the analysis of the lifestyle factors and their

Ha J)KMBOT, U TSAXHOTO BIUSHUE BBPXY NCHUXUYHOTO 3JpaBe influence over the mental health status of the subjects,

cpel M3CIeABaHMTE JiMLA ce HaOJI0/aBa CTaTUCTUYECKH it was observed a statistically significant association

3HauYMMa BPb3Ka MEX]y JIMIcaTa Ha (U3MUECcKa aKTHBHOCT, between the lack of physical activity which led to the

KOSITO BOJH JI0 3aTJI'bCTSBAHE B pa3jiMyHa CTEICH, U YCTaHO- obesity in various degrees and the identified anxiety

BEHOTO TPEBOXHO pazcTpoiictBo (p<0,05). [To-BrcOKO HUBO disorder (p<0.05). A higher level of correlation was

Ha Kopeianus ce 3a0elisg3a NMpHU aHaJM3 Ha HAJIMYUETO Ha noticed when we have analyzed the presence of

JICTIPECUBHU CHUMIITOMH, KaTO HOPMAJIHOTO TErjio U (pu3u- depressive symptoms, this time the normal weight and

YyecKaTa aKTHBHOCT CE OKa3axa MPOTEKTUBEH (aKTOp Cperry physical activity proved to be a protective factor against

nenpecusta (p<0,01) (tad. 3). depression (p<0.01) (Table 3).

Tabnuuya 3. Bpb3ka mex0y ¢husudeckama akmusHocm, Table 3. Associations between physical activity, weight
meafiomo u ricuxonamorsioausima 8 rpoyysaHama status and psychopathology in the study sample
u3eadka

TpesoxHocT / Anxiety FpaHMuHu cToliHOCTH [/ Hopma / Normal p*
Borderline
n % n % n %
3atabcTABaHe + HQAHOPMEHO 18 12.43 8 5.97 6 4.48 .022877
terno / Obesity + overweight
dusuyecku akmusHu / 3 2.24 3 2.24 4 2.99
Physical activity
dusuYecku HeakmusHu / 12 8.96 1 0.75 1 0.75
Physical inactivity
YmepeHo ¢uzudecku akmusHu / 3 2.24 4 2.99 1 0.75
Moderate activity
HopmanHo Terno / Normal weight 33 24.63 32 23.88 37 27.61 .376015
dusuyecku akmusHu / 13 9.7 8 5.97 8 5.97
Physical activity
dusuyecku HeakmusHuU / 10 7.46 15 11.19 14 10.45
Physical inactivity
YmepeHo (pusudecku akmusHu / 10 7.46 9 6.72 15 11.19
Moderate activity
Oenpecus / Depression | T'paHuuHu cToiiHOCTM / Hopma / Normal p*
Borderline
n % n % n %
3aTnbCcTABAHE + HAAHOPMEHO 13 9.70 11 8.21 8 5.97 .193455
terno / Obesity + overweight
dusuyecku akmusHu / 1 0.75 5 3.73 4 2.99
Physical activity
dusuyecku HeakmuesHu / 7 5.22 4 2.99 3 2.24
Physical inactivity
YmepeHo (pusuyecku akmusHu / 5 3.73 2 1.49 1 0.75
Moderate activity
HopmanHo terno / Normal weight 13 9.70 20 14.93 59 51.49 .007779
dusuyecku akmusHu / 3 2.24 12 8.96 14 10.45
Physical activity
dusuyecku HeakmueHuU / 4 2.99 6 4.48 29 21.64
Physical inactivity
YmepeHo ¢pusudecku akmusHu / 6 4.48 2 1.49 26 19.40
Moderate activity
P * p chi square
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Kakrto Oemie cmomeHaTo MO-rope, YYacTHUIIUTE B HAIIETO
MPOyYBaHE Ca JOULTH B KaOMHETa Ha OOIIONPAKTUKYBAILUS
JeKap, 3a Jia poBEPST 3/PaBOCIOBHOTO CH CHCTOSIHUE HIIU
na 0b1at Habm0jaBaHy 3a Beue AUArHOCTHIIMPAHU 3a00is-
BaHUs1, OT KOUTO Ce JIEKyBaT B MOMeHTa. M3cnenBano Oere u
BIIMSAHHUETO, KOCTO TC3U CBHIIBTCTBAIIIU 3a6OH§IBaHI/lﬂ OKas3BarT
BBPXY ICHXUYHOTO 3/IPaBE HA U3CJICIBAHUTE JIUI[A. YCTAHOBH
ce, 4ye BUCOKOTO KpbBHO Halsrane (BAH) e nmpenpasnonaraii
(bakTop 3a TPEBOXKHOCT U JCTIPECHUS IIPHU KECHUTE, JIOKATO IPU
MBXKETE AUCIUIUICMHUATA ¢ Hall-uecTaTa KOMOPOUHOCT 32
TPEBOKHHU Pa3CTPOUCTBA (Tabiura 4).

Ta6bnuya 4. Bpb3ka mexdy 3abornsgaHusima u

MENTAL HEALTH

As mentioned above, the subjects of our study came to
the GP’s office in order to check their health status or to
be monitored for medical conditions already diagnosed
and being under current treatment. We have checked
also the influence that these comorbidities had over
the mental health status of the study subjects. Thus, it
was observed that the high blood pressure (HBP) was a
predisposing for anxiety and depression in women, while
for men dyslipidemia was the most frequent comorbidity
for anxious disorders (Table 4).

Table 4. Associations between associated medical
conditions and psychopathology in the study

ricuxonamorsoeausima 8 rpoy4YeaHama useaoka sample
TpeBoxKHOCT / Anxiety FpaHUuYHM cTOMHOCTH / Hopma / Normal p*
Borderline
n % n % n %
*enun / Women .5864
BAH / HBP 19 14.18 13 9.70 16 11.94
Aucaunudumus / Dyslipidemia 11 8.21 6.72 19 14.18
3axapeH duabem / Diabetes 11 8.21 8 5.97 9 6.72
Mbxe / Men .869131
BAH / HBP 16 11.94 17 12.69 15 11.19
Aucaunudumus / Dyslipidemia 18 13.43 16 11.94 15 11.19
3axapeH duabem / Diabetes 6 448 6 448 9 6.72
Denpecus / Depression FpaHMyHM cToliHOCTH / Hopma / Normal p*
Borderline
n % n % n %
*eHn / Women
BAH / HBP 12 8.96 6.72 27 20.15
.979241
Aucaunudumus / Dyslipidemia 6.72 5.22 23 17.16
3axapeH duabem / Diabetes 5.97 4 2.99 16 11.94
Mbxke / Men
BAH / HBP 5.97 10 7.46 30 22.39
.304546
Aucaunudumus / Dyslipidemia 448 13 9.70 30 22.39
3axapeH duabem / Diabetes 5.22 4 2.99 10 7.46
*p o2 * p chi square
OUCKYCUA DISCUSSIONS

Pesynratute oT HameTo mpoyuBaHe mokasmaT, ue 47,01%
(63 mwma) OoT M3CIEABAHHUTE OTIOBapAT Ha OICHKUTE IO
HADS 3a TpeBoxHOCT W jgenpecus. To3um OTHOCHUTENICH
JISLIT € Ba)KeH, KOTaTO Ce OLIEHSBA BH3JIEHCTBUETO HA JBETE
pascTpoiicTBa BbpXY )KMBOTA Ha 3aCErHATUTE JIMLA, KAKTO
" BBpPXY O6H1HOCTTa, B KOSATO XHUBCAT, OT IJICAHA TOYKA Ha
pasxoauTe 3a MPOU3BOACTBO M 3japaBeona3Bane (2). Ilcu-
XUYHH Pa3CTPONCTBA yCTAHOBUXME IIPHU ITIOYTH MOJOBHHATA
OT M3CJICABAHUTE PECIIOHJICHTH 3a MEPHOJ OT YETHPH Me-
cena. Ilpequmun npoyuBanus mokassaT, ue Haa 30% ot
HACEJICHUETO € C MOA0OHN CUMNTOMH (4), KOETO BCHIIHOCT
MOKa3Ba HEJOCTATBUYHOTO PA3IIO3HABAHE HA Pa3CTPOMCTBa-
Ta Ha HACTPOEHNETO HA HUBO OOIIOMEIUIINHCKA TTPAKTHKA.
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The results of our study have shown that 63 subjects
(47.01%) fulfill the HADS scores for the mental health
conditions that we were looking for, anxiety and
depression. This number is important when we are
thinking about the impact that both disorders have on
the life of the individuals affected, as well as on the
community where they live in terms of costs (2). We have
identified mental health conditions in almost half of the
study population during a four months period, while the
previous estimations were of over 30% of population in
the similar conditions (4), actually being underlined the
under-recognition of mood disorders at this level.
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Enun ot hakropuTe, KOUTO BIUSSAT BHPXY Pa3lo3HABAHETO U
UACHTU(GUIUPAHETO HA IICUXUYHUTE ChCTOSIHUS ITPH TTallUeH-
TUTE OT IBPBUYHATA MEIUIIMHCKA TOMOLL], € BPEMETO, C KOETO
pasnosarar oOmonpakTukysaniure jgekapu (7-9). Cunrame,
Y€ M3MOI3BAHETO HAa CTAHIAPTH3MPAHHM WHCTPYMEHTH (KaTo
HADS B HameTo nmpoy4BaHe) He OTHEMa MHOT'O BpeMe 1 J1aBa
SICHA TIPE/ICTaBa 3a 3/{paBOCIIOBHOTO ChCTOSIHUE Ha MAIUCHTA.

Jloka3zaHo e, ye eTHOBPEMEHHOTO ChHIIECTBYBAaHE HAa HIKOJIKO
3a00siBaHNsI, OCOOCHO XPOHWYHHM M TICHXUYHHU Pa3CTpPOi-
CTBa, € N3TOYHHK Ha HeOIaronpusaTHo pa3suthe (11) u Texect
Ha npoTtryane (6). OCHOBHHTE CKPHHHHTOBH ITPOTPaMH, KaTo
Ta3u, KOSITO HUE M3MOJI3BaXMe, OMxa MOIJIM J1a JlaaT [eHHU
pe3yJITaTH 10 OTHOLICHUE Ha YIIPABICHUETO Ha 3a00IsIBaHU-
ATa ¥ J]a IOBeJaT 10 NKOHOMUSATA Ha pa3xoauTe. B To3u KoH-
TEKCT MO/I00PSIBAHETO Ha Pa3IO3HABAHETO M AMATHOCTHIINPA-
HETO Ha ICUXUATPUYHU 3200JI1BaHU II€ JOBEIE 10 O-100pH
pe3yiTaTH OT TEepaneBTHYHUS INPOIEC, B KOHNTO LEHTpasHa
PO UTpae JOCTAaBYMKBT HA MBPBUYHA METUITMHCKA ITOMOII.

3AKNMIOYEHUE

TpeBOXKHOCTTA U ICTIPECHSITA OKa3BaT CEPHO3HO Bb3/ICHCTBIE
BBPXY LIEJINS KUBOT HA 3acerHarure ynna. Poista Ha obmio-
MPAKTHKYBAIIUTE JICKAPH € OT PEIIABAIIO 3HAYCHUE B CIIOXK-
HUS TIPOLIEC HA JIEUEHHUE, Thil KaTO TE ca IIbPBUAT KOHTAKT Ha
MalMeHTa CbhC CHCTEMAara Ha 3paBeona3BaHeTo. Jlokas3aHo e,
Ye paHHOTO Pa3MO3HABAHE U HaMeca ca OT ChILECTBEHO 3HA-
YEeHHE 3a MOJI0KUTEIHUTE PE3yJITaTH U 32 HaMaJIsIBaHe Ha Te-
KECTTa Ha ICUXUYHUTE ChCTOSHUA.
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ATrPECUA U KWBEPTOPMO3
CPEA FOHOLWUTE

Inamen Kanues, Upuna 3uHoBueBa

Coguiicku ynusepcumem ,,Ce. Knumenm Oxpuocku

PE3IOME

Buveeoenue: C paznpocmpanenuemo ma cpeocmeama 3a
€NeKMPOHHA KOMYHUKAYUS 8Bb3IMONCHOCMUME 3a Kubepa-
epecus napacmeam. Kubepaecpecusma e cvnposooena c
NOHUdICABAHE HA CAMOUYECMEUEHO, NPObaeMU 8 00yYeHUe-
Mo U 6 cemMelcmeomo, Pu3uuecko uU3mMoujeHue U GLOULEHO
30pase.

Len: Hacmoswomo usciedsane aunanusupa egexmume
Ha eMnamus u peakmueHd U NPOAKMUBHA A2PeCcusl bpxy
nposieume Ha 06e opmu Ha Kubepmopmos: (a) 3aniaxu/
00UoU - 6KIIOUBA UNPAYAHE HA OOUOHU UIU 3aNIAUUM e -
HU CbOOWeHUsl, npenpaujane Ha IUHKOGe ¢ KOMEeHmapu uiu
KJIOKU U Op., (6) Budeomamepuanu - cv3oasane u panpoc-
mpanenue Ha KOMAPOMEHMUPAuU 8UOeOMAMePUAIU.

Mamepuan u memoou: /lannume ca noayyeHu 8vpxy U3-
eéaoka om 594 ronowu om 8 0o 11 xnac (momuema 45,1%).
Uscnedsanemo e nposederno 0006po6oaHo u anoHumuo. H3-
noa36anu ca bvaeapckume gepcuu Ha Bvnpocnuk 3a kubep-
mopmos (1, 2), Bonpocnux 3a emnamus — Topoumo (3, 4);
Bvnpocrux 3a peakmusna-npoakmusna acpecust (35, 2).

Pezynmamu u oo6cvacoane: Paznuxume 6 oemepmunayu-
ama na ogeme opmu Ha Kubepmopmo3s e 6 u3UCKeanama
cmenen HA AKMUBHOCM HA OHAAUH azpecopa. eudeomame-
puanume npeononazam He camo pa3npocmpaneHue, Ho U
n0020MO8Ka U NPeOHAMePeHo Cb30asane Ha KOMNPOMemu-
pawu kaunuema u sudeomamepuanu. Ocnosen npeouKmop,
NPOSHO3UPAL Cb3OABAHEMO U PAZHPOCMPAHEHUEO HA BU-
Ooeomamepuanu, e npoakmuenama azpecus. Ilo omnowenue
HAa NO-MPpAOUYUOHHUME YOPMU HA 3ANAAXU/00UOU e HATU-
ye 3nauum, HO no-ciab egexm Ha NPOAKMUBHA dA2PeCUs,
30e0H0 cbC cneyuguuern oupekmer epexm Ha peakmugHa
azpecus. Yemanogena e covporcawja poas Ha eMnamusama
no omHouleHue Ha U36bPUIBAHEMO HA KUOEePMOPMO3.

3akniouenue: Ionyuenume OanHu NOKA38amM NPEXbPisi-
Hemo Ha meHOeHyuume KoM dzpecus U 6 oHJlalH nogede-
HUemo u noduepmasam Heodxooumocmma oa ce pabomu 3a
NOBUWIABAHE HA CHYYECBUEO U eMNAMUAMA KAMO HAYUH
3a npegenyus Uil NOHe 8b3NUPAHE HA KUOePIMopMo3d.

KuarouoBu xymm: emmnatus, arpecusi, KHOepTopMo3s,
IOHOIIECTBO

BbBEOEHUE

Pa3BuTHETO HA TEXHOJIOTUHUTE B JIMIICTO HA HWHTCPHCT, MOOMII-
HUTC Teﬂe(l)OHI/I 1 0COOCHO Ha COIIMAJTHUTE MPCIKU TOBEIAC 10
rnosaBaTa U 6’bp30T0 pasnpoCTpaHCHUE HAa HOB TUIl TOPMO3 —

MENTAL HEALTH

AGGRESSION AND
CYBERBULLYING AMONG
ADOLESCENTS

Plamen Kalcheyv, Irina Zinovieva
Sofia University ,,St. Kliment Ohridski*

ABSTRACT

Introduction: With the proliferation of electronic
means of communication, the opportunities for cyber
aggression are increasing. Cyberbullying is associated
with low self-esteem, academic and family problems,
physical exhaustion, and poor health.

Aim: The present study analyzes the effects of empa-
thy and reactive and proactive aggression on the man-
ifestations of two forms of cyberbullying: (a) Threats/
insults - includes sending insulting or threatening mes-
sages, forwarding links with comments or gossip, (b)
Video materials - creation and distribution of compro-
mising video materials

Material and methods: Data were obtained from a
sample of 594 adolescents from Sth to 11th grade (boys
45.1%). The research is conducted voluntarily and
anonymously. The Bulgarian versions of the Cyber-
bullying Questionnaire (1, 2), Empathy Questionnaire
— Toronto (3, 4); Bulgarian version of the Reactive-Pro-
active Aggression Questionnaire (35, 2).

Results and discussion: The differences in the deter-
mination of the two forms of cyberbullying is in the re-
quired degree of activity of the online aggressor: video
materials imply not only distribution, but also prepa-
ration and deliberate creation of compromising clips
and video materials. A major predictor predicting the
creation and distribution of video materials is proac-
tive aggression. With respect to more traditional forms
of threats/insults, there was a significant but weaker
effect of proactive aggression, along with a specific di-
rect effect of reactive aggression. A moderating role of
empathy has been established.

Conclusion: The data obtained show the transfer of
tendencies towards aggression in online behavior and
emphasize the need to work on increasing sympathy
and empathy as a way to prevent or at least deter
cyberbullying.

Keywords: empathy, aggression, cyberbullying,
adolescence

INTRODUCTION

The development of technologies in the form of the
Internet, mobile phones and especially social networks
has led to the emergence and rapid spread of a new type of
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kubepTopmo3a. Toll BKJIIOYBA ONMUTH 3a HAHACSHE HA Bpeaa
Ype3 ChbBPEMEHHHUTE €JIEKTPOHHU CPEJICTBA 32 KOMYHHKAIIHS
— MHTEepHET U MoOwiIHM Tenedonu (6, 7). Kpm tasu dopma
Ce OTHACAT Pa3NpPOCTPAHCHUETO Ha KIIOKH, CIyXOBe, 00H/IH,
TUYHA HHPOPMANHsL, CHUMKH, BHICOKIIUIIOBE YpE3 COLUAIHU
MpexH, popyMH, 4aTOBE, CICKTPOHHA IIOIIA, APYTH CHCTe-
MU 32 KOMYHHUKAIUs, C LEJ 3JIETIOCTAaBsAHE, TUCKPEINTHPAHE
n m3omanus Ha keprBara. KM kuOeparpecusra cragar u
KpaxOnTe Ha CAMOITMYHOCT, KOTaTo 4ype3 pa3ouBaHe Ha mapo-
JIY OT UMETO Ha JKepTBaTa 1 0€3 HEWHO ChITIACHE CE N3IPAIIAT
CBHOOIIEHUS 10 TPETH JIMIA. B TpyrH cirydau BMECTO C OUTH
3a IUCKPEINTAIIHSI )KePTBaTa MOXKE IMPEKTHO JIa € 3arlialiBa-
Ha WIK U3HYJBaHA, HAIIP. Ype3 3aIljlaxa 3a pa3IpocTpaHeHUe
Ha qucKpeauTupaiia napopmaius. C pa3pocTpaHEeHUETO Ha
CpezcTBaTa 32 eIEKTPOHHA KOMYHHKAIUS Bb3MOKHOCTHTE 32
KHOepTOpPMO3 HapacTBaT, KATO OTPULIATEITHUTE MOCIIEANIH ca
MIO-CHJIHO M3pa3eHH IIPH IOHOLINTE, KOUTO B TIO-TOJIsIMa CTe-
TIeH pa34uTaT Ha COIMAIHUTE MPEKH 3a TOJKPerna U Hacod-
BaHE.

KubepTopMo3bT 00MKHOBEHO CE U3BBPIIBA U3BBH YUUIIUILE U
32 yUYUTEIUTE € MHOTO TPYJIHO /1a TO KOHTPOJIHMPAT, HO e(heKTH-
T€ Ce MPOSIBSABAT B yUMJIMIIE U BIHSAT KAKTO HA OTHOIICHUATA
MEXIY YUYCHHUIIUTE, TaKa U BPXY TAXHOTO 371pase. Cpen edek-
TUTE Ha KHOEPTOPMO3a ca HEeXKEIAHUETO /1a Ce MOCelaBa yun-
JIHIIE MOPaJX cpaM OT TOBA, Y€ APYTHTE Ca BHICIH OOUIHU
3a JIMLETO MIOCTOBE, BIIOIIABAHE Ha 3APABETO, IOPU CYULIHIHH
HaMepeHUs. B Hskou ciydyan ce cTura U 10 peasHa 3ary0a Ha
xuBOT. Hammprmep B m3ciensane (8) ce mpoydyBaT BPB3KHUTE
MEXly BAKTUMH3UPAHETO B KHOEPTOPMO3a U LIIMUPOK CIIEKTHP
OT CYUIIUIHU ITPOABU: CYUITUIHU MUCIIH, IIJTAHOBEC U OIIUTH 34
cyunu. M3cnenBanero e mpoBeneHo cpea 2999 yueHUu ot
CpeJieH U ropeH Kiiac. PeynraTure nokassar, ue )KepTBUTE Ha
KHOEpTOpMO3a UMAT 3HAYUTEITHO MO-TOJISIM PUCK OT CYHIUI-
HU MUCITU U OITUTH B CPAaBHEHHE C TE€3H, KOUTO HE ca CpelHa-
JIM TaKMBa 3aruiaxu. MeauaTopHUTE aHAJIM3H CBHJICTEIICTBAT,
4ye BpB3KaTa MEXAY BUKTUMH3MPAHETO 4pe3 KHOepTOpMO3
U BCEKH OT PE3YJITATUTE KATO CYMIHIHH MHCIHU, CYULHIHH
TUIAHOBE M CYHLMIHU OIUTH UMa 3a MEJIHATOp ICTPECUsiTa,
KOCTO ITOICKa3Ba HEOOXOIMMOCT OT CIIPaBsiHE C JEIpecHsiTa
cpel KepTBHUTE Ha KHOEPTOPMO3, 3a Jia Ce IPEAOTBPATH PHCKA
OT MOCIIEBAIIN CYHIIHH TIOBSICHHUSL.

[lo oTHOIICHHWE Ha MOCIEACTBUITA OT KHOEpTOpMO3a, Me-
TaaHallu3, U3CICNIBAIl BPH3KaTa MCKIY BUKTHUMH3AIUS OT
BPBCTHUIU, KHOSPTOPMO3 M CaMOYOUHCTBO TIPH JieIa U FOHO-
1T, TI0Ka3Ba, 4¢ KHOCPTOPMO3BT € O-UHTCH3UBHO CBBP3aH
ChC CYUIIUJHUTE HJICH, OTKOJIIKOTO TPAJIUIMOHHHUS TOPMO3
(9). KubepTopMO3bT 3acsira TOJIKOBA IBIOOKO MOIPACTBAIIH-
TE€ TIOpaJI HETOBOTO MOCTOSTHCTBO M MTOBTOPSIEMOCT.

PasmpocTpanenuero Ha kuOepTomMo3a € 3HauYuTeNHO. B u3-
ciensane B bwirapus 52,7% oT ydacTHUIIUTE TIpe3 TOCTE-
HUTE 3 Mecena ca OMIIM KepTBa HA HIKOS OT (OpPMHUTE Ha
kubepropmos (10). IllmmoHMpaHeTo B HHTEPHET € CAWH OT
Haif-pasnpoctpanennte Bunose (38%), cnenBat HarpyOsiBa-
HeTo (35,5%), obmxmaneTo (20%), pa3mpocTpaHsIBaHETO Ha
ciryxoBe (19%) u n3xBBpISIHETO OT TpynH MK gaTose (17%).
Haii-tpynHo ce moHacs KnOepTOPMO3bT OT JIUIATA CBC ,,CMe-
CEeH" cTaTyc Ha arpecop M >KepTBa — KOTaTo JINLETO EAHOBpE-
MEHHO TOPMO3H U € TOPMO3CHO.

MENTAL HEALTH

harassment - cyberbullying. It includes attempts to cause
harm through modern electronic means of communication
- the Internet and mobile phones (6, 7). This form refers
to the spreading of gossip, rumours, insults, personal
information, photos, video clips through social networks,
forums, chats, e-mail, other communication systems,
with the aim of defaming, discrediting and isolating the
victim. Cyber aggression also includes identity theft,
when messages are sent to third parties on behalf of the
victim and without their consent by cracking passwords.
In other cases, instead of attempts to discredit the victim,
the victim may be directly threatened or blackmailed,
e.g. by threatening to spread discrediting information.
As the means of electronic communication proliferate,
the opportunities for cyberbullying increase, with
the negative consequences being more pronounced
for adolescents, who rely more on social networks for
support and guidance.

Cyberbullying usually takes place outside of school and
is very difficult for teachers to control, but the effects
show up at school and affect both student relationships
and their health. Among the effects of cyberbullying are
reluctance to attend school due to the shame of others
seeing offensive posts, impaired health, even suicidal
intentions. In some cases, it even leads to a real loss of
life. For example, a study (8) examined the relationships
between cyberbullying victimization and a wide range of
suicidal behaviors: suicidal thoughts, plans, and suicide
attempts. The study was conducted among 2,999 middle
and high school students. The results show that victims
of cyberbullying have a significantly higher risk of
suicidal thoughts and attempts compared to those who
have not encountered such threats. Mediator analyzes
indicated that the relationship between cyberbullying
victimization and each of the outcomes of suicidal
thoughts, suicidal plans, and suicide attempts was
mediated by depression, suggesting a need to address
depression among cyberbullying victims to prevent the
risk of subsequent suicidal behaviors.

Regarding the consequences of cyberbullying, a meta-
analysis examining the relationship between peer
victimization, cyberbullying, and suicide in children
and adolescents showed that cyberbullying was more
strongly associated with suicidal ideation than traditional
bullying (9). Cyberbullying affects adolescents so deeply
because of its persistence and repetition.

The spread of cyberbullying is significant. In a study in
Bulgaria, 52.7% of the participants were victims of some
form of cyberbullying in the last 3 months (10, pp. 169-
170). Internet spying is one of the most common types
(38%), followed by bullying (35.5%), insulting (20%),
spreading rumors (19%) and being kicked out of groups
or chats (17%). People with a ,,mixed" status of aggressor
and victim - when the person both harasses and is
harassed — find it most difficult to bear.
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TepMuHBT Kubepmopmo3 NPOU3NH3a OT KIACUUCCKHS mMop-
mo3 (muue B nuie). Kak odade kubepTOpMO3bT Ce ChOTHACS
C KJIACMYECKHUS TOPMO3 OT BpBhCTHUIUTE B yumnumie? Cnen
nuoHepckuTe paboru Ha . Onyeyc CMUCHII'BT Ha TIOHSITHETO
MOCTENEHHO EBOJIIOMPA, 33 J]a CE JOCTUT'HE B 3HAYUTEIHA CTe-
TIeH JI0 KOHCEHCYC 32 TPH OCHOBHU XapaKTEPUCTUKH, pasrpa-
HUYaBaIlX TOPMO3a OT MO-00mus GpeHomeH Ha arpecust (11,
12). TopMO3BT OT BPBCTHULUTE B YUMJIHINE CE€ pa3riexaa
kato dopma Ha: a) epadicoebHa, 3ionamepena arpecus (u3-
BbpHiBaHa € ICJI NPUINHABAHC HA COMAaTUYHO UJIW IICUXUYHO
cTpaaaHue); 6) OCHIIECTBABAHA MHOLOKPAMHO (CUCTEMaTHY-
HO), 32 TIPOJIBJIKUTEIICH MEPUOJ] OT BPEME; B) OT €IMH YOBEK
(rpyna) BBpXy JApYT YOBEK OT MO3ULUSITA HA 310ynompeda
¢be cuna (KepTBaTa € 04eBUIHO M0-c1ada U He MOXKe yCIIel-
HO J1a Ce 3alUTH).

Korato obave Te3u XapaKTepUCTHKH c€ OTHECAT KbM HPOSIBH-
Te Ha KHOepTOpMO3a, Te cpemaT u Bp3paxkernus (13, 14, 15).

LEN

IlenaTa Ha HACTOALIOTO U3CIIECABAHE € IIPOYUYBAHE HA POJIATA
Ha TPU NOTEHLUMAJIHO BA)KHU JIMYHOCTHU IIPOMEHJIMBHY, I10-
BUIIIABAIIM BEPOSTHOCTTA OT MPOSIBM HA KHOEPTOPMO3: eM-
[1aTUsl, PEAKTUBHA U IIPOAKTUBHA arpecus.

Emnamusa. EMmatusiTa MOXe J1a ce OMpPENeNd KaTo CIoco0-
HOCTTAa JIa C€ BB3IPHEMAT, CIIOICIISAT/ChIIPSKUBIBAT U pa3Ou-
paT aeKTUBHHUTE CHCTOSHUS HA IPYTUTE U JIa UM CE pearupa
0 CHOTBETEH ChIilacyBaH HauWH (16). EMnarusrta e morten-
[MAJICH IICUXMYCH MOTHBATOP 332 OKa3BAaHETO HA TIOMOII Ha
NIPYTUTE, KOraTO Ce HaMHUpPAT B CHCTOSHHE HA OHUCTPEC, H
Hai-001II0 MOXe Ja ce AehUHHpa KaTo CIIOCOOHOCTTA J1a ce
MMOYYBCTBA U JIa C€ MMPEACTaBH EMOIIMOHATHOTO IPEKUBSBA-
HE Ha APYT YOBEK.

Peaxmuenama acpecus (17) e peakuusi Ha HEPUATECH CTH-
MYyJI: Bb3IPHEMaHETO Ha CUTYAIHsITa KaTo PPyCTpUpaia niiu
3arnjalrTelIHa [opaX/ia THsIB, KOUTO Ha CBOM pel MOXke J1a
JIOBEJIE JI0 OTMbCTUTEIHH ACHCTBHUS KATO OTBETHA PEAKIIHSL.

3a cpaBHEHUE nPOaKmueHama azpecusi € pesyaTar oT OLeH-
KaTra Ha arpecuBHUTE JCHCTBHSI KaTO CPEACTBO (MHCTPYMEHT)
3a IOCTUTraHe Ha KOHKPETHA IieJl. ATaKyBaHETO Ha APYT 4o-
BEK B TO3M Cllydail 1ieJIU IOCTUraHe Ha MaTepHallHa UJIU CO-
nuansa Harpaja (18). OuakBaHHUSIT ,,IO3UTHBEH " PE3yJITAT €
(aKTOpBT, KOWTO AETEPMUHUPA AT PECUBHUTE JICHCTBHUS.

PasnnuaBaneTo Ha peakTHBHATA U MPOAKTUBHATA arpecus He
03HauaBa, g€ Te ca B3aMMHO H3KII0UBaIIn ce hopmu. Brmpe-
KM Y€ Ha TEOPETUYHO PaBHUIIE T€ CE Pa3IIIekKIAT KaTO KOH-
HENTYaJIHO Pa3IuYHU, MEKY TAX € HAIUIE OT YMEPEHa 110
CHJTHA KOpeJNlalioHHa Bpb3Ka. [1o JaHHM OT MeTaaHaln3a Ha
H. Kapn u T. JIutsa cpequaTa Kopemnanus oT 36 U3CIeIBAHUS
(mpeternena crnpsiMo obema Ha m3Baakata) € 0,68 (19), T.e.
Ha MMPAKTHKA B arPECUBHUTE JCUCTBUS Ce ChUETABAT W JIBa-
Ta acniekta (20). He3aBHCHMO OT CHUTHHTE KOpENalnu, ABaTa
BHJIA C€ pasrpaHMYaBaT OT EMIIMPUYHA TJIEJHA TOYKA H CE
ACONMHPAT C pa3IMYHU MPEANOCTaBKU U Mocieannn. Peak-
THBHO ¥ IIPOAKTHBHO arpECHBHUTE JIeIIa CE XapaKTepu3upar
C pa3IMYHU MapaMeTpH Ha TUIHOCTHO pYyHKIIHOHHUpaHE (21).

MENTAL HEALTH

The term cyberbullying is derived from classic (face-
to-face) bullying. But how does cyberbullying compare
to classic peer bullying at school? Since the pioneering
works of D. Olweus, the meaning of the concept has
gradually evolved to reach a considerable consensus on
three main characteristics that distinguish bullying from
the more general phenomenon of aggression (11, 12).
Bullying by peers at school is considered as a form of : a)
hostile, malicious aggression (perpetrated with the aim
of causing somatic or mental suffering); b) carried out
repeatedly (systematically), over a long period of time;
c) by one person (group) on another person from the
position of abuse of power (the victim is clearly weaker
and cannot successfully defend himself).

However, when these characteristics are applied to
the manifestations of cyberbullying, they also meet
objections (for an overview, see e.g. 13, 14, 15).

AIM

The purpose of the present study is investigating the
role of three potentially important personality variables
increasing the likelihood of cyberbullying: empathy,
reactive and proactive aggression.

Empathy. Empathy can be defined as the ability to
perceive, share/empathize with, and understand the
affective states of others and to respond to them in an
appropriate, coherent manner (16). Empathy is a potential
psychological motivator for helping others when they are
in distress, and can be broadly defined as the ability to
feel and imagine the emotional experience of another
person.

Reactive aggression (17) is a reaction to an unpleasant
stimulus: the perception of the situation as frustrating or
threatening gives rise to anger, which in turn can lead to
retaliatory actions as a response.

In comparison, proactive aggression is the result of
evaluating aggressive actions as a means to achieve a
specific goal. Attacking another person in this case aims
to achieve a material or social reward (18). The expected
»positive® result is the factor that determines aggressive
actions.

The distinction between reactive and proactive
aggression does not mean that they are mutually
exclusive forms. Although at a theoretical level they
are seen as conceptually distinct, there is a moderate to
strong correlation between them. According to data from
the meta-analysis of N. Card and T. Little, the average
correlation of 36 studies (weighted by the sample size)
is 0.68 (19), i.e. in practice, both aspects are combined
in aggressive actions (cf. overview also in 20). Despite
the strong correlations, the two types are empirically
distinguished and associated with different antecedents
and consequences. Reactively and proactively aggressive
children are characterized by different parameters of
personal functioning (21). Summary data on relationships
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O000maBany 1aHHU 32 BPB3KUTE C Pa3IMuHU TPOMEHIIMBH
ca MpeACcTaBeH! B penuna uscneasanus (19, 22).

MATEPWAN W METOOU

H3zcneoeanu nuya. V3Bagxara BkiaoyBa 658 yueHUIM OT 8
mo 11 kiac, B tuanazona ot 14 1o 18 roquHu (cpenHa Bb3pact
M=15,68, SD=1,21). Ot TX ¢ bJIHU TaHHU ca 594 nuna: 268
ca momueTa (45,1%) u 326 momuueTa (54,9), BCHUKH OT y4H-
numia B rpax Codus.

Hucmpymenmapuym. 3a LeIuTe Ha M3CIEABAHETO ca H3-
[OJI3BAHU TPU CAMOOITMCATEIIHH CKAJIH.

1. bbarapcka Bepcust Ha BwnpocHux 3a Kubepmopmos
(Cyberbullying Questionnaire, CBQ (1, 2).

B Oparapckus BapuHaHT IBPBUTE JBa aiTeMa: M3IMpallaHe
Ha OOMJHM WJIM 3aIIAIINTENHW CHOOIICHHUS 10 MMeiia u
u3Ipanae Ha OOMAHM WM 3aIIAIIUTEHH ChOOIIEHUS 110
MoOuIHUSA TenedoH, ca 00eAMHEHH B 00T BBIIPOC Ype3 Jac-
TUYHO Pa3IIUpsIBaHE HA CHIBPKAHUETO: ,,J]a n3mpaman 3a-
IUTAIIATETHA WM OOMIHU CHOOIIEHN IO UMEII/B YaToBe/
¢eticOyk nmu ¢ SMS*. Tlopaau Ta3u npuIrHA 0OIUAT OpOit
BBIpocH € 15. 3a pa3nmKka OT OpUTHHAIHHS BapHAHT, KOMUTO
BKJTIOUBA eIWH (PAKTOP, EKCITIOPATOPHUAT U KOH(PUPMATOP-
HUSAT aHalW3 B ObaTapckara mi3Baaka (Bepxy 1431 ronomrm)
JlaBa OCHOBaHUE 3a U3BJIMYAHE HA JBa KOMIIOHEHTA (4), 03Ha-
YEeHU KaTo:

(a) Buneomarepuanu, ¢popmupan ot 7 aiitema, 6 OT KOUTO
npeacraBjisiBaTr TpU )lBOi/IIKPl BBIIPOCHU, Hpeanojiaraiin
Ch3[IaBaHE U KAuBaHC B MPEKaTa HA KOMIIPOMETHPALIU
BuAeomarepuanu. Hanpumep:

,,Ja npasuw kaunuema Kaxk epyna cvuydyeHuyu ce noouzpa-
8aIM HA HAKO20 WU 20 KAPAM 0d Npasu yHuumeHu newa. "

Ha kaueaw makuea xiunwema 6 mpedxcama uiu 0a eu
usnpawaus Ha opyau xopa.*

(6) 3anmaxu/obuau: KbM TO3H (PAKTOP C€ OTHACST H3IIpallaHe
Ha OOM/IHY WJIM 3aIlIAIMTETHU ChOOIICHMSI, TperpaliaHe
Ha JIMHKOBE C OOMIHY LIET'H, KIIFOKH WJIM KOMEHTapH, Kad-
BaHE Ha YHU3UTEIHH CHUMKH, KAKTO U ACHCTBUS OT THIIA
XaKBaHe Ha 4yK/ia M0111a, H3KJII0UBaHE Ha XOpa OT OHJIaiH
I'pyIH U 1., HAIpUMep:

Ha usnpawaw 3aniawumenty uiu 00UOHU CbOOUjeHUs
no umeiin/s uamoge/@eiicoyx uau ¢ SMS."

,Aa nuwew 06uonu weau, KIOKU Ul KOMEHMAPU 3d Cb-
VueHux 6 unmepHem."

B Obarapckus BapuaHT BMECTO 3-CTeleHHaTa YeCTOTHA CKa-
J1a 32 OTTOBOp OT opuruHanHara Bepcus: oT 0 - Huxora, 1
- INonsikora n 2 - Yecro (1), e u3nos3Bana 5-cTeneHHa ckasia:
ot 1- Huxkora, 2 - Psiako, 3 - [lonsikora, 4 - Yecto u 5 - MHoOTO
qecto (4).

Brwrpemnara cerimacyBanoct (o Ha Kponbax) Ha aBaTa KOM-
MMOHEHTAa Ha Bwnpocuuka 3a kubepmopmos (CBQ) B HaCcTO-
SIIIIOTO M3CJIEBAaHE € ChOTBETHO: Budeomamepuanu: 0,88, 3a
3annaxu/o6uou: 0,83 (3a obmus mokazarei: 0,91).

MENTAL HEALTH

with different variables have been presented in a number
of studies (19, 22).

MATERIAL AND METHODS

Subjects studied. The sample included 658 students
from grades 8 to 11, ranging in age from 14 to 18 years
(mean age M=15.68, SD=1.21). Of these, there are 594
individuals with complete data: 268 are boys (45.1%) and
326 are girls (54.9%), all from schools in the city of Sofia.

Research instruments. For the purposes of the study,
three self-descriptive scales were used.

1. Bulgarian version of Cyberbullying Questionnaire,
CBQ (1, 2).

In the Bulgarian version, the first two items: sending
offensive or threatening messages by e-mail and sending
offensive or threatening messages by mobile phone, are
combined into a common question by partially expanding
the content: ,,To send threatening or offensive messages
by e-mail /in chats/Facebook or by SMS*. For this reason,
the total number of questions is 15. Unlike the original
version, which also includes one factor, the exploratory
and confirmatory analysis in the Bulgarian sample
(on 1431 adolescents) gives grounds for extracting two
components (4), designated as:

(a) Video materials, formed by 7 items, 6 of which are
three pairs of questions, implying the creation and
uploading of compromising video materials to the
network. For example:

,,Making videos of a group of classmates making fun
of someone or making them do humiliating things.*

,,Uploading such clips to the web or sending them to
other people.*

(b) Threats/insults: this factor includes sending offensive
or threatening messages, forwarding links with
offensive jokes, gossip or comments, uploading
humiliating photos, as well as actions such as hacking
other people‘s mail, excluding people from online
groups etc., for example:

,, 1o send threatening or abusive messages via email/
chats/Facebook or SMS.*

., Writing hurtful jokes, gossip or comments about a
classmate on the Internet.”

In the Bulgarian version, instead of the 3-point response
scale from the original version: from 0 - Never, 1 -
Sometimes and 2 - Often (1), a 5-point scale is used:
1- Never, 2 - Rarely, 3 - Sometimes, 4 - Often and 5
- Very often (for the Bulgarian adaptation, see in more
detail 4).

The internal consistency (Cronbach’s a) of the two
components of the Cyberbullying Questionnaire (CBQ)
in the present study were respectively: Videos: 0.88, for
Threats/insults: 0.83 (for the total scale: 0.91).
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2. bwarapcka Bepcus Ha Bvnpochuk 3a emnamus — Topoumo
(The Toronto Empathy Questionnaire, TEQ) — (3, 4)

Astopute Ha TEQ ompenenstT eMmarusita Hali-00m0 KaTO
Ba)XKCH KOMIIOHEHT Ha COILMAIHOTO IMO3HAHWE, KOWUTO [0-
MPUHACSA 32 CITOCOOHOCTTA YOBEK J1a pa3dupa | Ja pearupa
aJJalITHBHO HA EMOIMHUTE Ha IPYTUTE, 1a YCIIsIBa B €MOITHO-
HaJlHaTa KOMYHHKAIWsl W J1a MOAIIOMara/HackpdaBa Ipo-
conpaHoTo moBeaeHue (3). TEQ ce chetoum ot 16 aiiTema,
KOHUTO OICHSIBAT Ha IBPBO MSICTO eMOUUOHAIHAMA OUMEH-
cus HA EMIATUATA W BKIIOYBAT TEMU KAaTO: eMOUUOHATIHO
3apa3zsaeane, Hatp. ,, Kocamo HAKOU 00 MeH e pa38bIHY8AH,
He Moea 0a ocmana 6e3yyacmen’’, EeMOIIHOHATHO pa30upa-
He, HaTp. ,, Moea 0a nozuas koza opysume ca mviCHU, 00OpU
U HUWO 0a He ca Kazaiu', CUMRAMUKOSA (Pu3u0102UUHA
6v30y0a, nanp. ,,Pascmpoiieam ce, xamo 6uos da ce Ovp-
Jrcam 31e ¢ HAK020 M anmpyu3vm, Hanp. ,, Ako euods da ce
8B3N0JI36ANM OM HAKO20, YYBCMBAM, Ye mpsabea 0a 20 3d-
wums". KakTo U B OPUTHHATHOTO U3CICABAHE, TaHHUTE C
OBJITapCKU IOHOIIX aBaT apryMEHTH B I0J13a Ha eqHOdaK-
TOpPHOTO pemicHue (4). BrprpemrHaTa ceriracyBaHocT (o0 Ha
Kponbax) na TEQ B HacTosmoTo n3cieasane ¢ 0,76.

3. bbwarapcka Bepcust Ha BwnpocHUK 3a peakmugHa-npo-
axmugna  aepecusi  (Reactive—Proactive  Aggression
Questionnaire, RPQ) (5, 2)

RPQ e nomynsipeH ¥ OIMPOKO M3IIOJI3BAH CaMOOMHUCATEICH
MHCTPYMEHT, IIPeHa3HAUCH 3a OIIEHKA Ha JIBaTa BHU/a arpe-
cus. bernrapckara Bepcus Ha RPQ BkirouBa 22 aiitema, 1mo
11 3a oneHKa Ha BCEKH OT jBara Bujaa arpecus. OTroBopu-
TE€ ce JaBaT ClIe]] BbBEXJAIKs BhIpoc: ,,Komko yecto ce e
ciyuBasio?““: 3a peakTHBHA arpecus, Hamp. ,,Jla Kpemum Ha
JIPYTUTE, KOTATO ca Te AM0CAJIN.” ¥ 32 IIPOAKTHBHA arpecus,
Hanp. ,,Jla MpuUHY’XIaBall cbC CHJIA APYTUTE J1a HAIPaBST
TOBa, KOCTO MCKal.

3a pa3nMKa OT OPUTHHAIHUSA, B OBJITapCKHUs BapuUaHT OT-
TOBOPHUTE C€ aBaT HE C MOMOINTA HAa 3-CTCIICHHA Y€CTOTHA
ckana: ot 0 - Huxkora, 1 - ITonsikora u 2 - Hecro, a ¢ 5-cre-
MeHHa yecToTHa ckana: 1- Hukora, 2 - Pajako, 3 - Ilonskora,
4 -Yecrto u 5 - MHOr0 4ecTo.

Brrpemnara ceriaacyBanocT (o Ha KpoHOax) B HACTOSIIOTO
W3CJICJIBAHC HA CKAJIUTE 32 PCaKTUBHA M MPOAKTHUBHA arpe-
cus ¢ ceorBeTHO 0,88 1 0,89.

[Ipouenypa. U3cnegBaneTo ce mpoBexaa 100pOBOIHO, TPY-
MIOBO M aHOHMMHO B KJIaCHATa CTas, B PAMKHUTE HA EAMH yue-
OeH Jac.

PE3YNTATU

Ha mepBust eran ca aHaNM3UpaHU €IUHUYHUTE KOpEIalu
(r Ha [IubpchH) MeX Ty NPOMEHIUBUTE, TPOrHO3UPALIH ITPO-
SBUTE HAa KHOepTopMo3. JlaHHUTE ca npeicTaBeHn Ha Tab. 1.

MENTAL HEALTH

2. Bulgarian version of the Toronto Empathy

Questionnaire (TEQ) - (3,4)

TEQ authors define empathy broadly as an important
component of social cognition that contributes to
one‘s ability to understand and respond adaptively
to the emotions of others, succeed in emotional
communication, and support/encourage prosocial
behavior (3). The TEQ consists of 16 items that
primarily assess the emotional dimension of empathy
and include topics such as: emotional contagion, e.g.
,When someone next to me is excited, I cant stay
away*, emotional understanding, e.g. ,,/ can tell when
others are sad even if they haven't said anything*
sympathetic physiological arousal, e.g. ,If [ see
someone being taken advantage of, I feel like I have to
protect them.” As in the original study, the data with
Bulgarian adolescents provide arguments in favor of
the one-factor solution (4). The internal consistency
(Cronbach‘s a) of the TEQ in the present study was
0.76.

3. Bulgarian version of the Reactive—Proactive
Aggression Questionnaire (RPQ) — (5, 2)

The RPQ is a popular and widely used self-report
instrument designed to assess both types of aggression.
The Bulgarian version of the RPQ includes 22 items,
11 for each of the two types of aggression. Answers are
given after the introductory question: ,,How often has
it happened?*: for reactive aggression, e.g. “Yelling at
others when they make you angry.” and for proactive
aggression, e.g. ,,To force others to do what you want.*

Unlike the original, in the Bulgarian version, the
answers are given not on a 3-point frequency scale:
from O - Never, 1 - Sometimes and 2 - Often, but on
a S-point frequency scale: 1- Never, 2 - Rarely, 3 -
Sometimes, 4 - Often and 5 - Very often.

The internal consistency (Cronbach‘s o) in the present
study of the reactive and proactive aggression scales
was 0.88 and 0.89, respectively. P

rocedure. The research is conducted voluntarily, in
groups and anonymously in the classroom, within one
lesson.

RESULTS

In the first stage, the single correlations (Pearson‘s
r) between the variables predicting the occurrence of
cyberbullying were analyzed. The data are presented in
table 1.
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Ta6nuya 1. EQuHu4HU Kopenayuu (r Ha [NubpcbH) mMexoy
emnamusi, QpOpMU Ha agpecusi U Haznacu KbM
kubepmopmo3za (N=594)

MENTAL HEALTH

Table 1. Pearson'’s correlations between empathy and
aggression forms (N=594)

Empathy Proactive Reactive
Emnatus MpoakTueHa | PeaKTuUBHa aggression | aggression
arpecus arpecus
Emnatus - Empathy B
MpoaKTuBHa -0,393 - Proactive -0,393 -
arpecma aggression
PeaKkTuBHa -0,270 0,688 - Reactive -0,270 0,688 -
arpecus aggression

Babenexka: lNpu ecuyku cmotliHocmu p<0,01, Ha 6a3a eQUHUYHU
mecmoese.

ChIIacHO MONyYEHUTE PE3yJITaTH Hail-CHUIIHA KOopesalus
e HaiuIie Mexay asete ¢opmu Ha arpecus (r=0,688). Tazu
CTOMHOCT € MHOTO Onm3Ka 10 MyOJWKyBaHHU OO30pHH H3-
cnenanus (19). Ha ciaenBamio MsCTO, O9aKBaHO, EMITATHSITA
KOpeJinpa OTPUIATEIHO U C 1BaTa BUJIA arpecHsi, HO MO-CHJI-
HO C IPOaKTHUBHATA arpecus. ENMHUYHKUTE KOpeIaluu Ha 1o-
COYCHHUTE MPOMEHJIMBH C KOMIIOHEHTHUTE U OOLIHSI TOKA3aTe
Ha KuOepTopMo3a ca MpeACTaBEeHU B Ta0II. 2.

Bewnuku kopenanuu ¢ 1sere GopMu Ha KHOEPTOPMO3 ca 3Ha-
YUMH, OT cJIabu 10 yMEpeHHU (Ha IpaHulaTa Ha CHJIHATA KO-
penanus e Bpb3KaTa Ha MPOAKTUBHA arpecust ¢ o0Lus 1o-
Ka3arel 3a kubepropmo3). [IpoakTuBHaTa arpecus Kopenupa
Half-CHIJIHO KaKTo ¢ o0IIKs IToKa3aTell, Taka U ¢ 1BeTe (opMHu
Ha KubepTopMO3.

Ta6bnuya 2. EQuHu4HU Kopenayuu (r Ha lNubpcbH) Ha
emnamusi, QpopMU Ha agpecusi C KOMIMOHeHMuUme u
obwusi nokasamern 3a kubepmopmos (N=594)

Note: All values p<0.01, based on single tests

According to the obtained results, the strongest
correlation is present between the two forms of aggression
(r=0.688). This value is very close to published review
studies (Card & Little 2006). Next, as expected, empathy
correlated negatively with both types of aggression,
but more strongly with proactive aggression. The
single correlations of the specified variables with the
components and the general indicator of cyberbullying
are presented in the table. 2.

All correlations with both forms of cyberbullying were
significant, ranging from weak to moderate (on the
borderline of strong correlation is the relationship of
proactive aggression with the total scale of cyberbullying).
Proactive aggression correlated most strongly with both
the total scale and both forms of cyberbullying.

Table 2. Pearson's correlations of empathy and
agression with cyberbullying (N=594)

Kubeptop- Kubeptop- Kubeptop-
mo3 - mo3 - mo3 -
BUgeomare- 3annaxm / o6 nokasa-
puanu obugu Ten
Emnatus -0,294 -0,337 -0,338
MpoakTusHa 0,679 0,663 0,711
arpecus
PeakTusHa 0,452 0,522 0,521
arpecus

Babenexka: lNpu ecuyku cmotiHocmu p<0,01, Ha 6a3a eQUHUYHU
mecmose.

B pamkuTe Ha CTPYKTYpHHS MOJIEIN, B CHITIACHE C U3XOTHHUTE
XHUIIOTE3H, eMIIaTHsTa € JepruHUpaHa KaTo He3aBUCHMa MPO-
MEHJIUBA, JBeTe (POPMH Ha KUOEPTOPMO3 — KAaTO 3aBUCHMH,
a nBete (OpMHU Ha arpecus KaTo MPOMEHINBU-MEIHATOPH,
MpeHacAn epeKTa Ha eMIaTHATa BbPXy KHOepTopMo3a.
OreHKaTa Ha CTPYKTYPHHUS MOJIEN € OCBIIECTBEHA C TIOMOIITA
na LISREL 8.8. (23). CrpykTypHHTE KOeUIIUEHTH (CTaH1ap-
TH3UPAHO PEIIEHUE) U MPOIICHTHT Ha 00SICHEHATA TUCTIEPCHS,
CJIeJ] ONIPOCTSABAHETO HA MOJIeNIa — OTCTPAHSIBAHETO HAa BCHUY-
KM HE3HAUMMHU II'BTEKH, Ca MPEACTaBeH! Ha (ur. 1.

Cyber- Cyber- Cyber-
bullying - bullying - bullying -
video threats/ total
insults
Empathy -0,294 -0,337 -0,338
Proactive 0,679 0,663 0,711
aggression
Reactive 0,452 0,522 0,521
aggression

Note: All values p<0.01, based on single tests

Within the framework of the structural model, empathy
is defined as an independent variable, the two forms
of cyberbullying as dependent, and the two forms of
aggression as mediator variables, transferring the effect
of empathy on cyberbullying. Structural model estimation
was performed using LISREL 8.8. (23). The structural
coefficients (standardized solution) and the percentage
of the explained variance, after the simplification of
the model - the removal of all insignificant paths, are
presented in fig. 1.

MWW W Tov15 M MKh 48 M W BbJITAPCKO CMUCAHME 3A OBLECTBEHO 3[IPABE I M M 2023 M M M BULGARIAN JOURNAL OF PUBLIC HEALTH M M M Vol.15 M BN 4m W W 19



MCUXMYHO 30PABE

MENTAL HEALTH

% obscnena
oucnepcus
15%
% obscnena
IIpoakTrBHA ducnepcus
/ arpecust
0,68
-0,39 | Kubepropmos- 0
BHACOMaTEepraiv 46 A]
EmnaTus
(Cxana TopowuTo) 0,54 0,32
0,07 Ku6epropmos- 45%
0,27 7% 06w m/3araxu 0
0,14
PeakrusHa /
arpecus
Que. 1. Edpekmu Ha emnamusima, npoakmugHa u peakmusHa
aepecusi 8bpxy 0se hopmMu Ha Kubepmopmo3s
(cmpykmypeH modern Ha pasHuwie HabrrodasaHu
rpoMeHnu8u, cmaHd0apmu3upaHo peweHue,
N=594)
% of variance
explained
15%
Proactive % of \:a_r iar&ce
/ aggression explaine
039 0:-68—__,| Cyberbullying- 46
video materials 0
Empathy
(Toronto 0,32
Questionnaire) 0,54
—0.07 Cyberbullying- 45%
-0,27 7% threats/insults 0
0,14
Reactive /
aggression

WHpekcuTe 3a CTeNneH Ha ChbOTBETCTBHE HA MOJIENA Ca CHhOT-
BETHO: x2(1)=1,48, p=0,48, ne3n.; SRMR=0,009; RMSEA=0;
CFI=1; NNFI=I. Pe3ynTatuTe moka3BaT BHCOKa CTENEH Ha
CBHOTBCTCTBHUE HA MOJ€JIa C EMIIMpHUYHATA MaTpHUIia.

Crpenkara B JsiCHaTa 4acT Ha (UTypaTa OTpa3sBa 3HaUMMaTa
KOBapHaIys Ha HeoOsicHeHaTa (ITOrPEIIHA) AUCIIEPCHS Ha JBE-
Te popmu Ha kuOepropmo3. OT TaeaHa TOUKa HAa CTPYKTYP-
HOTO MOZIEIMpaHE TOBAa O3HAYABA, Y€ 3aJI0KCHUTE B MOJENIA
MIPOMEHJIMBY HE MOTaT M3ISUIO 1a OOSCHST BPB3KATa MEKIY

20

Fig. 1. Effects of empathy, proactive and reactive
aggression on two forms of cyberbullying
(structural model at the level of observed
variables, standardized solution, N=594)

The model fit indices are respectively: ;° =1,48, p=0,48,
insign.; SRMR=0,009; RMSEA=0; CFI=1; NNFI=I.
The results show a high degree of fit of the model to the
empirical data matrix.

The arrow on the right side of the figure reflects the
significant covariance of the unexplained (error) variance
of the two forms of cyberbullying. From a structural
modeling perspective, this means that the modeled
variables cannot fully explain the relationship between
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JIBaTa KOMIIOHEHTa Ha KHOepTOpMO3a. AHAJIOTUYHO, CTPEIKa-
Ta MeXJy MpOoaKTHUBHATA U PEaKTHBHATAa arpecus O3Havama,
4e eMIaTHsITa HE MOXKE U3ISUIO Ja OOSCHU BPh3KaTa MEXKIY
nBere opMu Ha arpecus. Te3u pe3ynTaTu He MPOTHBOpPEUYAT
HA MPEJICTABUTE 32 CHIBPKAHUETO HA TaJICHUTE KOHCTPYKTH.

OBCBHbXOAHE

B crhoTBeTcTBHE C OlleHKaTa Ha CTPYKTYpPHUS MOJEI, €M-
MaTusTa € ¢ MO-CHJIeH e(eKT BbpXY MPOAKTUBHATA, B CPaB-
HeHMe ¢ peakTuBHaTa arpecus. OT Jpyra crpaHa, JOHSKb-
Jie B pas3pe3 ¢ MpeIBaPUTEIHUTE OYaKBAHMS, EMIATHITA €
ChC cnab TUPEKTeH epeKT caMo BBPXY €AHa OT GopMUTE Ha
KubepTopmMo3 — 3annaxu/o6uou, T.e. B paMKHTE Ha MoOfela
BJIMAHUETO Ha EMIIATHUATA BBPXY KI/I6epT0pMO3a OCHOBHO C¢€
MPOSIBSIBA MHIAMPEKTHO — YPE3 OrpaHMYaBaHE HA arpecusira,
KOSITO Ha CBOM pejl € MpenocTaBka 3a KH0epTopMo3.

Jlete opmu Ha arpecust BIUSIT JUPEKTHO BBPXY Kubep-
TOpMO3a, HO e(EeKTHT Ha MPOAKTHBHATA € MO-CHJIeH. To3u
THUII arpecusi € No-T00PUAT U IPUHIUITHO BaXKCH IIPEAUKTOD,
C Mo-CHJIeH e()eKT BbPXY CH3/1aBaHETO U pa3NpoCTpaHeHHE-
TO Ha KOMIIpOMETHpAIIX Buaeomarepuanu. OT Tasu rienHa
TOYKa CAMHUYHUTE KOpEJAallM{ Ha peakTHBHATa arpecHs c
Buoeomamepuanu ce npixar Ha Bpb3KaTa if ¢ IpoaKTHBHATA
arpecwusi. 3aTOBa, 3a pa3iMKa OT IPOaKTHUBHATA, peaKTHBHATA
urpae orpaHuydeHa poss B ,,JeTepPMHUHALUATA™ HA KHOEpTOp-
MO03a, CBeJIeHa /10 c1al eeKT BbpXy no-odnyaitnure hopmu
(ot THMa M3Npalane Ha OOMHY WM 3aIlJalluTeNIHU ChO0-
IIEHUs, Mpelpanaie Ha JMHKOBE ¢ OOMJIHU LIEerd, KOMEH-
Tapu, OOMIU U Ip.), KOUTO HE CE XapaKTePU3UPAT C TOIKOBA
aKTHBHA poJIsl Ha Kubeparpecopa.

TecTBaHUAT CTPYKTYpEH MOeN OOsCHSABA 3HAUYNTENHA YacT
OT JUCTIEpCHsATA Ha ABETE POpMH HA KHOEPTOPMO3, CHOTBET-
HO 46% n 45% 3a Budeomamepuanu u 3aniaxu/oouou. 3a
CpaBHEHNE, B M3CJICABAHETO HAa aBTOPUTE HA OPUTHHAIHHUSA
BerpocHuK CBQ (1), kubepTopMO3BT ce OleHsABa KaTo 001
HoKa3aTesl, KOUTO perpecupa BbpXy peakTHBHA U IPOAKTHB-
Ha arpecus, ckaja 3a OIpaBlJaBaHe HA HACHIHMETO, KAKTO H
CKaJIM 33 TUPEKTHA U pesIallMOHHa arpecus. JJlaHHUTE WaeH-
THUIHPAT 3HAYNMHU e()EeKTH caMO Ha MPOAKTHBHA arpecus
U ONpaBJaBaHE HA HACUIHNETO, oOsicHaABamy 13% ot anucmep-
cUsATa Ha KHOepTOpMO3a.

Januute 3a qBete GopMu Ha KHOEPTOPMO3 B HACTOSIIOTO
M3CIIeIBAHE MOKa3BaT MHOTO OJM3KH OOSICHUTEITHH Bh3MOXK-
HOCTH 3a Buoeomamepuanu u 3aniaxu/ooudu, HO A€TEPMHU-
HAIMATA € PA3JINYHA: OCHOBCH M IIPHHIIUITHO BAKEH TIPEIUK-
TOp, MPOTHO3UPAIL CH3ABAHCTO U PA3MPOCTPAHCHHETO Ha
BUICOMATEPHANIN € TIPOAKTUBHATA arpecus. [1o oTHOIICHHE
Ha MMO-TPaTUIMOHHUTE PopMu 3aniiaxu/o6udu ¢ HaIuIle 3Ha-
YHM, HO TT0-C1a0 eeKT Ha MPOAKTHUBHA arpecHsi, 3aeHO ChC
crienuduryueH 1MpeKTeH eheKT Ha peakTHBHA arpecus. Paszmnu-
KHTE B ICTCPMHUHAIMTA HA IBETEC (GOPMHU Ha KHOEPTOPMO3 €
B M3KMCKBAHATA CMeNneH Ha aKkmMueHOCH Ha OHJIaliH arpecopa:
BU/ICOMATEPHAITUTE MPEATOIAraT He CaMO Pa3npOCTPAHCHHUE,
HO M TIOJITOTOBKA U MPEAHAMEPEHO Ch3aBaHEe Ha KOMIIPOME-
THPAIIX BUACOKIUIIOBE U BUICOMATEPHAITH, KOUTO CIIE]] TOBA
MOTaT Ja O'baT U3MOI3BAHU C PA3THYHH [ETH.
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the two components of cyberbullying. Similarly, the arrow
between proactive and reactive aggression means that
empathy cannot fully explain the relationship between the
two forms of aggression. These results do not contradict
the notions about the content of the given constructs.

DISCUSSION

Consistent with the structural model assessment,
empathy had a stronger effect on proactive than reactive
aggression. On the other hand, somewhat contrary to prior
expectations, empathy has a weak direct effect on only
one form of cyberbullying — threats/insults, i.e. within
the framework of the model, the influence of empathy
on cyberbullying is mainly manifested indirectly - by
limiting aggression, which in turn is a prerequisite for
cyberbullying.

Both forms of aggression directly affect cyberbullying,
but the effect of proactive is stronger. This type of
aggression is the better and fundamentally important
predictor, with a stronger effect on the creation and
distribution of compromising video materials. From this
perspective, reactive aggression‘s single correlations with
video materials are due to its association with proactive
aggression. Therefore, in contrast to proactive, reactive
aggression plays a limited role in the determination of
cyberbullying with a weak effect on more usual forms
such as sending offensive or threatening messages,
forwarding links with offensive jokes, comments, insults,
etc., which are not characterized by such an active role of
the cyberaggressor as in proactive aggression.

The structural model tested explained a significant
portion of the variance of the two forms of cyberbullying,
46% and 45% for videos and threats/insults, respectively.
In comparison, in the study by the authors of the original
CBQ (1), cyberbullying was assessed as a general
indicator that regressed on reactive and proactive
aggression, justification for violence scale, as well
as direct and relational aggression scales. The data
identified significant effects of only proactive aggression
and justification of violence, explaining 13% of the
variance in cyberbullying.

The data for the two forms of cyberbullying in the present
study show very close explanatory possibilities for video
materials and threats/insults, but the determination
is different: a basic and fundamentally important
predictor predicting the creation and distribution of
video materials is proactive aggression. With respect
to the more traditional threats/insults forms, there was
a significant but weaker effect of proactive aggression,
along with a specific direct effect of reactive aggression.
The differences in the determination of the two forms
of cyberbullying is in the required degree of activity
of the online aggressor: video materials imply not only
distribution, but also the preparation and deliberate
creation of compromising clips and video materials,
which can then be used for various purposes.
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KubepropmMo3bT MOXe Aa ce MPOSIBU KAaTO HMITYJICHUBHO,
I'HEBHO, €MOILIMOHAJHO JAETEPMUHUPAHO TOBEJCHUE, HO TOM
TUIUYHO Tpeiroyiara OOMHUCIICHH, IUIAHUPAHU W XJIaJHO-
KPBBHO OCBILECTBsIBaHM JieiicTBUs. OT Tasu IiiejiHa TOYKa €
00SICHHMO 3all0 € HaJMLE I10-CHJIHA BPb3Ka Ha IPOAKTUB-
Hara arpecus ¢ KubepTropmo3a B CPaBHEHUE C Bpb3Kara C
peakTuBHaTa arpecus. [logo0OeH pe3yaTaT e MoayyeH U B U3-
cnensanero Ha E. KanBere u cbaBTOpH, B KOETO, B PAMKHUTE
Ha PErpecuoHHOTO ypaBHEHME, ClIe]] OTYMTAaHEe Ha BPb3KaTa
MEX]y J[BaTa BUJA arpecus, € HajJuIle 3Ha4uM e(eKT camo
Ha NMPOaKTHBHATA, HO HE U HA PEaKTHBHATA arpecusi BbPXY
kubepropmosa (1).

HOHy‘IeHI/ITe B HACTOAMIOTO HU3CJICABAHC PE3YJITATU IOKaA3-
BaT, Y€ EMIIATHATA U CKJIIOHHOCTTA 34 HNPHUEMAHE Ha 1yKJad-
Ta NCPCICKTUBA MOraT Aa HaMaJAT HPOSABUTE Ha arpecus.
EMOL[I/IOHaJ'IHI/IFIT OTKJIMK U CbYYBCTBUCTO UMAT IMOTCHLIHUAJI
Ja OorpaHu4vart B IIO-TOJIsAsMa CTCIHCH ITPOAKTUBHATA arpecus
B CpAaBHCHHUC C pCaKTHBHATA. Bb3MOXKHO 00siCHEHHE €, 4uc
PCaKTUBHATA arpecus Cc¢ n3pai3siBa B rHCBHU U UMITYJICUBHU
TCHACHLIHUH, C KOCTO MOXKC [a BB3IPCHATCTBA IIPOABUTC HA
CMIIaTUusATa, HO IMMPOAKTUBHATA arpeCusl M3UCKBA OpraHU3U-
PaHC Ha KOMIIJICKCHO MMOBCACHUC U, CbOTBCTHO, NOAAbPIKaHEC
Ha BUCOKa MOTHUBAIUs 3a arpecus J0CTa NO-IIPOABIIKUTCITHO
BpeEMe. HpI/I HAJMYUETO Ha MOBHUIICHO €MIIaTUIHO ChUYBCT-
BHUC Ta3l MOTUBAL M ITIO-TPYAHO MOXKE [1a €€ 3ana3nu U, CbOT-
BC€THO, HAMCPCHUATA 3d IPOAKTUBHA arpeCus 3HAYMTCIIHO Ja
HaMaJICAT. HpI/I IIO-HUCKHUTC HHMBA HA EMIIATH s, 063‘16, IMpoak-
THUBHATA arpecus € 10CTa Io-u3pa3cHa.

W3cnenBanusita paskpuBaT penuna ¢puznuecku ehekTH Ha
TOpPMO3a BBPXY 37paBeTo. Dekec u koyeru (24) ycTaHOBSIBAT,
ye Jenara, MoAJIoKEeHN Ha TOPMO3, UMaT M0-BUCOKA BEPOsT-
HOCT OT HEBBBIICYEHHUTE CH B TOPMO3 BPBCTHHUIIM J1a PA3BUST
OOJIKM B CTOMaxa, Mpo0JIeMHU ChC CHHS, INIaBOOOIUE, HATIpe-
JKCHHE, YMOpa | JIOII alleTHT, 0COOCHO HEIMOCPEICTBEHO CIIC]
KaTo ca OWJIM TOPMO3CHHU.

[Ipu ananu3npane Ha pe3ynTaTUTE 0T KNOepHACHITHETO TPsiOBa
Jla ce B3eMe M0/l BHUMaHHUE U Pa3rpaHUuSHUETO MEXIY Te3H,
KOWTO Ca CaMo YEPTBHU U TE3H, KOUTO Ca SAHOBPEMEHHO JKEePT-
B Ha KNOEpHACHIINE ¥ CAMU OCBIIECTBSIBAT KHOEPTOPMO3 HaJl
npyru. Ot MeraaHaiau3 Ha 11 MpeAUIIHA U3CleBAaHUS BBPXY
BpB3KaTa MEX/y y4acTHETO B TOPMO3a M IICUXOCOMAaTHYHH-
TE OIUTAKBAHUS Cpell yueHuure (25) craBa sICHO, Ue HE caMmo
JKEPTBHUTE HA TOPMO3, HO U U3BBPIINUTEINTE YECTO JIOKJIa(BAT
3a IICHXOCOMAaTHYHHU MpobiaeMu. MeTaaHanIn3bT 00XBaIa e-
THPY TPYIH JIeTia Ha BB3PACcT MEKAy 7 U 16 TonnHU: KepTBH,
HACHJTHUIM, KEPTBU-HACUIHULIN ¥ HEBbBIeUeHH. JKepTBUTE
1 KEPTBUTE-HACHIIHUIIM UMAT 3HAYUTETHO NO-BHCOK PHCK OT
TIICUXOCOMATHYHU l'lpO6J'[eMI/I B CPaBHCHHE C HEBBBJICYCHUTEC B
(xubep)Topmo3 BpeCTHHIM. KaTeropus ydeHUIM, Hapu4aHa
,,HACUITHUIM-KEPTBH " ChOOIIaBa 3a ceOe CH Hal-JIOIIOTO NCH-
XMYHO U COMAaTHYHO 3/IpaBe B CPaBHEHHE C IpyraTa He Camo
Ha HEBBBJICUCHUTE, HO U C TPyIIaTa Ha JKEPTBUTE.

JlaHHU OT APYTH U3CIIEIBAHUS [TOKA3BAT, Ye IOHOIIUTE, KOU-
TO TOPMO3ST IPYTHUTE, N3MIISK A Ca M0-YE€CTO XOPa, KOUTO Ce
qyBCTBAT U30JIUPAHU UK OTXBBPIICHH OT BpCTHHIIHUTE (26).
ThpceHeTo HAa HAYWHU 32 TSIXHOTO MPHOOIIaBaHEe KbM Tpa-
JIUBHHU (OPMHU Ha B3aMMOJCHCTBHE C BPBCTHHUIIUTE MOXE Jla
JIONIPUHECE U 33 HaMaJIsIBaHe Ha CTPEMeKa KbM KHOEpTOpMO3.
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Cyberbullying can manifest as impulsive, angry,
emotionally driven behavior, but it typically involves
deliberate, planned, and coolly executed actions.
From this point of view, it is explainable why there is
a stronger relationship between proactive aggression
and cyberbullying compared to the relationship with
reactive aggression. A similar result was obtained in
the study by E. Calvete and co-authors, in which, within
the regression equation, after taking into account the
relationship between the two types of aggression, there
was a significant effect only of proactive, but not of
reactive aggression. on cyberbullying (1).

The results obtained in the present study show that
empathy and the tendency to accept the other's
perspective can reduce the manifestations of aggression.
Emotional responsiveness and empathy have the
potential to limit proactive aggression to a greater extent
than reactive aggression. A possible explanation is that
reactive aggression is expressed in angry and impulsive
tendencies, which can hinder the manifestations of
empathy, but proactive aggression requires organizing
complex behavior and, accordingly, maintaining a high
motivation for aggression much longer time. In the
presence of increased empathic sympathy, this motivation
can be more difficult to maintain and, accordingly,
intentions for proactive aggression significantly
decrease. At lower levels of empathy, however, proactive
aggression is much more pronounced.

Research reveals a number of physical health effects of
bullying. Fekes and colleagues (24) found that bullied
children were more likely than non-bullied peers to
develop stomach aches, sleep problems, headaches,
tension, fatigue, and poor appetite, especially immediately
after they were harassed.

When analyzing the results of cyberbullying, the
distinction between those who are only victims and those
who are both victims of cyberbullying and cyberbullies
themselves should be taken into account. From a meta-
analysis of 11 previous studies on the relationship
between involvement in bullying and psychosomatic
complaints among students (25), it is clear that not only
victims of bullying, but also perpetrators often report
psychosomatic problems. The meta-analysis included
four groups of children between the ages of 7 and 16:
victims, bullies, victim-bullies and uninvolved. Victims
and bully-victims have a significantly higher risk of
psychosomatic problems compared to peers not involved
in cyberbullying. A category of students called ,,bullying-
victims® reported the worst mental and somatic health
for themselves compared to the group not only of the
uninvolved, but also of the victim group.

Data from other studies show that adolescents who bully
others seem to be more likely to feel isolated or rejected
by their peers (26). Finding ways to engage them in
constructive forms of peer interaction can also contribute
to reducing the tendency to cyberbully.
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3AKINIOYEHUE

C pa3mmupsBaHeTO HAa BH3MOXXHOCTHUTE HA BUPTYaJIHUTE CO-
[IUAJTHU MPEXU U YIaCTHETO B TAX 3a HAW-pasIUYHU IETH
HapacTBaT M BB3MOXKHOCTUTE 3a KuOeptopmo3. OkasBa ce,
9e CKIIOHHOCTTA K'BM arpeCHBHO TIOBE/ICHHUE Ce MTPEHACs M OH-
JaifH, HO B Ta3W HOBA Cpela BB3ACHCTBUETO BHPXY Omaroro-
JyY9HeTO U 3[PaBETO MOraT /1a ObIaT AOPHU MO-TOJIEMHU OT O0H-
YaifHaTa arpecusi B PEaIHUs CBAT MOPATH HEPEKHCHATOCTTA
Ha BB3/ICHCTBUETO W MOTEHITNAIHO HEOT PAHWYCHHS 00XBaT.

HonyquI/[Te OT HAaC OaHHU Mog4yepTaBaT H606X0[[I/IMOCTTa
Ja cc pa60TI/I 3a NOBHUIIaABaAHC HAa CbUYYBCTBUCTO U EMIIATUA-
Ta KaTO HAa4YMH 3a NPCBCHUUA WJIM BB3IMUPAHEC Ha arpecusTa
u Kn6epTopMo3a. ,Z[pyl" IIOTCHIIMAJICH ITBT 3a HaAMaJIsIBAHC Ha
KI/I6CpTOpM033 € MOTUCKAHCTO Ha arp€CUBHUTC TCHIACHIIUU
4pe3 pa3IMIHU TaKTUKHU 3a MPEOJ0JIsIBAHC HA aHOHUMHOCTTA,
KOsATO JaBa Bb3MOXXHOCTH 3a IIOBUIIIaBAHC HA 0Oe3HaKa3aHOCT-
Ta U, OTTaM, Ha CKJIOHHOCTTAa KbM arpecus u KI/IGepTopMO?:.

ITopagu 3HAYUMUTE MOCIECTUIM 32 TICHXHUYHOTO U (prznde-
CKOTO 3/IpaBe Ha IOHOIINTE, BAXHO € POJUTEIINTE U yUUTE-
JIUTE J1a THPCAT MH(GOPMALKS OT Jenara U aAa HaOIronaBaT
TSXHOTO TIOBEJICHNE 3a TIPOMEHH, KOUTO MOTAT A3 CUTHAJIN-
3Mpar Jajii ca MOJJIOKEHHW Ha HATUCK M(WJIHM) HAMaJK{ BHB
BUPTYAJTHHUTE COLMAIHN MpexH. PazpaboTBaneTo u BHEAPS-
BAaHETO Ha TPEHUHTOBH MPOT'PAMHU 32 CIPaABSHE C KHOEPTOP-
MO3 € BaJKHa CTBIIKa B OopOara ¢ ToBa sIBJICHUE.

Brazooapuocmu: Tosa uscneasane ¢ GpuHaHCHPaHO OT EB-
pormeiickus cbro3 - NextGenerationEU, upe3 Harnmonanuus
TIJIaH 32 Bh3CTAHOBSIBAHE U YCTOWYMBOCT Ha Penybnuka bbi-
rapusi, npoekT Ne BG-RRP-2.004-0008-C01*, 3a koeTo aBTO-
puTe U3Ka3BaT GyaroJapHoCT.
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NMPOYYBAHE HA KAHECTBOTO HA

Bb3AYXA B O®UNC NOMELLEHUA,

OBOPYOABAHU CBbC CTAHOAPTHA
OPUC TEXHUKA

Maprapura [loneBa, Anexkcanabsp Cranues,
Pocuna I'eopruesa

Hayuonanen yenmvp no obwecmeaeno 30page u anaiusu

PE3IOME

Bweeoenue: [onsama uacm om xopama 6 bvieapus, ocobeno
8 2onemume 2padoge, pabomsam Ha 3aKpumo (Hanp. é ogucu,
yuuauwa, boarnuyu, oanxku u op.). Tam me ca uznodxncenu Ha
8b30€UCMBUEINO HA PA3IUYHI NO GUO U KOLUYECMEO Heopea-
HUYHU 2a306e u 1emausu opeanuynu cvedunenus (JIOC). Ilo-
paou Iuncama Ha HAYUOHAIHO 3aKOHOOAMEICMBO, 8b30YXbIN
HA 3AKPUMO € N0 CHUeCme0 Hepe2yIupan U HeKOHMPOIUPAH.
Husama na 3amvpcumenu Ha 3aKpumo 0OUKHOBEHO CA 3HA-
YUMEIHO NO-8UCOKU, OMKOJIKOMO HA OMKPUMO, C MURUYHU
evmpewnu uzsmounuyu na JIOC, exmousawu omoensane Ha
2azo6e om pasiuuHo oguc obopyosane, 003asedicoane u om
cmpoumennume Mamepuau.

Lleama na nacmoswomo npoyusane e 0a ce HANPAsu OYeHKd
HA KA4ecmaomo Ha 8b30yXa 6 0uc nomewjeHus, 0oopyosanu
CbC CMaHoapmua Ouc MmexHuKa - KoOMnIOmpu, npunmepu u
KONUPHU Mawunuy, ypes konuvecmseno onpeoensne na JIOC,

CO u CO,

Mamepuan u memoou: Hscneosanu ca 30 oghuca, namupa-
wu ce ¢ 27 eonemu epaoa va cmpanama. Ipooume 3a JIOC
ca ezemu 6bpxy copbenmuu mpbOUUKU ¢ AKMUBEH Gb2JIEH,
3a 8 uaca, ¢ mpu nociedosamentu 200unu. Anaiusume ca
U3BBLPUICHU YPEe3 243084 XPOMAMO2PADUSL C MACCENEKMUBHA
demeKyus no Memooa Ha abcoromuama Kaiuoposxa.ycno-
PEOHO ¢ mosa, ¢ ABMOMAMUYEH 2A3-AHATUZAMOP CA UMepe-
Hu u xonyenmpayuume na CO u CO,,

Pesynmamume om ananuzume nokazeam, 4e KOHYESHmMpayu-
ume na JIOC sapupam 6 wupoxu epanuyu: om < LOD 0o
Ooecemxu ug/m’. Haii-eucoxama xonyenmpayus om BTEX
(benzen, monyeH, emuiOeH3eH U KCUJIeHU) e Ha Y KCUTNCeHU -
620.4 ug/m’, cneosanu om emunoenzena — 169.3 ug/m?, mo-
ayena - 126.2 ug/m’ u 6ensena - 14.9 ug/m’. Haii-éucoxama
onpedeiieHa KOHyeHmpayus Ha mempaxiopemuier e 188.3
ug/m?, a na mepnenume aumonen u nunen - 197.7 ug/m’ u
198.0 ug/m’, cvomeemno. Hzmepenume xonyenmpayuu Ha
CO ¢ obcreosanume ogucu sapupam om 0.3 mg/m* 0o 2.0
mg/m’, a na CO, - om 331 mg/m’ 0o 1810 mg/m’.

Konyenmpayuume na Y Kcuienu ca no-6ucoku om npeno-
puUUmMenHume paHuyHy CMOUHOCIU 34 6bMPEeUler 8b30YX
Ha opyeu eeponeticku cmpanu u nacokume na C30 6 noumu
BCUUKU U3CTIEO8ANHU OQUCU, C UKTIOYEHUe HA eOul; Ha me-
mpaxaopemunen — 6 10 opuca; na benzen - 6 2 oghuca.

3aknwuenue: Jlowomo xauecmso Ha 6b30yXd 8 NHOMeUeHU -
ma modrce 0a Nosuuse 3HAYUMeaIHO Ha 408euKomo 30pase u
Ha ukoHomuxama. Toea nanaza neobxooumocm om cucme-
MAMU4Ha OYeHKa Ha 3amMbpcumenume Ha 6b30YXa HA 3aKPU-
mo 6 bvrcapus.

ENVIRONMENT AND HEALTH

STUDY OF AIR QUALITY IN
OFFICE PREMISES EQUIPPED
WITH STANDARD OFFICE
TECHNIC

Margarita Tsoneva, Alexander Stanchey,
Rossitsa Georgieva

National Center of Public Health and Analyses

ABSTRACT

Introduction: A large part of Bulgarian people,
especially in big cities, work indoors (eg in offices,
schools, hospitals, banks, etc.). There, they are exposed
to different types and amounts of inorganic gases
and volatile organic compounds (VOCs). Due to the
lack of national legislation, indoor air is essentially
unregulated and uncontrolled. Pollutant levels indoors
are typically significantly higher than outdoors, with
typical indoor sources of VOCs including off-gassing
from various office equipment, furnishings and building
materials.

The aim of the present study is to assess the air
quality in office premises equipped with standard
office equipment - computers, printers and copiers, by
quantifying VOCs, CO and CO,,.

Material and methods: Thirty offices located in 27 big
cities of the country were investigated. VOCs samples
were taken on sorbent tubes with activated carbon, for
8 hours, in three consecutive years, the analyses were
performed by means of gas chromatography with a
mass-selective detector using the absolute calibration
method. In parallel, the concentrations of CO and Co,
were measured with an automatic gas analyzer.

The results of the analyses show that the concentrations
of VOCs vary widely: from < LOD fto tens of ug/m’.
The highest concentration of BTEX (benzene, toluene,
ethylbenzene and xylenes) is Y xylenes - 620.4 ug/m’,
followed by ethylbenzene - 169.3 ug/m?, toluene - 126.2
ug/m* and benzene - 14.9 ug/m°. The highest determined
concentration of tetrachlorethylene was 188.3 ug/m’,
and of the terpenes limonene and pinene - 197.7 ug/m3
and 198.0 ug/m?, respectively. The measured concen-
trations of CO in the surveyed offices ranged from 0.3
mg/m’ to 2.0 mg/m’, and of CO, - from 331 mg/m’ to 1810
mg/m’.

Concentrations of Y xylenes were higher than the
recommended indoor air limit values of other European
countries and the WHO guidelines in almost all offices
studied, except one; of tetrachlorethylene — in 10
offices; of benzene - in 2 offices.

Conclusion: Poor indoor air quality can significantly
affect human health and the economy. This necessitates
a systematic assessment of indoor air pollutants in
Bulgaria.
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KurrouoBu 1yMu: kauecTBO Ha Bb31yXa B 0(hUCH,
JIOC, BTEX, Terpaxnoperunen, repnenu, CO, CO,

BbBEOEHUE

3aMBpCSIBAHETO HAa BB3IyXa HA 3aKPUTO € CAUH OT CEPUO3-
HUTE MOTCHIMAHU PHCKOBE 32 37[paBETO HA 4OBEKa. Bb3my-
XBT B HEMPOU3BOACTBEHUTE MOMEIICHHS JBITO CE € CYUTAI
3a ,auct”. ChCTaBBT HAa 3aMBPCUTEIUTE, HA KOUTO XOpaTa B
oducuTe ca M3IOKEHH, JHEC € CHIIECCTBCHO MO-Pa3IUYCH OT
to3u npenu 50 roxmam (1). B mkoHOMEKaTa ce HaOmOmaBa
3HAYUTEIHO U3MECTBAaHE OT MPOU3BOACTBEHHS CEKTOP KbM
CEeKTOpHUTE Ha YCIyTH M pabora B oduc cpenu (2, 3). Oduc
000py/iBaHe U KOHCYMAaTHBH - KOMITIOTPHU, KOIMPHU MaIlIHHU,
JIa3ePHU M MACTHJICHU MPUHTEPH, KAHICIAPCKH MaTepHalH,
BKJIFOUMTEITHO JICTIHJIA, Ca TOBEJIH JI0 3HAYUTCIIHU IPOMCHH B
Ka4eCTBOTO Ha Bh3yXa B MOMeIIeHHsATa. KauecTBOTO Ha Bb3-
nyxa B Tax (Internal Air Quality - IAQ) e cBbp3aHO KaKTO C
xumudn# 3ambpeutent - CO u CO,, netausu (JIOC) u momny-
JICTIINBU OPTraHUYHU CHCIUHCHHU S, TaKa ¥ C PU3UIHH PAKTOPH
- CKOPOCT Ha BEHTHJIAIIH, TEMIIEPaTypa, BIaXKHOCT, HOHU3U-
pamy ¥ HeHOHU3UpAIH TBUcHHS (4,5).

OTtaeneHnTe Ta30Be OT aBTOMOOMIIHUSI TPAHCIOPT Ha rpaji-
CcKaTa cpefa 3aMbpcsABaT AOMBIHUTEIHO BB3AyXa C Opra-
nuann cheaunenus, CO n CO, (1). Konuentpanusara Ha
3aMBPCUTEIUTE 3aBUCH HE CaMO OT CTENEHTa Ha €eMHUCUH B
3aTBOPEHUTE MOMEILEHUS, HO CBIIO Taka U OT CKOPOCTTa, C
KOSATO T€ C€ TPAHCIOPTUPAT OT BHHIIHU U3TOYHHMIU, OT Yec-
TOTaTa Ha IOYUCTBAHC HAa BBTPEIIHUTE MOBBPXHOCTH H OT
e(eKTHBHOCTTa HA OTCTPAHSIBAHCTO UM UYPE3 BEHTIIALIUS
WU QUITpaIys. 3aMsHATa ¢ ITyMO- ¥ TOTUIOM30IHPAIITH J10-
TpaM¥ BOIH JI0 HUCKA €CTECTBEHA BEHTHIIAINS, 3aIbpKaHe Ha
OTJICNICHUTE 3aMBPCUTENH, TAXHOTO HATPYTIBaHE MO BpeMe Ha
paboTa u 10 MO-BHCOKMTE UM HUBA Ha 3aKPUTO, OTKOIKOTO
Ha OTKpHUTO (6,7,8). 3Mmon3BaHeTo Ha CHHTETHYHHN MaTePHAIIH
B CTPOUTEJICTBOTO M 003aBEXAaHETO HA O(pUCUTE ce MocoYBa
Kato pombiaHuTeNneH n3tounuk Ha JIOC (9). MoHoTeprnieHuTe
(TMMOHEH U MUHEH), ChIBPIKAIIHU Ce B IIOUNCTBAIIM Npernapa-
TH, BOCBIIM U JIAKOBE, MOTAT Ja MPETHPIST PEaKkii C 030HA
nnu ¢ OH— nm NO3— pajrKaIy, KOeTo Ja JoBee 10 o0pa-
3yBaHETO Ha JPyTU MOTEHIMAIHO TOKCHYHH 3aMBPCUTEINHN C
HEM3BECTHHU TOKCUKOJIOTHYHU cBoiicTBa (10, 11, 12).

[MoBuIIEHNTE KOHIIEHTPALMU Ha MMO3HATH XUMUYECKU ChEIH-
HEHHS U TI0SIBATA Ha HAITBJIHO HOBH 3aMBPCHTEH ITPEATIOJIara,
4e BBTPEIIHATa cpea TpsiOBa Jia ce pas3riie/ia Karo OTae/iHa
M3CIIeI0BATENICKa 00JIaCT U CTaBa BCe MO-BaXKHO J1a ce pa3depe
BJIMSIHHETO U BBPXY 3[(PaBeTO 1 paboTOCIOCOOHOCTTA HA HEMl-
Hute oburarenu (13,14,15,16, 17).

3a Ka4ecTBOTO Ha BB3AyXa B O(HCH ca MPOBEICHU 3HAYH-
TeneH Opoi m3cneaBanus mo nenust ceaT (18, 19). Uscnen-
BaHeTo BASE (Building Assessment and Survey Evaluation
study) (20) ¢ mpoBeneHO B 56 POU3BOJIHO U30paHHU MyOIUY-
HU 1 yacTHU oduc crpagu B CAILl, karo yact ot npoyuBaHe
Ha AreHuusTa 3a onazBaHe Ha okoyiHata cpena B CAIL (U.S.
Environmental Protection Agency - EPA) 3a onienka Ha pucka
u IAQ. IlpoyuBaneto mocouBa yerupuaecer u ocem JIOC,
KOWTO C€ OTKPHBAT BHB Bb3/lyXa Ha 3aKPUTO B KOJIMIECTBEHO
MU3MEPUMH KOHILEHTPAIMH, OCEM OT KOWTO C€ OTKPHBAT BHB
BCHYKH Ipodu, a nBazgeceT u mecT — B 81-99% ot mpodure.

ENVIRONMENT AND HEALTH

Keywords: air quality in offices, VOCs, BTEX,
tetrachlorethylene, terpenes, CO, CO,,.

INTRODUCTION

Indoor air pollution is one of the serious potential risks
to human health. Air in non-production rooms has long
been considered ,,clean. The composition of pollutants to
which people in offices are exposed today is significantly
different than it was 50 years ago (1). The economy has
seen a significant shift from the manufacturing sector to
service sectors and work in office environments (2, 3).
Office equipment and consumables - computers, copiers,
laser and inkjet printers, office supplies, including
adhesives, have led to significant changes in indoor air
quality. The air quality in them (Internal Air Quality -
IAQ) is related both to chemical pollutants - CO and CO,,
volatile (VOCs) and semi-volatile organic compounds,
and to physical factors - ventilation speed, temperature,
humidity, ionizing and non-ionizing radiation (4,5).

The released gases from road transport in the urban
environment further pollute the air with organic
compounds, CO and CO,. (1). The concentration of
pollutants depends not only on the degree of indoor
emissions, butalso ontherate at which they are transported
from external sources, on the frequency of cleaning
of internal surfaces and on the effectiveness of their
removal by ventilation or filtration. Replacement with
sound- and heat-insulating window frames leads to low
natural ventilation, retention of released pollutants, their
accumulation during work and their higher levels indoors
than outdoors (6,7,8). The use of synthetic materials in
construction and office furnishings is indicated as an
additional source of VOCs. (9). Monoterpenes (limonene
and pinene) contained in cleaning agents, waxes and
varnishes can undergo reactions with ozone or with
OH- or NO,~ radicals, leading to the formation of other
potentially toxic pollutants with unknown toxicological
properties (10, 11, 12).

The increased concentrations of known chemical
compounds and the emergence of completely new
pollutants suggest that the indoor environment should be
considered as a separate research area and it is becoming
increasingly important to understand its impact on
the health and ability to work of its inhabitants (13,14,
15,16,17).

A significant number of studies have been conducted
around the world on air quality in offices (18, 19). The
Building Assessment and Survey Evaluation study
(BASE) (20) was conducted in 56 randomly selected
public and private office buildings in the United States
as part of a U.S. Environmental Protection Agency
(EPA) study to evaluate the risk and IAQ. The study
identified forty-eight VOCs found in indoor air at
quantifiable concentrations, eight of which were found
in all samples and twenty-six in 81-99% of samples. The
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Ilenta Ha MpOyYBaHETO € Ja ce MPEAOCTABST JAHHU, KOUTO
Jla ce U3MO0JI3BAT B CIIEABAIIO U3CIICBAHE HAa BPB3KUTE MEXKIY
JIOC u pa3nuuHU CTPOUTEITHH (PAaKTOPH IIPU OIICHKA Ha PHCKA
B obmmecTBenu crpaau B CAILLL

Hpyro mnpoyuBane, US EPA BASE (United States
Environmental Protection Agency Building Assessment
Survey Evaluation) (21), e mposeaero B 100 oduca u odmiect-
BeHU THProBckH crpaau B CAILL 3a meTrofuineH nepuos ¢ nen
XapaKkTepu3npaHe Ha BIUSHUETO Ha OTOIUIEHUETO B Crpajiv-
T€, BEHTHJIAIIMOHHUTE W KIMMaTHYHUTE CHUCTEMH, KaKTO U
OLICHKA Ha BB3MPHUATHATA HA OOUTATEIUTE MO OTHOLICHHE Ha
KOM(pOpPTa M JIONIOTO Ka4eCTBO HA BB3/yXa B MOMEIICHUSATA.
YcTaHOBEHU ca BPB3KU MEXK]Ly CelleM CUMIITOMA (HAa TOPHUTE
U JIOTHUTE TUXATEeIHU ITBTHINA, HA OYUTE U KOXKaTa, KalllIn-
11a, TIIaBO0OIHE, yMOpa/3aTpyJHEHa KOHIICHTpAIHs), CBbp3a-
HU CBC Ccr'pajiaTa U pa3HooOpa3eH HaOOop OT MOTEHITHATHH Bb-
TPEILIHY ¥ BHHITHU U3TOYHUIIN HA BBTPEIIHU 3aMbPCUTEIH.

Al-Mudhaf u cpaBt. uzcnensar obmo 800 BbrTpemuu (I -
indoor) u BeHIIHE (O - outdoor) B3ayuIHu podu 3a 78 JIOC
oT oceM rojiemu oduc crpaau B Ixaxpa, Kyseiit. [IpoyuBa-
HETO Ha chOoTHOMIeHUsATa [/O Ha apOMaTHUTE BBIIIEBOJOPOIH
- OenseH, TonyeH, eTrinoenseH u keuiean (BTEX) mokaszsar,
4e 3aMBPCIBAHETO Ha BB3AyXa B IOMEMICHUATA C€ IBIDKH
MPEINMHO Ha BBTPEIIHA U3TOYHUIM U TT0-MaJIKO Ha €MHCH-
WTEe OT TPaHCTIOpTa B rpajackara cpena (19).

[Tono6um mpoyuBanus ca npaBeHu W B EBpona. ®uniana-
CKO ITpOyYBaHe, CBEP3aHO C OIJIAKBAHUS Ha OOMTaTeNuTe Ha
CrpajinTe OT Ka4eCTBOTO HAa BBTPEIIHMS Bb3yX, IPEJOCTABS
nHpopmarnms 3a JIOC ot 176 oduc crpanu 3a mepuona 2001-
2006 r. (22). 3mepBaHusATa HA XUMHYECKUTE 3aMBPCUTEIH,
o0aue, HEe TIOKa3BaT HAJMYUE HA SICHO M3PA3EHU M3TOUHUIIH
Ha 3aMBPCUTEIHN HA BB3AyXa B MOMEUICHUATA U KOHKPETHH
MPUYMHN 32 OIJIAaKBAHMATA, a M3IMOJ3BaHATa MEXaHWYHA U
cMyKaTenHa BeHTWianus 3HauutenHo (p<0.004) namainsisa
KOHIIGHTpAIMATa UM BBB Bb3/lyXa.

Hsaxonmko romemm mpoekta, ¢unaancupann ot EC (TAQ-
AUDIT - EBponeiicku 0JUTEH NPOEKT 3a ONTHUMU3UPAHE Ha
Ka4eCTBOTO Ha BBTPEIIHUS Bb3IyX U KOHCYMAIHsITa Ha €Hep-
rus B opuc crpagu, HOPE - Tlpotokon 3a onTuMm3anus Ha
3apaBeTo 3a eHepruitHo edexruBHm crpagun U AIRMEX -
EBpomnelicku MOHUTOPUHT Ha BBTPEIIHUSA BB3AYX U OLICHKA
Ha ekcrio3unusTa), usmepnaT JIOC U HEOpraHUYHU Ta30BE B
oduc crpaau B pa3iMyHK €BPOICHCKN cTpaHH. [IbpBUST OT
1ax - [AQ-AUDIT, craptupa B kpasd Ha 1992 r. u u3cnensa 56
oduc crpanu B IeBET €BPOICHCKYU AbpkaBu: Xonannus, [a-
Hus, Opannus, benrus, Benukoopurtanus, ['sprus, [IBeii-
uapusi, Gunnanaus, Hopserus, I'epmanusa u I[opryranus
(23). OcHoBHaTa 1€ Ha TO3H MTPOEKT € Ja ce pa3padoTsAT Mpo-
LeypHy U HACOKH 32 OIICHKA HA BEHTHJIAIMATA M KOHTPOJIA Ha
N3TOYHUIINTE HA 3aMBpPCSIBAHE, KOETO Ja MOCIYXKH 3 OITH-
MU3UpPaHE Ha EHEPTUATa, U3II0JI3BaHa B CIPaINTeE, KaTo ChIIle-
BPEMEHHO CE T'apaHTUpa 100pO KaueCTBO Ha Bb3/yXa B IIOMe-
menusta. Jpyrust nogoben npoekt — HOPE, nu3mepsa [AQ
B oducy BbB BenukoOpuTaHus M UMa 3a 1€ J1a ONpeaeiu
JlaJIi eHepruiina e(heKTUBHOCT, KOM(POPT U YIOBJIETBOPEHOCT
Ha OOMTaTeINTE MOraT Aa ObJAaT NOCTHUTHATH €HOBPEMEHHO
(24). Karo ocHoBHM npobiemu Ha oducute B OOSIMHEHOTO
KpaJICTBO €a MOCOYEHU HEJOCTAaTbhbUHATA BEHTUIALMS, BUCO-
KaTa TeMIlepaTypa U BUCOKUTE HUBA HA IPaXOBH YACTHUIIH.

ENVIRONMENT AND HEALTH

purpose of the study was to provide data to be used in
further research into the relationships between VOCs
and various building factors for risk assessment in
public buildings in the US.

Another study, the US EPA BASE (United States
Environmental Protection Agency Building Assessment
Survey Evaluation) (21), was conducted in 100 office and
public commercial buildings in the US over a five-year
period to characterize the impact of building heating,
ventilation and air conditioning systems, as well as
an assessment of occupants® perceptions regarding
comfort and poor indoor air quality. Associations
were found between seven building-related symptoms
(upper and lower respiratory tract, eye and skin, cough,
headache, fatigue/difficulty concentrating) and a
diverse set of potential indoor and outdoor sources of
indoor pollutants.

Al-Mudhaf and co. investigated a total of 800 indoor (I
- indoor) and outdoor (O - outdoor) air samples for 78
VOCs from eight large office buildings in Jahra, Kuwait.
A study of the I/O ratios of the aromatic hydrocarbons
- benzene, toluene, ethylbenzene and xylenes (BTEX)
showed that indoor air pollution is mainly due to indoor
sources and less to emissions from transport in the urban
environment (19).

Similar studies have been done in Europe. A Finnish
study related to building occupant complaints about
indoor air quality and provided information on VOCs
from 176 office buildings for the period 2001-2006 (22).
The measurements of chemical pollutants, however, did
not show the presence of clearly expressed sources of
air pollutants in the premises and specific reasons for
the complaints, and the used mechanical and suction
ventilation significantly (p<0.004) reduced their
concentration in the air.

Several large EU-funded projects (IAQ-AUDIT -
European audit project to optimize indoor air quality and
energy consumption in office buildings; HOPE - Health
Optimisation Protocol for Energy-efficient Buildings;
and AIRMEX - European Indoor AirMonitoring and
Exposure assessment study) measure VOCs and inorganic
gases in office buildings in different European countries.
The first of them - [AQ-AUDIT, started at the end of
1992 and examined 56 office buildings in nine European
countries: The Netherlands, Denmark, France, Belgium,
Great Britain, Greece, Switzerland, Finland, Norway,
Germany and Portugal (23). The main objective of this
project was to develop procedures and guidelines for the
assessment of ventilation and control of pollution sources,
which will serve to optimize the energy used in buildings,
while ensuring good indoor air quality. The other similar
project, HOPE, measured [AQ in UK offices and aimed
to determine whether energy efficiency, comfort and
occupant satisfaction could be achieved simultaneously
(24). Inadequate ventilation, high temperature and
high levels of particulate matter were cited as the main
problems in UK offices.
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EBpomneiickust npoekt AIRMEX, 2003-2008 r., mpaBu oreH-
Ka Ha eKCMO3UIUATA Ha BBITIEBOJIOPOAH, alIKOXOJIHU, apoMart-
HU W KapOOHWJIHM CBhEIUHEHHUsS B 3aTBOPEHH IOMEIICHHS,
BKJIIOYBAIIM O(UCH, yUMIIHMIIA U JETCKUTE rpaguHu B 11
eBporeiicku Tpana (25,26). M3cienBaHeTo Ha IEPCOHAIHATE
EKCTIO3WIINY Ha yYaCTHUIMTE B TOBA IIPOyUYBaHE MOKa3Ba, 4e
B HSKOM CIIydal 3aMbPCSBAHETO Ha BH3/1yXa B JIOMOBETE MM
€ 3HAYUTEIHO T0-BHCOKO OT TOBA B OOIIECTBEHHUTE CTPajH,
B YUWJINIIETO WJIN B JAETCKaTa TpajnHa. 3a HAKOW CheINHE-
Hus (Hamp. OcH3eH U (hOpMasIeX K1) CpeaHaTa i MaKCHMaIl-
HaTa KOHIIEHTPANKs B oMa ca OMJIM MHOTO HaJl 0e30MacHNTe
HuBa, mpenopsyanu ot C30.

Hpyr npoekt Ha EC - FP7 OFFICAIR, BxiItouBa U3MepBaHe
Ha KoHUeHTpauuute Ha JIOC, annexunmy, 03, NO2 u PM2.5,
MOJTy9eHH! OT 5-THEBHO B3eMaHe Ha Mpodu B 2 ce3o0Ha, B 37
,,MOJICPHHU"’, MEXaHIMYHO BEHTUJIMPAaHU O(PUC CTpaan B § €B-
poreiicku ctpanu (27,28). PesyntaTuTe OT TO3H MPOEKT yCTa-
HOBsBAT, Y€ BBTPCINHUTEC KOHUCHTpAUWN Ha BCUYKU 3aMbp-
cUTENH (C M3KIJIIOYEHUE Ha KCHIICHHUTE) Bapupar 3HAYUTEIHO
cropen ce30Ha (Ha anaexuaure u O, ca mo-BUCOKH MPeE3 JIATO-
TO, a Ha OenseHa, TepnienuTe U NO, — npe3 3uMHara).

YCcTaHOBEHH ca M 3HAYMTENHU BapHallM{ Ha KOHLCHTPALMH-
TE UM B OT/CITHUTE NOMEIICHNUS, B 3aBUCHMOCT OT €Taka Ha
crpajara, Ha KOWTO ce HaMHpaT.

M.S. Zuraimi ¥ ChaBT. IPaBSIT CPABHUTEIHO MPOyUYBaHE HA
JIOC B oduc crpanun B CuHTamyp M TEXHHUTE Treorpadcku
CXOZICTBa U pa3nuku ¢ Te3u B EBponelickus cpro3 (EC) (18).
KoHuenTpanuute Ha OEH3€H, TOJIYeH U KCHJICHH Ca 3HA4yu-
TEJIHO MO-BUCOKH B crpagute B Cunramyp. Konnentpanus-
Ta Ha JTUMOHEH e nojo6Ha Ha Ta3u B EU, koeTo mpenmnomnara
CXOJIHA yToTpeda Ha MPOJYKTH 3a OHTa.

Haii-3HaunMuTEe XUMUYHE 3aMBPCUTENN, KBM KOUTO C€ Ha-
COYBa BHUMAHHETO HA yYYCHHUTE, BKIIOUHUTETHO W Ha €KC-
neptute oT C30, ca apoMaTHHUTE BBITICBOJIOPOAN - OCH3EH,
ToyeH, etuinbenseH u kcwieHn (BTEX); momunukimaam
apOMATHH BBIJIEBOJOPOIH; 030H, a30THU OKCHH, CO2 u CO.
HaGmronaBanuTe 31paBHA €PEKTH Ha TE3U CHEIMHCHHS ca
TTIABHO BBPXY JUXaTelHATa CHCTEMa M BBPXY OOMIOTO ChC-
TOSTHUE Ha OOMTATEIMTE Ha IMOMEIICHUATA. Te3H acleKTH ca
pasriieaHy B 3HAYUTENCH OpOil HAYUHH Iy OIUKAIINH, HACO-
KU ¥ CTPaTeruu 3a ynpasieHue Ha [AQ, B TOTUTHYIECKH Jie-
KJIapaliy 1o mpodaema, a ChIIo Taka ¥ OT MHOTO JTbPKaBHU
1 HETIPaBUTEIICTBCHH OPTraHU3AINH, 3aHUMAaBaIld ce C 00-
IIECTBEHOTO 31paBe (29).

B EC HsMa KOHKpEeTHa JUPEKTUBA, OMpPeesIia 3aKOHOAA-
TelIHa paMKa OTHOCHO KayeCTBOTO Ha BB3JyXa B MOMeEIIe-
HUSTA, KAKTO BeUe € HalpaBeHO 3a BHHIIHUS Bb3AYyX. [Ipe3
MOCJIETHUTE TOAMHU HAKOJKO JAbpxaBu oT EBpomna cb3aano-
xa pabOTHU T'PYIHU ChC CCMU(UICH MaHIAT: pa3paboTBaHe
Ha OPUEHTUPOBBUHU CTOMHOCTH 32 KaUE€CTBOTO HA Bb3/1yXa B
3arBopeHH mpocTpancTBa. Ctpanu kato @panmus, [lopty-
ranus, Ounnangus, Ascrpus, benrus, I'epmanus, Hunep-
mauaus, [lonmra u JIutBa mpenarat mpenopbIUTEIHA HOP-
MU 32 U30paHu 3aMBPCUTETHN HA BETPEIICH Bh3AyX. BeIpexn
HapacTBamusi Opol Ha TPeN3aKOHONATEITHU WHUIIMATHBH,
HAaCOKH U JIOKYMEHTH, BCE OIlle HsMa XapMOHHU3UPAH U TJIO-
OaJsieH Moaxo/I.

ENVIRONMENT AND HEALTH

The European AIRMEX project, 2003-2008, assessed
exposure to hydrocarbons, alcohols, aromatics and
carbonyl compounds in indoor environments including
offices, schools and kindergartens in 11 European cities
(25,26). Examination of the personal exposures of the
participants in this study shows that in some cases the
air pollution in their homes is significantly higher than in
public buildings, at school or in kindergarten. For some
compounds (eg, benzene and formaldehyde), the average
and maximum concentrations in the home were well
above the safe levels recommended by the WHO.

Another EU project - FP7 OFFICAIR, involves measuring
the concentrations of VOCs, aldehydes, O,, NO, and
PM2.5 obtained from 5-day sampling, in 2 seasons, in
37 ,,modern‘, mechanically ventilated office buildings in
8 European countries (27, 28). The results of this project
found that indoor concentrations of all pollutants (except
Xylenes) varied significantly by season (aldehydes and O,
were higher in summer, and benzene, terpenes and NO,
were higher in winter).

Significant variations of their concentrations in
individual rooms were also found, depending on the
floor of the building on which they are located.

M.S. Zuraimi et al. performed a comparative study
of VOCs in office buildings in Singapore and their
geographical similarities and differences with those
in the European Union (EU) (18). Concentrations of
benzene, toluene and xylenes are significantly higher in
buildings in Singapore. The concentration of limonene
is similar to that in the EU, suggesting similar use of
household products.

The most significant chemical pollutants to which the
attention of scientists, including experts from WHO, are
directed are aromatic hydrocarbons - benzene, toluene,
ethylbenzene and xylenes (BTEX); polycyclic aromatic
hydrocarbons; ozone, nitrogen oxides, CO, and CO. The
observed health effects of these compounds are mainly
on the respiratory system and on the general health status
of the residents of the premises. These aspects have been
addressedinasignificantnumber of scientific publications,
guidelines and strategies for [AQ management, in policy
statements on the issue, and also by many governmental
and non-governmental organizations dealing with public
health (29).

There is no specific directive in the EU setting out a
legislative framework for indoor air quality, as is already
done for outdoor air. In recent years, several countries
in Europe have created working groups with a specific
mandate: developing indicative values for indoor air
quality. Countries such as France, Portugal, Finland,
Austria, Belgium, Germany, the Netherlands, Poland
and Lithuania proposed recommended limit values
for selected indoor air pollutants. Despite the growing
number of pre-legislative initiatives, guidelines and
documents, there is still no harmonized and global
approach.
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[Tpu nurca Ha KOHKPETHH HALIMOHAIHU HACOKH, 32 JIa Ce Olle-
Hu [AQ B momenieHus Ha OQUCH, YIUITUINA, OOTHUIU, OAaHKH
U JAp., 4ecTa IpaKTHKa € J1a ce W3MO0JI3BAaT I'PaHUYHUTE CTOM-
HOcTH 32 npogecuonanna ekcrnosunus (I'C), makap u Hama-
nenu - 1/10 wim 1/100 ot I'C. Cnopen npenopskure ot C30
TO31 roaxoz e HerpasuiieH (30). 3a oeHKa Ka4ecTBOTO Ha Bb-
TPELIHMS BB3/lyX € HEOOXOIMMO J1a ce pa3padoTsIT KOHKPETHU
TPaHUYHU CTOWHOCTH, KOUTO Ca IO-CTPOTH OT ChOTBETHHUTE
3a npogecnonanHa ekcro3uius. Korato HAMa HallMOHAIHO
3aKOHO/IATEJICTBO 3a olleHKa Ha [AQ, uecTa mpakTHKa € Ja ce
M3IOJI3BAT CTOMHOCTH OT 3aKOHO/IATEJICTBATA Ha JAPYTH €BPO-
HENUCKU JbpPAKABU.

Jlo MmomeHTa B bhirapus mma mpoBEICHU OTrpaHIYEH Opoi
MPOYYBAaHMS 32 KA4eCTBOTO Ha BBH3AyXa B IOMCIICHHATA,
MPEIUMHO B YUMIIUIIA U IETCKU TPAJMHH, KOCTO S TOCTaBS
Ha MIPEIIOCIeTHO MIACTO Cpell eBPOIICHCKUTE CTPAHHU 110 OpOi
myonukyBanu npoyuBanus 3a [AQ (0.3% ot myGnukanuure
B EBpomna 3a 2000-2020 1.) (29). JIumnicata Ha HallMOHATHO 3a-
KOHOJATECJICTBO 3a XUMHUYHUTE 3aMBbPCUTEIIN BbB Bb3/lyXa Ha
3aKPUTO M HA BB3MOYKHOCT 3@ IPOBEX/JaHE Ha KOHTPOJI ca OT
BEPOSITHUTE MPHYMHY 32 H30CTaBaHETO B Ta3W 00JIACT.

LEN

Llen Ha HACTOSIIOTO NMPOYYBAHE € Jla ce HAIlPaBU OLCHKa Ha
KagecTBOTO Ha BB3AyXa B O(HC MOMEIEHU, 000pyIBaHH
ChC CTaHJapTHA O(PUC TEXHHUKA - KOMITIOTPHU, IPHHTEPHU U KO-
MHPHU MaIliHH, 9pe3 KoaudecTBeHo ompenensHe Ha JIOC,
COu CO,.

MATEPUAN W METOAU

1. U3cnedeaHu obekmu

Nscneasannte 00ekTH ca oducw, ¢ ot 30-50 m?, mamupa-
i ce B 30 aAMHUHHUCTPATUBHHU CTpajyl B 27 TOJIEMH I'paja Ha
CTpaHara - TI0 eINH o(¥C BBB BCAKa crpajaa. Tpu oT crpaau-
Te ce Hamupat B Codus, ase — B [ImoBAMB 1 1O enHA B OC-
TaHaJauTe 00JACTHHU TpajoBe: biaroesrpan, byprac, Bapha,
Benuko TvpuoBo, Bunun, Bpaua, ['abposo, {o6puy, Kbp-
Jokanu, Krocrenaun, JloBeu, Monrtana, [1azapmxuk, [1nesen,
Ilepuuk, Pasrpan, Pyce, Cunucrpa, Cnuser, CmonsH, Cra-
pa 3aropa, Tweprosurie, Xackoso, lllymeH, SIm6omn. BposT Ha
paboTHUTEe Mecta B oucuTe, 000pyIBaHU CHC CTaHAAPTHA
oduc TexHUKa, ¢ oT 3 10 5. Bcuuku oOcnenBaHn 00CKTH ca
cHa0/IeH! ¢ KITMMATHIIH.

2. BzemaHe Ha npobu

[Tpobute 3a JIOC BBB BB3AyXa Ha O(hUCHTE ca B3ETH BBPXY
COpOeHTHHM TPBHOMYKH, 3aI'BIHEHN C aKTUBEH BBIJICH C IIO-
MOIITa Ha TEePCOHAJIHN MPOOOB3EMHHU IOMIIM HAa (UPMUTE
“Gilian”, “SKC” u “Compur”. JIeOUTHT Ha IOMITUTE € IPOBE-
psiBaH Ipenu U ciienl BCsiko npodoHadupane. Beekn o0ekT e
u3cieBaH B 3 IHU, Ipe3 OTOIJIUTEIHUS CE30H, B 3 mOCIe0-
BareiHu roguuu ot 2014 no 2016 roguna. [Ipobute ca B3eTH
CTaIlIOHAPHO, BBPXY OIOPOTO Ha CIY>KUTEINsI, B MPOABIKE-
HUE Ha 8 yaca IpU C1eOHUume yCio6ust:
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In the absence of specific national guidelines to assess
IAQ in premises of offices, schools, hospitals, banks,
etc., it is common practice to use occupational exposure
limit values, albeit reduced to 1/10 or 1 /100. According
to WHO recommendations, this approach is incorrect
(30). To assess indoor air quality, it is necessary to
develop specific limit values that are stricter than those
for occupational exposure. When there is no national
legislation for IAQ assessment, it is common practice
to use values from the legislation of other European
countries.

Until today, a limited number of indoor air quality studies
have been conducted in Bulgaria, mainly in schools and
kindergartens, which places it in the penultimate place
among European countries in terms of the number
of published studies on TAQ (0.3% of the publications
in Europe for 2000-2020) (29). The lack of national
legislation on chemical pollutants in indoor air and the
possibility of monitoring are likely reasons for lagging
behind in this area.

AIM

The aim of the present study is to evaluate the air
quality in office premises equipped with standard
office equipment - computers, printers and copiers, by
quantifying VOCs, CO and CO,,.

MATERIAL AND METHODS

1. Researched objects

The studied objects are offices with an area of 30-50 m?,
located in 30 administrative buildings in 27 large cities
of the country - one office in each building. Three of the
buildings are located in Sofia, two in Plovdiv and one
each in the other regional cities: Blagoevgrad, Burgas,
Varna, Veliko Tarnovo, Vidin, Vratsa, Gabrovo, Dobrich,
Kardjali, Kyustendil, Lovech, Montana, Pazardjik,
Pleven, Pernik , Razgrad, Ruse, Silistra, Sliven, Smolyan,
Stara Zagora, Targovishte, Haskovo, Shumen, Yambol.
The number of workplaces in the offices equipped with
standard office equipment is from 3 to 5. All surveyed
sites are equipped with air conditioners.

2. Sampling

The samples for VOCs in the air of the offices were
taken on sorbent tubes filled with activated carbon using
personal sampling pumps of the companies ,,Gilian®,
»SKC*“ and ,,Compur®. The flow rate of the pumps was
checked before and after each sampling. Each site was
investigated on 3 days, during the heating season, in 3
consecutive years from 2014 to 2016. The samples were
taken stationary, on the employee‘s desk, for 8 hours
under the following conditions:
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CopbeHTHa TpbOUYKa C aKTUBEH BBI/IEH OT
KOKOCOBM AepuBaTH

[ByceKuMoHHa:
100 mg/50 mg,

150 + 200 ml/min
72+96 L
0+-5°C

CKkopocT Ha npoboB3emaHe
O6em Ha npobaTa
TpaHcnopT v cbxpaHeHue

MpasHu npobu 1+ 33acepua

3. Memodu 3a aHanu3

JletnuBHTE OPraHUYHU ChEIMHEHHUS - OCH3EH, TOJYEH, CTHII-
6ensen, keunenu (BTEK), rerpaxnoperunen (TETXE), nu-
MOHEH W IHHEH, OT BCsika cCOpOeHTHa TphOWYKa ca eKCTpa-
xupanu ¢ 1 ml cepopsriaepos 3a 15 min. 3a u3BbpLIBaHE HA
Ka4yeCcTBEH M KOJMYECTBEH aHanu3 1 pl oT excTpakra e uH-
KEKTHpaH B Ta30B XpoMarorpad ¢ MacCeleKTHBEH JIETEKTOP
GC-MS “Agilent Tehnologies — 7890 A - GC system, 5975
— MSD, CAIll. AHanu3bT € U3BBPIICH MO0 METOja Ha abco-
JIIOTHATa KaJTuOpOBKa, MPH CIETHUTE YCIOBUS:

Yenosua na xpomamozpagpckus ananu3z:

ENVIRONMENT AND HEALTH

Sorbent tube with activated carbon Two-section: 100

from coconut derivatives mg/50 mg,
Sampling rate 150 + 200 ml/min
Sample volume 72 +96 L
Transport and storage 0+-5°C

Blank samples 1+ 3 per series

3. Methods of analysis

Volatile organic compounds - benzene, toluene,
ethylbenzene, xylenes (BTEX), tetrachlorethylene
(TETCHE), limonene and pinene - were extracted from
each sorbent tube with 1 ml of carbon disulfide for 15
min. For qualitative and quantitative analysis, 1 pl of
the extract was injected into a gas chromatograph with a
mass selective detector GC-MS ,,Agilent Technologies -
7890 A - GC system, 5975 - MSD, USA. The analysis was
performed according to the absolute calibration method,
under the following conditions:

Conditions of Chromatographic Analysis:

FasxpomaTorpadcka KonoHa:

TemnepaTypHa nporpama Ha
Ko/oHaTa:

Hoceuw ras:
NH>KeKTOp:
TpaHcdepHa nuHuA:

MSD pexum: skan.

DB-5MS-30 m; i.d.-0.25mm;
film-0.25 um;

35 °C3a 3 min, 8 °C /min go
200 °C3a 2 min

He: 0.8 ml/min
Split: 30:1; 250 °C
280 °C

300 °C

Gas chromatography
column:

Column temperature
program:

DB-5MS-30 m; i.d.-0.25mm;
film-0.25 pum;

35 °C3a 3 min, 8 °C /min go
200 °C3a 2 min

Carrier gas: He: 0.8 ml/min
Injector: Split: 30:1; 250 °C
Transfer line: 280°C

MSD mode: scan. 300°C

MeTtonsT e orereH 3a 90 L o6em Ha mpobaTa Bb3AyX. AHAIH-
TUYHUTE XapaKTepUCTHKH (TpaHuIa Ha oTkpuBaHe LOD, rpa-
HHUIIa Ha KOJUYecTBeHo onpeaensne LOQ u HeonmpeaeneHoCT
Ha aHanuTnaHuA Metoq URL) ca mpencraBenu B Tabnuna 1.

Ta6n. 1. AHanumu4Hu xapakmepucmuku Ha GC/MSD memoo
3a onpederisiHe Ha emuuU op2aHUYHU CbeOUHEHUS

Ne | AHanur - Ha usmepsaHeTo Ha metopa
Nnoc
LOD LoQ LOD LOQ | URL
(ng/m?) | (ng/em®) | (ng/ | (ng/
m?) m3)
1 beH3eH 0.02 0.03 0.22 0.43 9.6
2 TonyeH 0.04 0.08 0.59 1.18 | 6.5
3 ETunbeHseH 0.04 0.08 0.55 1.09 | 114
4 (o-,m-,p-) 0.04 0.08 0.53 1.05 | 10.9
KCUNEHU
5 TeTpaxno- 0.02 0.04 0.29 0.57 7.8
petuneH
6 MuHeH 0.04 0.11 0.52 1.56 | 10.5
7 | IumoHeH 0.04 0.12 0.59 1.77 5.5
AHanuTuuyeH pobue 98 -102 %

LOD - epaHuya Ha omkpusaHe,

LOQ — gpaHuya Ha KonuyecmeeHo orpederisiHe,

URL - omHocumersHa pa3wupeHa cpedHokeadpamu4Ha
HeonpedeneHocm Ha Mmemoda

The method has been evaluated for a 90 L sample air
volume. Analytical characteristics (limit of detection
LOD, limit of quantification LOQ and analytical method
uncertainty URL) are presented in Table 1.

Table 1. Analytical characteristics of the GC/MSD
method for the determination of volatile organic

compounds
Ne | Analyte - The measurement The method
vocs LOD oa | b | Loq
(ng/m?®) | (ng/cm’) | (ng/m?) | (ng/m?)
1 Benzene 0.02 0.03 0.22 0.43
2 Toluene 0.04 0.08 0.59 1.18
3 Ethylbenzene 0.04 0.08 0.55 1.09
4 (o-,m-,p-) 0.04 0.08 0.53 1.05
xylenes
5 Tetrachlor- 0.02 0.04 0.29 0.57
ethylene
6 Pinen 0.04 0.11 0.52 1.56
7 Limonene 0.04 0.12 0.59 1.77
Recovery 98 -102 %

LOD - limit of detection,
LOQ - limit of quantification,
URL - relative extended method uncertainty
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Onpenensnero Ha koHuentpauuure Ha CO u CO, € u3Bbp-
IIEHO Ype3 aBToMaTH4eH raz-aHanuzarop IAQ-CALC, moxen
7545. V3MepBaHusTa ca MpOBEIEHH B cpeaara Ha pabOTHO-
TO THoMeIeHue, cpenHo no 10 meTH, Ha ClydyaeH MPUHIMNI,
3a nepuon ot 8 yaca. Konuentpauuure na CO, BbB Bb31yXa
ca M3MEPEHU 4pe3 CeH30p, paboTell Ha PUHIIUIIA Ha HEeJIUC-
nepcHa uHppauepsena crnexrpomerpust (NDIR), a koHueH-
Tpanuute Ha CO - OT CEH30p, OCHOBAH Ha €JIEKTPOXHUMHUYCH
npunnun (EICh). [TapameTpure Ha MeToaa ca B3eTH OT cep-
TuduKaTa 3a KaauOprupaHe Ha IPOU3BOIUTEISL:

ENVIRONMENT AND HEALTH

Determination of CO and CO, concentrations was done
using an automatic gas analyzer IAQ-CALC, model
7545. Measurements were carried out in the middle of
the work room, on average 10 times, randomly, over a
period of 8 hours. The concentrations of CO2 in the air
were measured by a sensor operating on the principle
of non-dispersive infrared spectrometry (NDIR),
the concentrations of CO - by a sensor based on the
electrochemical principle (EICh). The method parameters
are taken from the manufacturer‘s calibration certificate:

BewectBo CeH3o- O6xBar LoQ Sa Substance Sensory Scope LoQ S
peH Tun type
Co, NDIR 0-5000 ppm 1 ppm 3 Co, NDIR 0-5000 ppm 1 ppm 3
(0-9615 mg/m3) (1.9 mg/m3) (0-9615 mg/m3) (1.9 mg/m?)
co EICh 0-500 ppm 0.1 ppm 3 co EICh 0-500 ppm 0.1 ppm 3

(0-581) mg/m*  (0.1) mg/m3

(0-581) mg/m®  (0.1) mg/m3

S, - omHocumenHo cmaHdapmHO OMKITOHeHUe

PE3YNTATU U AUCKYCUA

3a NeTIIMBY OPraHUYHU ChEJAMHEHHS BbB Bb3/1yXa Ha O(QHCH-
Te ca B3eTH 0010 90 mpodu. YCrnopemHo ¢ TIX ca U3MEPEHU
u konuenTpanuure Ha CO u CO,. Ha durypa 1 ca npejcra-
BeHM omnpenenenute konnentpauuu Ha JIOC, CO n CO, u
KOHICHTpauuATa, U34UCJIC€HA KaTO CPECAHO apUTMETUYHA OT
TPUTE U3MEPBAHHUS 32 BCEKH 00EKT.

S, - relative standard deviation

RESULTS AND DISCUSSION

A total of 90 samples were taken for volatile organic
compounds in the office air. In parallel, the concentrations
of CO and CO, were measured. Figure 1 presents the
determined concentrations of VOCs, CO and CO, and
the concentration calculated as the arithmetic mean of
the three measurements for each site.
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Fig. 1. Results for VOC, CO and CO, concentrations in
offices equipped with standard office technic
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XuzueHHa ouyeHKa Ha uamMepeHume
nokaszamesu ebe 8b30dyxa Ha oghuc
nomeuwieHuUsIMa

IMopaau nurca Ha HAIMOHATHO 3aKOHOJATEICTBO 32 OIEHKA
Ha KaueCcTBOTO Ha BBTPEILICH BB3AYX B bbarapus, e mpoyue-
HO HAJIMYUETO Ha IMPENOPBUUTETHH TPAHUYHU CTOHHOCTH
(IT'C) B npyru eBponeicku IppkaBi. B HOpMaTHBHUTE J10-
KYMEHTH Ha pa3nudHuTe cTpanu ca BkitoueHu [1I'C 3a pas-
JUYHA XUMUYHN ChETUHEHNS, KAaTO MPENOpbUaHUTE HUBA 32
€/IHM ¥ CHIIH BEIIECTBA BAPHPAT B IHPOK AHAMIA30H.

B tabnuna 2 ca npencraBenu I1I'C 3a JIOC BBB BBTpelIeH
BB3yX B HODMATUBHU JOKYMeHTHU Ha ['epmanus u @panuus
(Te UMaT HaH-IIBJIHO MOKPUTHE C HAONIOJABAHUTE OT HAC 3a-
MBPCUTEIH B U3cienBanute oprcu) u Hacokure Ha C30.

Ta6n. 2. [penopbyumernHu 2paHu4YHU cmoUHOCMU Ha HsIKou
3amMbpcumenu Ha ebmpeweH 8b30yx 8 [epmaHus,

ENVIRONMENT AND HEALTH

Hygienic assessment of the measured
indicators in the air of the office premises

Due to the lack of national legislation for the assessment
of indoor air quality in Bulgaria, the presence of
recommended limit values (RLVs) in other European
countries has been studied. In the regulatory documents
of different countries, RLVs are specified for various
chemical compounds, and the recommended levels for
the same substances vary widely.

Table 2 presents the RLVs for VOCs in indoor air in
regulatory documents of Germany and France (as they
have the most complete coverage of the pollutants
observed by us in the surveyed offices) and the WHO
guidelines.

Table 2. Recommended limit values of some airborne
pollutants in Germany, France and WHO,

®paHyus u C30, ug/m? ug/m?
BewectBo FTepmanusa | Ffepmanua | ®PpaHumua | C30 Substance Germany | Germany | France | WHO
RW I* RW 112 RWI? RW II 2

BeH3eH - - 30 (24 h) Benzene - - 30 (24 h)

TonyeH 10 10LP 10

Etun6eHseH 300 3000 - - Toluene 300 3000 - -

o/m/p-Kcunenu 200 2000 1500 LP - Ethylbenzene 200 2000 1500 LP -

TETXE 100 800 - - o/m/p-Xylenes 100 800 - -

o-MuHeH 100 1000 250LP | 250LP TETCHE 100 1000 250 LP | 250LP

o-J/InmoHeH 200 2000 - - a-Pinene 200 2000 - -

a-Limonene 1000 10000 - - o-Limonene 1000 10000 - -
"RW|I - [paHuua Ha 6e3ornacHocm: fpu KOHUeHmpayus Ha " RW | - Safety limit: at a concentration of the pollutant in the

3amMbpcumerisi 88 8b30yxa Ha rnomeuwjeHusima rnoo
L[penopvyumenHa cmouHocm RW I“ He cbuwecmesysa
puck om 8pedHo 8b30elicmeue 8bPXY HO8EWKOMO
30pase. pesuwiasaHemo e HexxenamesnHo u e
uHOuKayus 3a npednpuemMaHe Ha Kopuaupawu MepKu.

2RW Il -  [paHuya Ha ornacHocm: rpu KOHUeHmpauyusi Ha

3amMbpcumerisi 8b8 8b30yxa Ha rnomeuw,eHusima Had
LpenopwvyumenHa cmotHocm RW 2“ uma puck om
8pedHO 8b30delicmaue 8bPXy YO8eUWKOMO 30pase

npu npodw/mkumeriHa ekcriosuyus. Heobxodumo e
83emMaHe Ha MepKU 110 omcmpaHsigaHe Ha rnpu4yuHama

3a pucbCMeUemo Ha XUMUYHUS 3aMbpcumer.
lNpenopvyumenHo e docmbmbm 0o nomeweHuUssima 0a ce
ozpaHu4u 6e3 npodnbrmkuMerneH npecmou 8 msix.

LP- [wbnbe nepuod Ha ekcrio3uyusi

Wztrounnmn Ha BTEK (6eH3eH, TonyeH, eTHIOCH3CH, KCHIIe-
uu), kakto 1 Ha TETXE (teTpaxiopernien) u Ipyru XJaop-
CBABPKAIIN BBIJIICBOJAOPONH BHEB BB3AyXa Ha oduc mmome-
IICHHTA, MOTaT Ja ObJaT JICTIUIa, TIOAOBH HACTHIIKHU, OOH,
MTOYUCTBAIIYN areHTH, JAaKOBH MOKPUTHUS U MacTmia (31).

B HacTosA10TO pOyUYBaHE HaW-pa3pOCTPAHEHUTE apoMart-
HU BBITICBOAOPOIH B OQHCUTE Ca TONYEH, CJICIBAH OT O-KCH-
JeH, eTmwi0eH3eH u OenseH (tabnuna 3). KoHmnerTpanuure
uM Bapupart B rpanunute ot < 0.2 pg/m? (LOD) 10 HAKOIKO
necetku pg/m®. OTKPHBAT Ce PA3INYHU CHOTHOIICHUS BHB
BB3/IyXa Ha TIOYTH BCUYKH U3CIICIBAHN BBTPEITHHU CPE/IH.

indoor air below the ,Recommended value RW [*
there is no risk of adverse effects on human health.
Exceeding is undesirable and is an indication to take
corrective measures.

2 RW Il - Danger limit: at a concentration of the pollutant in
the indoor air above the ,Recommended value RW
II“ there is a risk of adverse effects on human health
with prolonged exposure. It is necessary to take
measures to eliminate the cause of the presence
of the chemical pollutant. It is recommended
that access to the premises be restricted without
prolonged stay in them.

LP - Long period of exposure

Sources of BTEX (benzene, toluene, ethylbenzenen,
xylenes), as well as TETHE (tetrachlorethylene) and other
chlorinated hydrocarbons in the air of office premises,
can be adhesives, floor coverings, paints, cleaning
agents, varnishes and inks (31).

In the present study, the most common aromatic
hydrocarbons in offices were toluene, followed by
o-xylene, ethylbenzene, and benzene (Table 3). Their
concentrations vary from < 0.2 pg/m*® (LOD) to several
tens of ug/m?®. Different ratios are found in the air of
almost all indoor environments studied.
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Ot naOmonaBanute BTEK, OeH3ensr mpenctaBisiBa 0Co-
OeH MHTEepec Mopajad M3BECTHUTE MY KaHIIEPOT€HHH CBOM-
ctBa. Konnenrpanunre my Bapupar ot < LOD no 14.9 pg/
m?. Haii-Bucokara kouuentpanus (14.9 + 1.4) ug/m? e ycra-
HoBeHa B o¢uc 21, kato npesumana 1.5 et [II'C Ha C30 n
®pannus. B ome eqia oduc (oduc 5) e onpeaeneHo mo-BUCO-
KO ChIbpKanue Ha 6enseH - (11.2 9 + 1.4) pg/m?, te. 1.1 meTH
HaJl T€31 HOPMH.

Haii-Bucoxara nsmepena xonnenrpamnus ot bTEK e Ha xcu-
nenute — () = 620.4 = 70.8) ug/m3, ciieBaHu OT ETHIOCH3CHA
(169.3 £ 18.4) ug/m* u tonyena (126.2 + 8.2) ng/m?. Cymap-
HUTE KOHIICHTPAIIMHM Ha KCHJICH B IOYTH BCHYKH OQUCH ca
no-sucoku ot RW I croitHoctute Ha ['epmaHus, a B €HO OT
nomemeHusaTa (o¢. 21) nocrurar go 6 et RW 1. Konrnen-
TpaIuTe Ha eTHIOCH3EH U TOJIYeH BBB BCHUKHU O(HCH OCTa-
Bat mox I1I'C.

O6m10 B 10 ot mpobute konuenrpanuara Ha TETXE e no-su-
coka ot RW I (100 pg/m?®). Haii-BUCOKH KOHIICHTPALMH HA
TETXE ca n3mepenu B Tpu nomemieHus (opucu 6, 21 u 24
- 186.0, 187.6 u 188.3 pg/m’, cbOTBETHO), KATO MPEBUILABAT
OKOJIO 2 IBTU NpenoppunTesHuTe HopMu RW I, HO HUTO eHa
OT TSAX HE IpeBUIIaBa Te3n Ha PpaHIUSA WIN HACOKHUTE HA
C30.

TeprieHUTe JTUMOHEH W MUHEH C€ M3MOJ3BaT KaTo apoMaru-
3UpAIH areHTU B MOBEYETO [MOUUCTBAILM MperapaTy U 0CBe-
JKUTENH 32 BB3yX U HATMYHETO UM BB Bb3/IyXa HA 3aKPUTO
3aBHCH Hali-Beue OT YECTOTATa Ha IOYMUCTBAHE HA TOMEIIICHH-
ata. Haii-BucokaTa KOHIICHTpaIus Ha TuMoHeH (197.7 £ 23.2)
pg/m? e onpenenena B oduc 18, a wa muen (198.0 = 27.2) pg/
m?, B oduc 21, 1 3a ABETE BEMECTBA TE ca MO-HUCKH 0T RW [
Ha ['epmanus.

Onenkara na croiinocture Ha CO u CO, e TpyaHa, Thi KaTo
B pasnuyHuTe AbpxkaBu [1['C ca majgeHun Karo MakCHMallHA
WJIM CPEHA KOHIICHTPAIIUS 32 Pa3IMYHU MIEPUOIH OT BpEMe.
B Tabmwma 3 ca npencrasenn [1I'C Ha CO u CO2 Ha 6 eBpo-
rieficku ctpanu 1 HacokuTe Ha C30 (7).

Ta6n. 3. [penopvyumernHu epaHuyHU cmotiHocmu (MC) Ha
CO u CO, eve ebmpewieH 8b30yx Ha 6 eeporelcKu

ENVIRONMENT AND HEALTH

Of the BTEX observed, benzene is of particular
interest due to its known carcinogenic properties. Its
concentrations vary from < LOD to 14.9 pg/m®. The
highest concentration (14.9 + 1.4) pg/m*® was found in
office 21, exceeding 1.5 times the WHO and France‘s
recommended limit values. In one more office (office 5)
a higher benzene content was determined - (11.2 9 + 1.4)
pg/m?, i.e. 1.1 times above these values.

The highest concentration of BTEX were found
for xylenes (Y= 6204 £ 70.8) ug/m’, followed by
ethylbenzene (169.3 + 18.4) pg/m® and toluene (126.2
+ 8 ,2) pg/m’. Total xylene concentrations in almost all
offices were higher than the RW I values in Germany,
reaching up to 6 times the RW I in one room (office 21).
Ethylbenzene and toluene concentrations in all offices
remain below recommended limit values.

In total, in 10 of the samples, the TETCHE concentration
was higher than RW I (100 pg/m?®). The highest
concentrations of TETCHE were determined in three
premises (offices 6, 21 and 24 - 186.0, 187.6 and 188.3
pug/m?, respectively), exceeding about 2 times the
recommended RW I norms, but none of them exceeded
these of France or WHO guidelines.

The terpenes limonene and pinene are used as flavoring
agents in most cleaners and air fresheners, and their
presence in indoor air depends mostly on the frequency of
indoor cleaning. The highest concentration of limonene
(197.7 + 23.2) pg/m? was found in office 18, and of pinene
(198.0 + 27.2) pg/m?, in office 21, for both substances they
are lower than the RW I of Germany.

Estimating of the CO and CO, levels is difficult, because
in different countries the recommended limit values
are given as maximum oOr average concentration over
different time periods. The recommended limit values
for CO and CO, of 6 European countries and the WHO
guidelines are presented in Table 3 (7).

Table 3. Recommended limit values (RLVs) of CO and
CO, in indoor air in 6 European countries and by

Obpxasu u Ha C30 the WHO
BewecTtso / Hacoku Ha dunnangua / Nutea / Hopeerua / | Noptyranua/ PymbHua / CnoseHus /
Substance C30 /WHO Finland Lithuania Norway Portugal Portugal Slovenia
guidelines RLVs RLV RLVs RLVs RLVs RLVs
(mg/m?)
co, _ 1200 _ 1000 1000 B 1670
(ppm) (mg/m3) 2182 1818 1818 3036

* MakcumariHa OHesHa;
** cpedHa 3a 8 yaca;
*** cpedHa 3a 30 muHymu

W3mepennte konneHnTparuu Ha CO B oOcieaBanuTe oducu
Bapupar ot 0.3 mg/m? (o¢. 24) no 2.0 mg/m? (0. 4, 19 u 22),
KaTo He HaJBWINABaT HUTO €IHO OT JOIMYCTUMHUTE HUBA. Bb-
TIICPOIHUSIT OKCHJ € TIOBCEMECTEH 3aMBPCUTEN Ha BB3AyXa
W ce OTHENS IPU HEITbIHO M3TapstHe Ha Pa3iIuvYHH TOpPHUBA U
6nomacu. Haif-Ba)XHUTE M3TOYHUIIM Ha BBIVIEPOACH OKCH[

* maximum daily;
**average over 8 hours;
*** average over 30 minutes

The measured CO concentrations in the surveyed offices
ranged from 0.3 mg/m? (office 24) to 2.0 mg/m® (offices
4, 19 and 22), not exceeding any of the permissible
levels. Carbon monoxide is a ubiquitous air pollutant
and is released during the incomplete combustion of
various fuels and biomasses. The most important sources
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BBB Bb3lyXa Ha 3aKpUTO Ca EMUCUUTC OT ,Zle(l)eKTHl/l, HeTpa-
BHUJIHO MOHTHUPAHH, JIOIIO MOAABPKAHU YPEAU 3a OTOIJICHUEC
1 BCHTUWJIAW A, KAKTO U TIOTIOHOIMYIICHETO B MIOMCIICHUATA.

BbriiepogHUAT IMOKCH € €IMH OT KOMIOHEHTHUTE Ha 3¢MHATa
atMocgepa. Toil ChIO € ¥ OCHOBEH MPOAYKT HA YOBEIIKHS
meTabonmu3bM. Konnentpanusara na CO, Ha 3aKpUTO 3aBUCH
[JIABHO OT OpOsi HA OOUTATENHUTE HA TIOMEIEHUSITA, OT TAXHA-
Ta aKTUBHOCT U OT CKOPOCTTA Ha NOJJaBaHC Ha BHHIIICH BbH3-
JyX. CaMo HSIKOJIKO €BPOMEHCKH IbpKaBU UMAT ONPECICHH
rpanuunu HuBa 3a CO, u Te ce jBWXKaT B qnana3on ot 1000
10 1670 ppm (1818 - 3036 mg/m?).

B mamero npoyuBane B 4 ot mpobure (oducu 1, 4, 12 u 21)
xoHuenTpanuute Ha CO, ca no-sucoku ot 1818 mg/m’ u mpe-
umasat I1I'C na Hopserus u [lopTyranus, a B 1Be OT TsX
(opucu 12 u 21) ca mag 2182 mg/m® u npesumiasat u [1I'C Ha
Ounnangus. Crnopen A. Gupta U chaBT. KOHIIEHTpaLMsITa Ha
CO, e cBbp3ana ¢ HUBATA HA HATPYIIBAHE HA OPTAHUYHU 3a-
MBPCHUTEINIH BBB Bb3/1yXa U € OOIIONPHETHST HHACKC 3a eek-
THBHOCTTA Ha BEHTHUJIALMATA B IOMeUIeHusTa (5).

Ha ¢urypa 2 ca npeactaBeHn CpeHUTE CTOMHOCTH Ha KOH-
uentpanuute Ha CO, u JIOC, a na ¢urypa 3 - cpennute
koHueHTpauun Ha CO, W JIMMOHEH U ITMHEH BbB Bb3JyXa Ha
oducure.

ENVIRONMENT AND HEALTH

of carbon monoxide in indoor air are emissions from
defective, improperly installed, poorly maintained heating
and ventilation equipment, and indoor smoking.

Carbon dioxide is one of the components of the Earth‘s
atmosphere. It is also a major product of human
metabolism. The concentration of CO, indoors depends
mainly on the number of occupants in the premises, their
activity and the rate of supply of outside air. Only a few
European countries have set limit levels for CO, and they
range from 1000 to 1670 ppm (1818 - 3036 mg/m?).

In our study, in four of the samples (offices 1, 4, 12 and
21) CO, concentrations were higher than 1818 mg/m’
and exceeded the RLVs of Norway and Portugal, and
in two of them (offices 12 and 21) are over 2182 mg/m?
and exceed the RLV of Finland. According to A. Gupta
et al. the concentration of CO, is related to the levels of
accumulation of organic pollutants in the air and is the
generally accepted index of the effectiveness of ventilation
in rooms (5).

Figure 2 presents the average values of CO, and
VOC concentrations, and Figure 3 shows the average
concentrations of CO, and limonene and pinene in the air
of the offices.
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Que. 2. CpedHu cmoliHocmu Ha KoHueHmpauuume Ha CO,
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[Tpu numncata Ha ApyTU U3TOUHKIM Ha emucuu Ha CO, mo-Bu-
COKHMTE My HUBA B 0(HCUTE MOXKE Jla Ce JbJIKAT Ha HeloCTa-
ThUHA BEHTUJIALIUS, KAKTO ¥ Ha [O-ToJIeMHsI OpOii CIIyKUTeNn
B Te3u nomeuienus (oducu 1, 6 u 21). Brrpeku ye He ce Ha-
OmonaBa npska kopenanus Mexay konuentpanuure Ha CO,
n JIOC, noBuIlIeHHETO HAa KOHLEHTPALIMUTE HAa OpPraHUYHU
3aMBPCHTENH BbB Bb3/lyXa CE aCOLMUPA CHIIO C HeJ00pa BeH-
TUJIALNUs, KAKTO M C BTOPUYHO 3aMbpCsiBaHE OT HER0Opo 1o-
YUCTBaHE HAa IOBLPXHOCTUTE B oMenienusita (Purypa 2 u 3).

[lo-Bucokure koHueHtpauuu Ha JIOC u no-cnenuaisHo Ha
BTEK B odwucu 4, 6, 7, 20, 21 u 26 BeposATHO € TIOBIUSHO OT
3aMBpPCSIBAHETO Ha I'pajcKaTa Cpeaa, Thil KaTo ce HaMHupaT
B Crpajiu, pa3MoJIoKEeHN B IIeHThpa Ha rpanosere (Pasrparn,
Krocrenaui, Ilepunk, Codust n SImOoi), 10 HaToBapeHH
KkpbcToBuna. OcBeH ToBa, oducu 6 u 21 ce Hamupar u B He-
MoCpeicTBEeHa OJIN30CT 10 OTKPUTH IAPKUHTH.

CpaeHeHue Ha ycmaHogeHume cpeoHu
KoHyeHmpauyuu Ha JIOC c dpyau eeponelcKku
npoy4eaHust

3a ;1a ce CpaBHSAT MOMyUYCHNUTE OT HAC TAHHU C JAHHUTE 34 3a-
MBPCUTEIUTE Ha Bb3/yXa B OQUCUTE OT JPYTH eBPOINEHCKH
AbpKaBU, KOHLUCHTPAUUUTE Ha Ha6ﬂ}0[laBaHI/lTe XUMHWYHHU
AreHTH Ca W3YKCJIEHU KaTO CPEJHO apUTMETHYHHU OT TPHUTE
M3CIeBaHMs 3a BCEKH O0CKT. PesynraTute ca 0000MICHH,
00pabOTeHN CTATUCTUYCCKH U IIPECTABECHU B Tabiuma 4.

Tab6n. 4. CpedHu koHUeHmpauyuu Ha J10C (ug/m®), CO (mg/
m3) u CO, (mg/m°) & ogbucu cbc cmaHOapmMHo oguc

ENVIRONMENT AND HEALTH

Inthe absence of other sources of CO, emissions, its higher
levels in offices may be due to insufficient ventilation, as
well as the higher number of employees in these premises
(offices 1, 6 and 21). Although no direct correlation
was observed between CO, and VOC concentrations,
increased concentrations of organic pollutants in the air
were also associated with poor ventilation, as well as
secondary contamination from poor cleaning of indoor
surfaces (Figure 2 and 3).

The higher concentrations of VOCs and especially
of BTEX in offices 4, 6, 7, 20, 21 and 26 are probably
influenced by the pollution of the urban environment,
because they are located in buildings in the center of
cities (Razgrad, Kyustendil, Pernik, Sofia and Yambol),
next to busy intersections. In addition, offices 6 and 21
are in close proximity to open parking lots.

Comparison of the established average
concentrations of VOCs with other
European studies

In order to compare our data with office air pollutant
data from other European countries, the concentrations
of the observed chemical agents were calculated as the
arithmetic mean of the three studies for each site. The
results are summarized, statistically processed and
presented in table 4.

Table 4. Average concentrations of VOCs (ug/m®),
CO (mg/m?) and CQO, (mg/m?) from offices with

obopydeaHe standard office equipment
BewecTBo a Substance S £

z a £ 5 b & 5 c x

ox |S& a |= [ |[= axl2 |2 |2 |58 |2
BeHseH 67 17 [ 1.3 ] 1.4 [ 03 | 52 Benzene 67 | 1.7 | 1.3 | 1.4 | 03 | 5.2
TonyeH 85 | 282 | 125|273 | 75 | 671 Toluene 85 | 282 | 125 | 273 | 75 | 671
EB 74 | 577 292 ] 529 [ 10.0 | 126.9 Ethylbenzene | 74 | 57.7 | 29.2 | 52.9 | 10.0 | 126.9
m/p-Kcuneuun 60 254 | 18.7 | 21.3 4.0 80.3 m/p-Xylenes 60 254 | 187 | 223 | 4.0 | 80.3
o-Kcuneu 80 | 287 | 139 | 297 | 54 | 579 o-Xylene 80 | 287 | 139 [ 297 | 54 | 579
3 Keunenm 72 | 128.4| 81.2 | 106.1 | 34.8 | 413.1 S Xylenes 72 (1284 812 [ 1061 [ 328 [ 4131
TETXE 56 | 415 1270 | 361 | 06 1231 TETCHE 56 | 415 | 270 | 36.1 | 0.6 | 123.1
a-MuHeH 67 [ 222 187 ] 158 | 20 | 716 a-Pinene 67 | 222 | 187 | 158 | 2.0 | 716
a-/lumoHeH 44 | 129 | 161 | 58 | 0.6 | 663 a-Limonene | 44 | 129 [ 161 | 58 | 0.6 | 663
€O, (mg/m?) 100 | 954 | 355 | 790 | 331 | 1810 co, (mg/m*) | 100 | 954 | 355 | 790 | 331 | 1810
CO (mg/m?) 100 { 10 | 02 | 09 | 05 | 1.8 co(mg/m’) | 100 | 10 [ 02 | 09 | 05 | 18

Omkp. % - yecmoma Ha omkpusaHe 8 npobume 8
npoueHmu;

Ccp. - cpedHa apummemuyHa cmoUuHoCm;

SD - cpedHo cmaHdapmHO OMKITOHEHUe;

M - MeduaHa;

Min - MuHUMarsnHa KoHUeHmpauus;

Max - MakcumarnHa KOHUeHmpauyusi.

Detect % - frequency of detection in the samples in
percent;

Mean - arithmetic mean value;

SD - mean standard deviation;

Median;

Min - minimum concentration;

Max - maximum concentration.
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Ot tabnuia 4 ce BUXK/1a, 4e Hai-pa3npocTpaHeHUTE apomMar-
HY BBIJIEBOJOPOAH B OHCHUTE ca: TOJyeH, C YeCTOTa Ha OT-
KpuBaHe B mpobute 85%, cinenBaH oT o-kcuiieH - 80%, eTui-
Oen3eH - 74% u O6en3zeH - 67%. KoHlleHTpauuuTe UM BapupaT
B UpokH rpaHuiy: oT < LOD 10 HAKOJKO JeCeTKH pg/m?.

Haii-pasnpocTpaHeHOTO CheJMHEHNE BBB Bb3/yXa Ha 3aKpH-
TO — TOJIYeHBT, HE TI0Ka3Ba 3HAYMTEIHHU PA3IHUKHU C U3Mepe-
nute B EBpona. CpenHata My KOHIGHTpauusi B TOBa IpO-
yuBaHe ¢ 28.2 pg/m’. 3a cpaBHeHHe, cpeJHATA CTOMHOCT Ha
KOHILIEHTPAIMsTA Ha TOIYCH, U3MEPEHA B €BPOIIEHCKOTO MPO-
yuane EXPOLIS (32), e 35.5 ug/m* u Bapupa ot 20 ug/m’
(B Xenmsunkn) 1o 74 pg/m3 (8 Ipara); B mpoexra OFFICAIR
(27,28) 11 € 6.1 ng/m* u e B rpanuuute ot < LOD 1o 62 pg/
m? 3a OTICITHHUTE IbPIKABH.

Konnentpauusara na TETXE cbiio e nmo-Bucoka oT Ta3u B
EC. Toii ce cpemia B moBede OT MOJIOBUHATA OT U3CJICBAHU-
te npodu (56%). Cpeanara croitHocT 3a crpaHara e 41.5 pg/
m? u Bapupa ot < 0.6 pg/m* (LOD) mo 123.1 pg/m’. B EC
(OFFICAIR), cpennara konrentparus Ha TETXE e 8.2 pg/
m? u e B rpanunure ot <LOD no 288 ug/m? (27).

CpenHata KOHLEHTpauus Ha OeHseH e 1.7 pg/m?, Bapupa ot
0,3 pg/m? mo 5.2 pg/m® u He MOKa3Ba 3HAUUTEITHH PA3JIUKH
¢ npoyuBanusita OFFICAIR (27) u AIRMEX (25), B xkouro
CpenHUTEe My KOHLeHTpauuu ca 1.8 pg/m?® u 5.5 pg/m3, cb-
OTBETHO, W C€ ABMXKAT B Auana3oH ot 0,3 pg/m? (8 Jla#nuur
u Xen3uHkH), 10 33 pg/m? (B8 Atuna, Karanus, Hukosus u
CounyHh).

CpaBHEHUATA Ha KOHIICHTPAILIMATE HA NMHEHA M JIMMOHEHA,
KOUTO MMaT NPEJUMHO BBTPEIIHH M3TOYHUIIH, HE TIOKa3BaT
3HAUMTENIHHU Pa3IuKu. JIMMOHEHBT ce oTKpuBa B 44% OT mpo-
OuTe M KOHIIEHTpammsTa My Bapupa ot < 0.6 pg/m? (LOD) mo
66.3 pg/m3. Cpennara My croHOCT € 12.9 ug/m? u e cpusme-
puma ¢ m3meperure B OFFICAIR -19 pg/m? (cpenna) u 81 pg/
m? (MakcuMasHa KoHreHTparus) (28). [TMHeHsT ce OTKpHUBa
B 67% OT u3ciieBaHNTE OPUCH B KOHIIEHTpanuu oT < 2.0 pg/
m? (LOD) mo 66.3 pg/m? u cpenna croitaoct 22.2 pg/m’; B
OFFICAIR - nmamazon ot < LOD g0 68 ug/m?, 6.3 pg/m?
cpeaHa CTOMHOCT.

Konuentpauusra na CO, Ha 3aKpUTO OOMKHOBEHO € II0J
1818 mg/m?, Ho mMoxe ma mocturHe a0 4454 mg/m? (33). B
HabmomaBanuTe oducu Ts1 ¢ ot 331 mg/m* no 1810 mg/m?.
Cpennoto uuBo Ha CO, 3a Bcuuku obektH € 954 mg/m’, To
€ Mo-BUCOKO oT cpennoTo 3a Eppona (IAQ-AUDIT), kpaeTo
pbrpemnuTe HuBa Ha CO, B oduc crpaau Bapupar ot 516 mg/
m?® (Benmuko6puranus) 10 778 mg/m? (Opannus) (23).

Konnentpanuure Ha CO B ToBa IpOyuYBaHe ca B AMAla30Ha
0.5 - 1.8 mg/m?, a cpeHaTa KOHLIEHTPALIMS 32 BCHUKU O(ucH
e 1.0 mg/m’. He ce HabiroqaBaT 3HAYUMH PA3JIHKH C U3Me-
penure croiinoctn Ha CO B EBpona (IAQ-AUDIT), kpaero
cpeiHaTa My KOHLEHTpauus e moj 1.2 mg/m® u ce ABHXKH
or 0.6 mg/m* (Hunmepnanaus) o 2.2 mg/m® (Opanumus)
(23).
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Table 4 shows that the most common aromatic
hydrocarbons in offices are: toluene, with a frequency
of detection in samples of 85%, followed by o-xylene
- 80%, ethylbenzene - 74% and benzene - 67%. Their
concentrations vary widely: from < LOD to several tens
of pg/m?.

The most widespread compound in indoor air, toluene,
does not show significant differences with those
measured in Europe. Its average concentration in this
study was 28.2 pug/m?. In comparison, the mean value
of the toluene concentration measured in the European
study EXPOLIS (32) was 35.5 pg/m’®, and varied from
20 pg/m? (in Helsinki) to 74 pg/m® (in Prague); in the
OFFICAIR project (27,28) it is 6.1 pg/m® and ranges
from < LOD to 62 ng/m3 for individual countries.

The TETHE concentration is also higher than in the
EU. It occurs in more than half of the samples examined
(56%). The average value for the country is 41.5 pug/m’
and ranges from < 0.6 pg/m* (LOD) to 123.1 pg/m?. In
the EU (OFFICAIR), the mean concentration of TETHE
is 8.2 pg/m?® and ranges from <LOD to 288 pg/m? (27)

The average concentration of benzene is 1.7 pg/m3,
ranging from 0.3 pg/m?® to 5.2 pg/m’ and does not show
significant differences with the OFFICAIR (27) and
AIRMEX (25) studies, in which its mean concentration
is 1.8 pg/m? and 5.5 pg/m?, respectively, and range from
0.3 pg/m?® (in Leipzig and Helsinki) to 33 pg/m?® (in
Athens, Catania, Nicosia and Thessaloniki).

Comparisons of pinene and limonene concentrations,
which have mostly internal sources, show no significant
differences. Limonene was detected in 44% of the
samples and its concentration ranged from < 0.6 pg/m?
(LOD) to 66.3 ug/m?. Its average value is 12.9 pg/m? and
is comparable to those measured in OFFICAIR -19 pg/
m?® (average) and 81 pg/m’ (maximum concentration)
(28). Pinene was found in 67 % of the offices examined
in concentrations from < 2.0 pg/m* (LOD) to 66.3 pg/
m? and an average value of 22.2 pg/m?; in OFFICAIR -
range from < LOD to 68 pg/m?, 6.3 ug/m?* mean value.

Indoor CO, concentration is usually below 1818 mg/m3,
but can reach up to 4454 mg/m? (33). In the monitored
offices, it is from 331 mg/m? to 1810 mg/m?>. The average
CO, level for all sites is 954 mg/m?, this is higher than
the European average (IAQ-AUDIT) where indoor CO,
levels in office buildings range from 516 mg/m?® (UK) to
778 mg/m? (France) (23).

CO concentrations in this study ranged from 0.5 - 1.8
mg/m’, and the average concentration for all offices was
1.0 mg/m?®. No significant differences were observed
with the measured CO values in Europe (IAQ-AUDIT),
where its average concentration was below 1.2 mg/m’
and ranged from 0.6 mg/m? (the Netherlands) to 2.2 mg/
m?* (France) (23).
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OKOINHA CPE[JA M 3[PABE

3AKINIOYEHUE

HampaBena e orjeHka Ha Ka4ecTBOTO Ha Bb3ayxa B 30 oduc
nomerneHusi, B 27 rpajga Ha bbarapus, uype3 u3ciieBaHe Ha
KOHIICHTPAIIUNUTE Ha JICTIMBUTEC OPTaHUYHU CHEIUHCHHS -
BTEK, TerpaxsioperuieH, JUMOHEH U MUHEH U HEOpraHuy-
uute razose - CO u CO,, mpe3 OTOIINTENHUS CE30H Ha 3 110~
cienoBaTeHu roguHu. [lomydeHuTe pe3ynraTtu ca CpaBHEHH
C ApYTH eBPONEHCKH Mpoy4uBaHus u ¢ HacokuTe HAa C30 u
MPEOPBYNTEIIHA TPAaHUYHNU CTOHHOCTH B HSKOHM €BPOIICH-
CkM cTpanu. Ycranosenute Husa Ha JIOC, CO u CO, Bapu-
paT B IIMPOKH TPAHUIN KAKTO MKy ODUCUTE B pa3IUIHU-
T€ TpajoBe, TaKa M B PAMKUTE Ha eAWH oduc. Paznukure B
KOHIICHTPAIIMATE MOTAaT 3 OBJAT CBBP3AHH C U3IOI3BAHETO
Ha pa3audHU KJIUMATHIH, Opost Ha 0UC TEXHUKATA (KOMITIO-
TpU, TPUHTEPH, HOTOKONUPHHU MAIIWHH), OPOS Ha CIyXKH-
TEeTUTE B OQHUCHTE, PA3TUIHUTE MaTepHaTH, H3MOI3BAHU B
003aBek/1aHeTO Ha OPHCUTE U HE HA ITOCIEIHO MACTO - ITO3H-
[IHOHUPAHETO UM B IpajcKara cpena.

Hanpasenara onenka Ha [AQ moka3Ba, ue: Hail-pasmpoc-
TpaHEHUTE apOMaTHU BBITIEBOJOPOIU B OPUCHTE ca TOJyEH,
ClIe/IBaH OT O-KCUJICH, eTHIIOeH3eH 1 OeH3eH. KoHneHnTpanu-
UTe Ha KCHWJIEH, TeTpaxnopeTuieH, 6ensen u CO, B HAKOJIKO
oduca npesumanar [II'C Ha HsSKOM €BPONEUCKH ABPIKABH
u/unn Hacokute Ha C30. YcepenHEHUTE KOHIICHTpAIUU 32
CTpaHaTa OT MPOBEJICHOTO M3CJIeABaHe Ha OCH3EH, TOIYEH U
CO He nOKa3BaT 3HAYMMH PA3JIUKH C ONPECICHNUTE B IPYTH
€BPOIEHCKHU CTPaHU, JOKaTO KOHLEHTPALIUUTE Ha O-KCUJIEH,
TeTpaxjiopeTuieH, eTuioensen u CO, ca 3HAYUTENHO MO-BH-
COKH.

Bucoxute HuBa Ha JIOC BBB BBTpEIIHUS BB3AyX MOTaT JIa
MOBITHSISIT 3HAUMUTETHO 3[[paBETO Ha XopaTa, paboTemu B
oducute. OT Ipyra cTpaHa, BBIICPOTHUAT OKCHI U BBIJIC-
POIHUAT AUOKCHI UMAT CBOMCTBOTO J]a YCUIIBAT TOKCHIHOTO
nercteue Ha JIOC. PenoBHO mpoBeTpsiBaHE, U3MON3BAHE HA
mo0Opa BEHTWJIAIIMOHHA CHCTEMa C BHCOKAa C(EKTHBHOCT Ha
¢uITpEpaHe ¥ YeCTO MOYUCTBAHE Ha PAOOTHHUTE TIOBBPXHO-
CTH ca CTHIIKH B IIPaBHIIHATA TIOCOKA.

JlomoTro kauecTBO Ha Bb3yXa B OPHUCUTE HAJlara CrenrHa He-
00XOUMOCT OT 3aKOHOMIATEIICTBO (EBPOMEHCKO M HAIMOHAJ-
HO) 34 XUMUYHHUTC 3aMBPCUTECIIN BbB Bb3/lyXa Ha 3aKpUTO U
€ TIPeANOCTaBKa 3a MPOBEXK/IAaHE HA CUCTEMAaTHYHA OLICHKA U
KOHTPOJIL.
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TPYOOBA MEOVLMHA

CPABHUTEJNIEH AHAJIN3 HA
NMCUXOCOUUAITHUN PUCKOBE lNPU
CNEUMNANNCTU NO 3APABHU
rPUXHN B COPUA

Pasmna CrosinoBa, Upuna IlexoBa, Bepuciiap Ctanyes,
Karsa Banrenosa

Hayuonanen yenmvp no obwecmeaeno 30page u anaiusu

PE3IOME

Buweeoenue: Pabomama na cneyuaiucmume no 30paeHu epu-
JHCuU € husuYecKy U NCUXUYECKU HAMo8apeaud.

Lenma na uscnedsanemo e da ce npociedsm C8vpP3aAHUMe
¢ mpyoda NCUXOCOYUATHU PUCKOBE NPU CHEeYUaIucmume no
30paenu epudicu 6 6oanuunama nomowy 8 Coghusi.

Mamepuan u memoou: Hscneosanu ca 1811 cneyuanucmu
no 30paguu epudicu Ha evspacm 49.9+10.5 coounu, om rou-
mo 1427 meouyuncku cecmpu (50.1+10.1), 176 axywepru
(48.9£13.1) u 208 nabopanmu (49.2+10.4) om 19 6ornuyu 6
ep. Cogpua. I[lonvanena e aHOHUMHA AHKEMHA KAPMA, 8KII0Y-
sauja 0emozpapcku Xapakmepucmuru, YCiogus Ha mpyo,
CMEHHU PedcUMU, C8bP3aH ¢ pabomama cmpec, cybexmusHa
OYeHKA 3 eMOYUOHATHO U (YU3ULECKO U3MoueHue U nCuxo-
comamuynu onnakeanus (14 cumnmoma). Cmamucmuyecxu-
AM AHATU3 e U38vpuleH cbe cmamucmuyeckus nakem SPSS.

Pezynmamu u oocvocoane: SHauumenua 4yacm om meOuyuH-
cKume cecmpu u akywepkume pabomsm na 12-uacos 6vp-
maw ce cmeHen pedxcum, 46.7% om meduyurckume cecmpu
u 65.5% om axywepxume ca ¢ noseue om 5 HOWHU CMEHU
MeceyHo. 12-uacoeume cmenu, u36bHpeOHUsIm mpyo u pabo-
ma Ha nogeue om eOHo pabomHo MACMO OONPUHACAM 3a Ob.I-
2omo pabomno epeme om Hao 51 uaca ceomuuno npu 27.4%
om meouyunckume cecmpu u 36.4% om axywepxume. Hao
70% om uzciredsanume MeOUYUHCKU CReYUAIUCmu pabomsm
100 BUCOKO HANpedCeHUe, C UCOK MeMN, NOCHOSHHA KOHYeH-
mpayus, eMOYUOHAIHO HAMOBAPEAHE U OYEHABAM 3ANAWA-
Hemo cu kamo Hesadogonumenro. Ilonoxcumenen acnekm e
OYeHKama 3a asMoHOMHOCH U NOOKpena om Konezu. Meou-
YUHCKUMe CNneyuaiucmy ca ¢ 6UCOKU HUBA HA eMOYUOHATIHO
u Qusuuecko uzmowieHue u ¢ 20aam Opol NCUXOCOMAMUHU
ONIAKEAHUS, KAMO MPEBONCHOC, ymopa, O0IKu 6 2wvpba.
Emoyuonannomo uzmowenue, Koemo e Kuo406 CUMNMOM HA
bvpHaym cunopoma, ce onpeoeiisi Om HANPeICeHUemo npu
paboma, nedocmuea Ha epeme U IUNCaAma Ha CnpasedIu8oCm
npu pasnpeoeierue Ha pabomHume 3a0ayu.

3axnouenue: Cneuua/mcmume no 3dpa6Hu cpudicu ca u3io-
HCEHU Ha peduua ncuxocoyuainu puckoee, 60()614414 00 emo-
YUOHAIIHO U d)us’uttecm usmowernue u ncuxocomamudHu on-
JaKeaHusl, kounio ca npe()nocmaeka 3a nosuuien 30pa€eru0K.

KiaouoBu AYMHU: TICUXOCOIUAJIHNA PUCKOBE, CIICIHa-
JIACTHU IO 3ApaBHU I'PUXKHU, CMEHHA pa60Ta, €MOIIHO-
HAJIHO 1 (1)I/IBI/I‘I€CKO HU3TOICHHUE, ICUXOCOMAaTHYHHA
OIINTAaKBaHU A

OCCUPATIONAL HEALTH

COMPARATIVE ANALYSIS
OF PSYCHOSOCIAL RISKS
AMONG HOSPITAL NURSING
PROFESSIONALS IN SOFIA

Ralitsa Stoyanova, Irina Cekova, Verislav Stancheyv,
Katya Vangelova

National Center of Public Health and Analyses

ABSTRACT

Introduction: The workof hospital nursing professionals
is mentally and physically demanding.

The aim of the study was to follow the work-related
psychosocial risks of hospital nursing professionals in
Sofia.

Material and methods: The study comprised 1811
nursing professionals of age 49.9+10.5 years — 1427
nurses (50.1£10.1years), 176 midwives (48.9<13.1years)
and 208 laboratory assistants (49.2€10.4years) from 19
hospitals in Sofia. The anonymous questionnaire was
filled in, including demographic information, working
conditions, shift systems, work-related stress, subjective
assessment of emotional and physical exhaustion
and psychosomatic complaints (14 health symptoms).
Statistical analysis was performed with SPSS.

Results and discussion: A significant part of nurses
and midwives worked rotating 12-hour shifts, 46.7%
of nurses and 65.5% of midwives worked more than
5 night shifts monthly. 12-hour shifts, overtime and
multiple work places contributed to long working
hours of over 51 hours weekly of 27.4% of nurses and
36.4% of midwives. More than 70% of the nursing
professionals felt under high strain and emotional
dissonance of working with patients, they worked with
a high tempo, constant concentration and considered
the payment unsatisfactory. A positive aspect was
the rating of autonomy and support from colleagues.
Nursing professionals were emotionally and physically
exhausted, with a large number of health complaints,
such as anxiety, fatigue, pains in the back. Emotional
exhaustion, which is a major symptom of burnout
syndrome, was determined by working under high
strain and time pressure, and the lack of justice.

Conclusion: Nursing professionals are exposed to a
number of psychosocial risks, leading to emotional and
physical exhaustion and psychosomatic complaints,
which are a prerequisite for increased health risk.

Keywords: psychosocial risks, nursing
professionals, shit work, emotional and physical
exhaustion, health complaints
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TPYOOBA MEOWLIMHA

BbBEOEHUE

CHCHI/IaHI/ICTI/ITC IO 3/IpaBHU I'PUXKU U3NUTBAT BUCOKH HHBaA
Ha CTpec Mopajy eCTEeCTBOTO HA TAXHATa TpynoBa 3axada (1,
2, 3). PaboTara B cepara Ha 3ApaBEONa3BaAHETO ¢ WHTCH-
3MBHA U TIOJl BUCOKO HAaIpeXeHHe, Hajlara ce B3UMAaHETO Ha
JKUBOTOCIIACSBAIIM PEIICHUs IPH HEAOCTaThYHO Bpeme (4),
KOETO HOCH PUCK OT MEJNINHCKH T'peiki. OCBEH TOBA ME/IH-
IIUHCKUTE CIICIIHATIUCTH Ca ITOJJIOKECHU ¥ Ha PeIUIIA TICHX0CO-
[IHAJTHU PUCKOBE, KaTo paboTa Ha CMECHH, JIBITH pabOTHH Ya-
coBe (5), 3armTaxa oT HaCHIINE, EMOIIMOHAIHO HATOBApPBaHE OT
TIAITUCHTH, JIUTICA Ha TIOAKPETa OT KOJIETH W PBKOBOIUTENH,
KOHTO OTPHHACAT 32 BUCOKO (PH3MYECKO M EMOITMOHATHO W3-
TOIICHHUE U TOJISIM OpOil IICHXOCOMAaTUYHU OmjakBaHus. Ha-
nuie ca yOequTenH J0Ka3aTelCTBa, Y€ XPOHUIHHSIT CTPEC
U cMeHHara paboTa MpH CIENHUATUCTUTE IO 3PABHU I'PUKH
MOBJIMSIBAT HEOJIATONPHITHO HE CaMO TAXHOTO 3/IpaBe, upes3
TOBUINIABaHE Ha PHCKA OT pa3jIM4HU 3a00JIsIBaHus, KaTo Chp-
JICYHOCH/IOBH, META0OIMTHH, €HIOKPUHHU U ICUXU4HH (6, 7),
HO M yBEJIMYaBaT pUcKa OT paHHO NMEHCHOHMpaHe (8) 1 mocTa-
BAT MAIIMCHTUTE B PHCK.

Llenra Ha M3CIEIBAHETO € Ja C€ MPOCIEHAT CBBP3aHHUTE C
TpyJa ICUXOCOLMAIHU PUCKOBE U PECYPCH U Ja Ce HAIPaBH
OLICHKA Ha EMOLMOHAJIHOTO U (H3UYECKOTO H3TOLICHUE H
MICUXOCOMAaTUYHUTE OIUIAKBAHUS NPH TPU IPYIHU CHELUAIH-
CTH TI0 3/IpaBHH I'PUXKH (MEIUIIMHCKH CECTPH, aKyLIEPKH H
nabopaHTH) B 6onHn4HaTa iomon] B rpaja Codus.

MATEPWAIN W METOOU

W3cnensanu ca 1811 cienmuanvcTy 1o 31paBHU T'PHKH Ha CPe/l-
HaTa Bb3pact 49.9+10.5 rogunu u ¢ TpyaoB ctax 27.5+11.2 ro-
JquHY, padoteu B 19 6onHum ¢ noseue ot 150 seria B rpaj
Coous (Tabmuua 1). 3npaBHUTE CHCIMAIUCTH Ca Pa3CICHH
Ha TPU NpOoQEeCHOHAIIHY I'PYTIH: Hall-roJisiMaTa rpymna e Ha Me-
JUIMHCKUTE CecTpH, TsaxHaTa Bb3pacT € 50.1£10.1 roaunuy,
aKyIIepkuTe ca Ha Bb3pacT 48.9+13.1 ronqunw, a 1abopanTuTe
—49.2+10.4 roguHwu.

Ta6bnuya 1. Bb3pacm, mpydoe cmaxx U obpa3osaHue Ha
creyuanucmume o 30pasHu 2puxu, yyacmearnu 8

rpoy4ysaHemo
C3r Mepgu- | AKywepKu | labopaH-
n=1811 LLMHCKMN n=176 ™ n=208
cecTpu (9.7 %) (11.5 %)
n = 1427
(78.8 %)
Bb3pacr, 49.9+10.5 | 50.1+ 48.9+13.1 149.2+10.4
roauHun 10.1
(x £SD)
Tpyaos 27.5+11.2 | 27.7 26.8+13.4126.9+12.0
cTax, roam- 10.8
Hu (X £ SD)
O6pa3zosa-
Hue(%)
CpedHo 2.1 2.2 0 3.5
Monysucwe | 44.1 45.6 32.0 44.3
Bucwe 53.8 52.3 68.0 52.2

OCCUPATIONAL HEALTH

INTRODUCTION

Hospital nursing professionals experience high levels of
stress due to the nature of their work task (1, 2, 3), work
in healthcare is intensive and under high pressure, it is
necessary to take life-saving decisions in insufficient
time (4), carries the risk of medical errors. In addition,
healthcare professionals are also exposed to a number
of psychosocial risks such as shift work, long working
hours (5), threat of violence, emotional dissonance from
patients, lack of support from colleagues and supervisors,
which contribute to high physical and emotional
exhaustion and a large number of psychosomatic
complaints. There is strong evidence that chronic stress
and shift work in healthcare professionals adversely
affects not only their health, by increasing the risk of
various diseases, such as cardiovascular, metabolic,
endocrine and mental disorders (6, 7) but also increase
the risk of early retirement (8) and put patients at risk.

The aim of the study was to follow the work-related
psychosocial risks and resources and to assess emotional
and physical exhaustion and psychosomatic complaints
in three groups of hospital nursing professionals (nurses,
midwives and laboratory assistants) in Sofia.

MATERIAL AND METHODS

The study comprised 1811 nursing professionals of age
49.9£10.5 years and 27.5+11.2 years’ length of service,
working in 19 hospitals with more than 150 beds in
Sofia (Table 1). Health professionals were divided into
three professional groups: the largest group was nurses,
their age is 50.1 £ 10.1 years, midwives were 48.9 + 13.1
years old, and laboratory assistants were 49.2 + 10.4
years old.

Table 1. Age, length of service and education of hospital
nursing professionals in the study

NP Nurses Midwives| Laboratory
n=1811 | n=1427 n=176 assistants
(78.8 %) (9.7 %) n=208
(11.5 %)

Age, years| 49.9 £10.5( 50.1 + 10.1| 48.9+13.1| 49.2+£10.4
(x £SD)

Length of | 27.5 +11.2| 27.7 £ 10.8| 26.8 + 13.4]| 26.9+12.0
service,
years

(x SD)

Education
%

Secondary
education | 2.1 2.2 0 3.5

College
degrees | 441 45.6 32.0 44.3

Higher

education | 3-8 52.3 68.0 52.2

C3I" — crieyuanucmu o 30pasHu epuxu

NP — nursing professionals
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y‘laCTBalIll/ITe MCEIUIIMHCKU CIICHIHUAJIMUCTHU IIOI'bJIHMXA aHO-
HUMHa aHKETHa KapTa, BKJIOYBaIla JAeMOrpa)cKu Xapak-
TEPUCTUKHU, CMCHHHU PCKUMHU, YCIIOBHA HA TPYHd, CBbp3aH C
paborara crpec. CTpechT ce OleHsIBa C aHKeTHa KapTa, 0a-
3MpaHa Ha Kparkara Bepcus Ha [ epMaHCKHsI HHCTPYMEHT 3a
aHaJIN3 Ha cTpeca npu 3apaBHu cnenuaiuctu (9). [Ipocnene-
HHU ca cyOeKTHMBHATA OLIEHKA 3a 37paBe (o 4-TOUKOBa CKala
KaTo MHO20 000po, 006po, 3a0060IUMENHO U JTOULO), TICHXO-
coMaTHyHUTEe ortakBaHus (14 3apaBHM CHMITOMA), KaKTO
U KOJIKO Y€CTO 3JPaBHUTE CHEIMAJIUCTH Ca C€ YyBCTBAJIH
€MOIMOHAJIHO U (PM3MYECKU M3TOLICHH IIpe3 MnocieaHure 4
cenmuiy (10). laHHUTE ca BbBEICHU U 00pAaOOTEHH ChC CTa-
tuctudeckus maket SPSS 23.0. 3a cTaTuCcTUUECKU aHATU3U
ca npunoxeHn ANOVA, y2 u perpecuoHeH aHaJIu3.

PE3YNTATHU

Crienua uCTUTE 0 3PaBHU I'PHIKU HA BB3pacT Hax 51 roau-
HHU ca ¢ Hai-rosaMm asi (48.8 %), 1oKaTo MilaguTe Crieraiu-
ctu Ha BB3pacT 1o 30 ronuHu ca easa 5.9% (durypa 1). Uma
CTATUCTHUYECKH 3HAYMMa pPa3JINKa BHB BB3PACTOBUTE TPYIIH
MEXIY pa3nudHuTe MeauiuHcku crernumanmucta (F=15.851;
p=0.000). OTKposBaT ce aKyIIepKHUTE, KOUTO Cca C Ha-BUCOK
JISIT OT BCUYKH CIICITHATICTH IO 3IPAaBHU T'PHIKU Ha BH3PacT
10 30 u Hax 51 roguHU.

OCCUPATIONAL HEALTH

The participating nursing professionals completed
an anonymous questionnaire including demographic
characteristics, shift systems, working conditions, work-
related stress. Stress was assessed with a questionnaire
based on the short version of the German Instrument
for stress-related job analyses (9). Subjective assessment
of health (on a 4-point scale such as very good, good,
satisfactory and poor), psychosomatic complaints (14
health symptoms) and how often health professionals
felt emotionally and physically exhausted during the
last 4 weeks were monitored (10). Data were entered
and processed with the statistical package SPSS 23.0.
ANOVA, %2 and regression analysis were applied for
statistical analyses.

RESULTS

Hospital nursing professionals over the age of 51 have
the largest share (48.8%), while young professionals
under the age of 30 are only 5.9% (Figure 1). There is a
statistically significant difference in age group between
different medical professionals (F = 15.851; p = 0.000).
Midwives stand out, with the highest share of all health
care professionals under the age of 30 and over 51.

100%

80%

60%

40%

20%

0%
C3r /NP

MeauuMHCHK
cectpu / Nurses

Arywiepku [/ Nabopanti /
Midwives Laboratory
assistants

Bw3pacroBa rpyna (rogmmm) / Age group (years): 20 - 30

31-40 md4l-50 m=351

Quaypa 1. Bb3pacmosa xapakmepucmuka Ha
crieyuanucmume ro 30pasHu epuxu (%)

Cpen M3CIeBAHUTE CIICIIUAIMCTH 10 3[PABHU TPHIKH YECTO
cpeliaHy ca padoTara Ha CMEHHU, HOIHUSIT TPY /I, BKIIOUNTEII-
HO 5 ¥ TIOBEYE HOLIHU CMEHU MECEYHO M 12-4acoBUTE CMEHHU
(Tabmuna 2). Te3u mokasaTesiu ca ¢ Hal-rojsiMa 4ecToTa MpH
akymepkute. 30.3% OT MEAUIIUHCKUTE CIEIMAIMCTH TI0JIarar
M3BBHPEJICH TPY/l MOBEUE OT 2 MBTU CEAMUYHO, 27.8% OT TAX
paboTAT U B APYTO 3ApaBHO 3aBeeHUe. VI3BBHPEIHUAT TPYI
3aeHO ¢ paboTaTa Ha APYro pabOTHO MSCTO JOIPUHACST 32
JUBJITOTO pabOTHO BpeMe OT Haj 51 daca ceamuyHo 1pu 27%

Figure 1. Age characteristics of hospital nursing
professionals (%).

Shift work, night work, including 5 or more night shifts
per month, and 12-hour shifts were common among the
studied hospital nursing professionals (Table 2). These
indicators are most common among midwives. 30.3% of
the studied health care specialists were working overtime
more than 2 times per week, 27.8% worked at multiple
work places. Overtime together with multiple work
places contributes to long working hours of more than
51 hours per week for 27% of the nursing professionals,
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OT CHELMATUCTUTE TI0 3IpaBHU I'PUXKHU, KaTo fgoctura 36.4%
npu akyuepkure. Jlabopanrure ce OTIM4aBaT OT OCTAHAIUTE
CHELUAJIUCTH 110 3JIPABHU T'PHXKU C TO-HHUCKATa 4eCToTa Ha
CMCHHA paboTa, HOIICH TPYA U 12-4acoBH CMEHH, HAH-TOJISIM
JIAJT OT TAX UMaT paboTHa ceamuna ot 21 — 40 gaca.

Tabnuua 2. PasnpedeneHue Ha crieyuanucmume o 30pasHu
2puwxu crioped cmeHHUmMe pexumu (%)

OCCUPATIONAL HEALTH

reaching 36.4% for the midwives. Laboratory assistants
are distinguished from other health care specialists by
the lower frequency of shift work, night work and 12-
hour shifts, the largest share of them have a working
week of 21-40 hours.

Table 2. The share of the studied hospital nursing
professionals (%) working under the following

time arrangement characteristics

Axywepku / Na6opaHtin/
C3r /NP cxfn:7TVHuc;25 Midwives Laboratory 2.
n=1811  °_ 1227 (78.8 %) n=176 assistants n=208 Xip
- e (9.7 %) (11.5%)
Pa6ota Ha cmenu / Shift work 70.0 725 76.2 474 99.141;
0.000
HoweH Tpypa, / Night work 62.7 65.6 28.0 28.7 141.824
0.000
> 5 HoWwHKU cmeHu/mecel, / 141.824
> 5 night shifts/month R (57 82, 112 0.000
12-yacosu cmenu / 12-hour shifts 287.430;
52.9 55.6 74.4 15.7
0.000
U3BbHpeaeH Tpya, 37.294
> 2 aun/cepgmmnum / Overtime > 2 30.3 33.4 16.6 20.9 )
0.000
days/week
Opyro pa6otHo macrto / Multiple 27.8 278 349 217 8.136
work places 0.017
Pa6otHo Bpeme / Working time
21-40 yaca/cegm./ hours/week 39.0 38.4 23.5 57.9 45.108
41-50 yaca/ceam./ hours/week 34.0 34.2 40.1 26.4 0.000
51-60 uaca/ceam./ hours/week 16.7 16.8 22.8 10.1
> 61 yaca/ceam./ hours/week 10.3 10.6 13.6 5.6

[TouTH BCHYKHU CHELHUAIUCTH IO 31PABHHU I'PIKU PabOTAT C
IIOCTOSIHHA KOHIICHTpAIHs, IIPH BHCOK TEMII M BHCOKO Ha-
npexenne (Purypa 2). Hag 80% ot Tsax ce 4yBcTBaT eMo-
[IHOHAJTHO HATOBApPEHH IOpagd KOHTAKT C NALMEHTH U ca
HEJIOBOJIHHU OT 3aIUIalllaHeTo Ha Tpyza cu. [lopanu axMuHu-
CTPATHBHU 33 IbJDKSHUS OJIM30 MOJIOBUHATA OT MEAHIIMHCKH-
T€ CIICIMAIUCTH HSMAT JOCTAaThYHO BpeMe 3a MAllHEHTHTE CH
IoBeYe OT 2 ITBTH CEAMUYHO U HE C€ YyBCTBAT B O€301IaCHOCT
Ha paboTHOTO cu MscTo. Oxono 30% OT crenuaaucTUTe Mo
3[IpaBHU TPIDKH PabOTAT B NeUIIUT HA BpEME, TIOBEYE OT 2
I'BTH CEAMHYHO B3MMAT PEllIeHHs 0e3 Ja uMar JOCTaThbuHO
nHbOpMAIUA ¥ UMAT IPOOIIEeMH B CEMEUCTBOTO TIOpPaIH Ha-
ToBapBaHe B paborara M. 22% OT MEIHUIUHCKUTE CECTPH
TBHPIAT YIPEK OT MALHEHTH WK TEXHUTE OJHM3KH MOBeYe OT
JIBa IBTH CEAMHYHO, IOKATO MPH aKyLIEPKUTE U JaOOpPaHTH-
TE TOBa Ce CIy4Ba 3HAUYUTENHO Mo-panko. OT aApyra cTpaHa,
Hag 90% OT peCIIOHICHTUTE UMAT TOIKPETIa OT KOJETUTE CH,
87.6% oT M3cieIBaHUTE MEIUIMHCKH CIIEIIHAJIMCTH MOraT
Ja BIHSISAT BbPXY OpraHu3alusaTa Ha pabdoTara cu. [loBedeTo
CIIELHAJIICTH 10 3[PAaBHH I'PIXKH CMATAT, 4ye Ce Hachbp4aBa
MOBHIABAHETO Ha NpodecroHaNHaTa UM KBaIH(PHUKALUS U
ye paboTaTa ce pa3npenelis paBHOMEPHO MEKIY TAX.

Almost all nursing professionals felt under strain, they
worked with a high tempo and constant concentration
(Figure 2). More than 80% of them felt emotional
dissonance of working with patients and considered
the payment unsatisfactory. Nearly half of nursing
professionals did not have enough time for their patients
because a lot of administrative duties more than 2 times
per week and felt unsafe at their workplaces. About
30% of health care professionals worked always under
time pressure, they had to make decisions without
enough information at least 2 times per week and had
problems in the family due to work load. 22% of nurses
suffered reproach from patients or their relatives more
than twice a week, while for midwives and laboratory
assistants this happened not so often. On the other
hand, over 90% of hospital nursing professionals had
social support from supervisors and colleagues and
87.6% could influence the organization of their work.
Most health care professionals felt that professional
development is encouraged and that work is evenly
distributed among them.
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Pabota nog HanpexkeHune / Working under high strain

Bucok Temn Ha paborta / High tempo of work

MocTosHHa KoHueHTpauua / Permanent concentration

Ledunumt Ha Bpeme / Work under time pressure

HepocTtatbuHo MHPopmaumsa > 2nbtn/ceam. / Insufficient
information > 2 times/week

HepocTtaTbuHO Bpeme 3a nauneHTu>2nbTu/ceam. /
Insufficient time for patients > 2 times/week

EmoumnoHanHo HaTtosapsaHe / Emotional dissonance

3annaxa ot Hacunaue / Threat of violence

YnpekK oT nauneHtn > 2nvtn/cegm. / Families

reproach > 2 times/week

HesagosonuTtenHo 3ansauwaHe / Payment unsatisfactory

Csbp3aHu ¢ paboTtaTa npobaemu B cemeictsoto / Work-
related family problems

ABToHOMHOCT / Autonomy

MpodecnoHanHo passutue / Professional development

MoaKkpena ot Koserwu / Social support

Cnpasegnmsocr / Justice

o

EC3r /NP B MeauumHcku cectpu / Nurses

10

B Akywepku / Midwives

20 30 40 50 60 70 80 90 100

Na6opanTtn / Laboratory assistants

Quaypa 2. [lcuxocoyuarnHu puckose U pecypcu rnpu
creyuanucmume o 30pasHu 2puxu (%)

[Tpu noBeueTo ncuxoconnasHyu GakTOPU UMa CTATUCTHYECKA
3HauMMa pPa3iuka MeXAYy OTAEIHUTE IPyNU CHElUaTUCTH
[0 3APaBHU TPUKU. MEAUIIMHCKUTE CECTPU Hall-uecTo pa-
OOTSAT: IPU BUCOKO HAIIPEKEHHE, C BUCOK TEMII, KOETO BOAH
JI0 TIpOOJIEMH B CEMENCTBOTO; IIpU Je(UIUT HA BpeMe; B3H-
Mar pemeHus 0e3 Ja UMar AOCTaThUYHO MHPOPMAIUs; THp-
AT 3a1J1axa OT HaCUJIUE U YIPEK OT MAallUeHTU WIIK TEXHUTE
Onm3kH. AKyIIEpKUTE Hal-4ecTo HSAMAT J0CTaThUYHO BpEMe
3a NAl[UEHTHUTE CH MOpady aJMUHUCTPATUBHU 3abIKECHHUS.
Ot npyra crpaHa, JJabOpaHTHTE ca C Hal-HUCKH CTOHHOCTH
32 BCHUKH PUCKOBH (DaKTOPH M HAH-BUCOKHM 32 PECYpCUTE —
npo(eCHOHATHO Pa3BUTHE, CIIPABEIJIMBOCT, aBTOHOMHOCT
U MOJKpeNna OT KOJETUTe, BHIPEKU Ue MPU MOCIEIHUTE Ba
HsIMa cTaTHCTHYecKa 3HaYuMocT. JlabopanTure psiako OuBat
YIOpEKBaHH OT MALUCHTHTE WM TeXHHUTE Onn3ku, 28.9 % ot
TAX yCellar 3amjiaxa oT Hacuiue. ToBa € CBbP3aHO C eCTeCT-
BOTO Ha TsXHaTa padoTa M MO-OrPaHUYEHHS UM KOHTAKT C

44

Figure 2. Psychosocial stressors and resources in
hospital nursing professionals (%)

There was statistically significant difference in the
ratings of psychosocial factors between the three
employed groups. The share of hospital nursing
professionals, rating to work under high strain and time
pressure, with a high tempo of work, which leads to
problems in the family, make decisions without having
enough information, threat of violence and reproach
from patients or their relatives was the highest in
nurses. Midwives often did not have enough time for
their patients due to administrative duties. On the
other hand, laboratory assistants had the lowest values
for all risk factors and the highest for resources —
professional development, justice, autonomy and social
support, although the latter two did not reach statistical
significance. Laboratory assistants were rarely
reproached by patients or their relatives, 28.9% of them
felt a threat of violence; this is related to the nature of

B H NN Tom15 M MK+ 48 W W BbJIFAPCKO CMNCAHME 3A OBLUECTBEHO 3/IPABE I M M 2023 M M M BULGARIAN JOURNAL OF PUBLIC HEALTHM M M Vol.15 M BNc4 W W =



TPYOOBA MEOWLIMHA

NalMEHTUTE, B CPABHEHME C APYTUTE CIELIUATUCTH I10 3/(paB-
HU TPHXKH.

[ToBeue OT MOJIOBMHATA CHEHHMATUCTH MO 3APABHU TPUKH
OIICHSIBAT 3/IPAaBETO CH KaTo 100po, a Manko Hax 30% — kaTo
3a10BosUTeNHO. OIEHKUTE 32 €MOIIMOHAIHO M (DPU3HYIECKO
M3TOIIEHNE Ca BUCOKH, KATO HAN-BUCOKHM Ca CTOMHOCTH-
Te MPU MEIUIUHCKUTE cecTpu. OTYeTCHHAT Opoil 3mpas-
HU CHMIITOMHU € Hal-BHCOK MPH aKYIIEPKUTE, CICABAHH OT
MEIHUIUHCKUTE CECTPHU, KaTO Pa3JinKaTta MEXIAYy OTICTHUTE
IPyIH CIEIUATKUCTH 110 3[APABHU IPUXKU € B PAMKHUTE Ha TCH-
nennusta (Tabnuma 3).

Ta6bnuya 3. EMoyuoHanHo u (husu4yecko uamoujeHue u
ricuxocomMamuy4HU orsiakeaHus npu crieyuanucmu ro
30pasHuU 2puxu

OCCUPATIONAL HEALTH

their work and their more limited contact with patients,
compared to other nursing professionals.

More than half of hospital nursing professionals rated
their health as good and just over 30% as satisfactory.
The ratings for emotional and physical exhaustion
were high, with the highest levels for the nurses. The
reported number of health symptoms was the highest
among midwives, followed by nurses and laboratory
assistants, with the difference between groups of
nursing professionals being within the trend.

Table 3. Emotional and physical exhaustion,
psychosomatic complaints in hospital nursing

Mokasarten / Index

EmouuoHanHo ustoweHue /
Emotional exhaustion

(1-5)

®dusnuecko nstoweHue /
Physical exhaustion

(1-5)

McuxocomatMuHu onnakeaHus [
Psychosomatic complaints

(0-14)

professionals.
Cneuuanuc:m no 3Apa.BHI/I rpuxu / %+SD Fip
Nursing professionals
C3r/ NP 4.0+1.4
MepgmnumnHckn cectpn / Nurses 4.1+1.3  7.691;
Arywepkn / Midwives 3.8+ 1.4 Lz
NabopaxTtn / Laboratory assistants 3.8+ 1.5
C3r/ NP 4.2+1.2
MeauumHcku cectpu / Nurses 4.3+ 1.2 14 576;
Arywepku / Midwives 4.2+1.2  0.000
NabopaHTtn / Laboratory assistants 3.8+ 1.5
C3r /NP 5.6+2.9
MeauumHcku cectpu / Nurses  5.7+2.9 5 g901;
Arywepku / Midwives 5.8+2.7  0.055
NabopaHTtn / Laboratory assistants 5.2 +2.9

Haii-uecTuTe NcMX0cOMaTUYHU OIUIAKBAHUSI Ca TPEBOKHOCT
u gyecta ymopa npu Hag 70% oT u3cieBaHNUTE NI, CIIe/IBA-
HH OT NIpoOJIeMH ¢ maMeTTa, 00JIKU B I'bpba, IpolIeMu che
cpHA pu Hax 60% ot yuacTaHuuTe. [loBedye oT mosoBuHATA
OT MEIUIIMHCKHUTE CHEIHAINCTHU CE OIJIaKBaT OT H3TPHIIBAHE
B KpalHUITUTE, OOJIKM B MYCKYJINTE U KOCTUTE, BUCHE HA CBAT
1 JIMIIca Ha HacTpoeHue. Hall-manko ca orjlakBaHusTa OT 3a-
nbxBaHe u anatus (Purypa 3).

The most frequent psychosomatic complaints (in over
70% of the respondents) were anxiety and frequent
fatigue, followed forgetting, back pain, sleep problems
in over 60% of the participants. More than half of the
nursing professionals reported limbs numbness, muscle
and bone pain, dizziness and lack of mood. Complaints
of quickly out of breath and apathy are the least frequent
(Figure 3).
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Yecra ymopa / Frequent fatigue

Mpo6nemu c nametrta / Forgetting

Bonku B Mmyckyaute u koctute /
Pains in the muscles and bones

Bonku B rbpba / Pains in the back
TpeBoxHoCT / Anxiety

JNunca Ha HacTpoeHue / Lack of mood
Mpo6aemu cbe cbHA / Sleep problems
BueHe Ha cBaT / Dizziness

Texect B cTomaxa / Stomach problems

Inaso6onue / Headache

M3TpbnBaHe B KpalHuuute /
Limb numbness

Bonka B rbpauTe / Pains in the chest
Anatusa / Apathy

Bbp3o 3agbxsaHe / Quickly out of breath

(=)

10
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20 30 40 50 60 70 80

W C3r/NP W MeduyuHcku cecmpu / Nurses W Akywepku / Midwives Jlabopaxmu / Laboratory assistants

®uzypa 3. [NcuxocomamuyHU onnakeaHus nMpu creyuanucmu
1o 30pasHu epuxu (%)

EMOIIMOHATHOTO M3TOIICHHUE C€ OMpeessi OT MPOOIeMHTE
B CEMEWCTBOTO, CBBbp3aHu ¢ paboTaTa, paboTa MpU BHCOKO
HAMpPeKEHHUE U TPU JeQUIUT Ha BpeMe, HECTIPaBEIMBOCTTA
B pasipe/ieIeHueTo Ha paOOTHUTE 3a/1a9H M EMOIMOHAITHO-
TO HATOBApBaHeE, a MPU aKYHIEPKUTE OT 3HAUYCHHUE € U TPYy-
JIOBUAT CTaXX C HOIIHU cMeHH. DU3HYECKOTO HU3TOIIEHHE €
CBBP3aHO C BPEMEBHUSI HATHCK U HAMPEKEHUETO MpH paboTa,
HEJIOCTHTa HAa BpeMe Mopajy aJ[MUHUCTPATHUBHU 3a/IbIIXKE-
HUS U BB3PACTTa Ha CrienuanucTuTe. bposar Ha ncuxocoma-
TUYHUTE OIIAKBAHMSI C€ MOBIHSIBA OT MPOOJIEMH B CeMeil-
CTBOTO, JeUIIUT HA BpeMe Mpu paboTa, eMOIIMOHAIHOTO
HATOBapBaHE OT MAIMEHTUTE U TEXHHUTE CEMEHCTBA, KaKTO
u urcaTa Ha cripaBeqiauBocT (Tabmuia 4).

Quaypa 3. [lcuxocomamuyHU ornnakeaHusi rnpu
crieyuanucmu rno 30pasHu 2puxu (%)

Emotional exhaustion was determined by the work-
related problems in the family, work under high strain
and time pressure, fairness in the distribution of work
tasks and emotional dissonance, and for midwives it
is also important length of service with night shifts.
Physical exhaustion is related to the same factors
plus the age of nursing professionals. The number of
psychosomatic complaints was influenced by work-
related family problems, time pressure, emotional
dissonance with patients, and lack of justice (Table 4).
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Ta6bnuuya 4. [JlemepmuHaHmMu Ha eMOUUOHAIHOMO U
bu3uYEeCKOMOo U3MoweHUe U rcuxocoMmamuyHu
onsiakeaHusi npu crieyuanucmu rno 30pasHu epuxu

OCCUPATIONAL HEALTH

Table 4. Determinants of emotional and physical
exhaustion and psychosomatic complaints in
hospital nursing professionals.

MNMoka3saten / Index HOetepmuHantn / Determinants B T p
I'Ip06nelvuf| B CEMeVIC'TBOTO, cBbp3aHu ¢ pabotarta / Work-related 211 3.840 | .000
problems in the family
Pa6ota npu Bucoko HanpeskeHue / Working under high strain .183 7.863 | -000

EmoumoHanHo Deduumt Ha Bpeme / Working under time pressure 140 | 5.740 | -000
ustowenue / Emotionally
exhausted HenocTtatbuHo Bpeme 3a naumneHTtn / Insufficient time for patients 116 4.800 | -000
CnpaseanusocT / Justice _096 | -4.102 | -000
EmoumoHanHo HatoBapeaHe / Emotional dissonance 086 |3.718 | -000
r2=24.30 %; F = 82.317; p = 0.000 *
Oeduumnt Ha Bpeme / Working under time pressure 715 | 7.050 | -000
Pa6ota npu BucoKko HanpeskeHue / Working under high strain 214 |9.079 |-000
dusmnyecko ustowenue / | Mpobnemu B cemeiicTsoTO, CBLP3aHM ¢ paboTaTa / Work-related 177 | 7.303 | -000
Physically exhausted problems in the family ’ ’
HepoctatbuHo Bpeme 3a naumeHTun / Insufficient time for patients 121 5.012 .000
Bb3pact / Age -064 |-2.771 | -006
r2 =20.80 %; F = 80.818; p = 0.000 *
I'Ipo6neNuf| B cemeHc'TBOTo, cBbp3aHu c paborarta / Work-related 262 10.690 | -000
problems in the family
McnxocomaTuyHmn Nedununt Ha Bpeme / Working under time pressure 120 |4.931 |-000
onnaksaHua / ’ ’
Psychosomatic complaints EmoumoHanHo HatosapsaHe / Emotional dissonance 118 5.034 .000
CnpasepnvsocT / Justice -119 | -4.978 | -000
r2 =16.30 %; F = 76.874; p = 0.000 *

* Modenume skntoysam criedHUmMe demepMuHaHmu:
npobremu 8 cemelicmeomo, cebp3aHuU ¢ pabomama;
paboma rnpu 8UCOKO HarnpexeHue; dechuyum Ha 8peme;
HedocmambyHO 8peme 3a nayueHmu; eMoyUOHaIHoO
HamosapeaHe,; He3a0080/IUMESHO 3annawaHe;
asMmoHOMHOcm; cripagedsiugocm,; eb3pacm; mpyoos
cmax (8KIMOYUMETHO C HOWHU CMeHU); obpa3osaHue.

OBCBHbXOAHE

Crierna uCTUTE 10 3APAaBHU T'PUKK Ha BB3pacT Haxg Sl ro-
JIUHY ca ¢ Hal-rosim A0 (48.8 %) u ToBa € MPUTECHUTEITHO
MPEBUJI PUCKa 3a 3APAaBETO MM IPH TOJIATAaHETO Ha HOIICH
Tpya U paboTa B YCJIOBHUSATA Ha JBIATH pabOTHU YacoBE H
cTpec, KaKTo | ¢ orjen ObaenoTo obe3nevyaBane Ha mpode-
CUATA C KBANU(HUIIMPAHH U HaICKTHHU KaJIpH.

[To-ronsiMata 4acT OT W3CIIEABAHNTE CHELUAIHUCTH I10 37paB-
HU I'PYKH pabOTAT HA CMEHH, BKIIOUYMTEITHO 1 HOIIHH, a ITPO-
JIBJDKUTEITHOCTTA HA CMEHUTE MPH MOJIOBUHATA OT MEJUIINH-
CcKUTE criequainucTty e 12 yaca. M3kitoueHue npasu rpymnara
Ha TJabOpaHTHUTE, KOUTO PAOOTST MO-PSAAKO HA CMEHH H IT0JIa-
raT MHOTO MT0-MaJIKO HOILEH TPy, B CPAaBHEHUE C MEJUIINH-
CKUTE CEeCTpPU M aKymiepkure. [IpeaniHo usciesaHe goKas-
Ba, 4e paboraTa 1o rpauk ¢ IoBe4e HOLUIHU CMEHH MECEYHO
1 U3BBHPCIHN 4aCOBE CCIMUYHO JOIIPUHACA 3a HAPYUICH CBH
1 yMOpa B M3ClIefBaHaTa rpyna MeaunuHcku cectpu (11).
Lamont et al. ycranoBsiBar, 4ye mo-muiagure ¥ padOTEIIUTE

* The models include the following determinants:
work-related problems in the family; working under
high strain; working under time pressure; insufficient
time for patients; emotional dissonance; payment
unsatisfactory; autonomy; justice; age; length of

service (including night shifts); education.

DISCUSSION

Hospital nursing professionals over the age of 51 have the
largest share (48.8 %) and this raises concern considering
the risk to their health when performing night work and
working under conditions of long working hours and
stress, as well as in view of the future provision of the
profession with qualified and reliable personnel.

The majority of studied hospital nursing professionals
work in shifts, including night shifts, and half of
them had 12-hour shifts. An exception is the group of
laboratory assistants, who have less shifts and night
work work, compared to nurses and midwives. Previous
research has shown that working a schedule with
more night shifts per month and overtime contributes
to disturbed sleep and fatigue (11). Lamont et al. (12)
found that younger shift-working nurses and midwives
were more likely to take sick leave for mental health
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Ha CMEHHU MEAMIIMHCKHM CEeCTPH U aKyIIEPKHU ca MO-CKJIOHHU
Jla B3eMaT OTITYCK IO 00JiecT 3a Bb3CTAHOBSIBAHE HA MCHXHY-
Hoto 3apase (12). Uma nanHu, 4e Abiarute pabOTHU 4acoBe
ca HEraTMBHO CBBP3aHU C EMOIIMOHAIHOTO Oaronosrydyue Ha
MEUIMHCKUTE CIENHAINCTH U Ce acOLMUpaT ¢ TosBara Ha
oppHayT (13, 14, 15).

UYecroTara Ha CTpecopuTe Ha PabOTHOTO MSCTO MPH MEIH-
IIUHCKU CECTPHU U aKyIICPKH ¢ OJIK3Ka, TOKATO IpHU JTabopaH-
THUTE € 3HAYUMO MMO-HUCKa (PaboTa MpH BUCOKO HAMPEKEHUE,
HEJIOCTAThYHO BpEME 3a MAI[UCHTH, EMOI[MOHAIHO HATOBap-
BaHe, 3amiaxa oT Hacwuiue). CecTpuTe U3IMBJIHSIBAT CBOUTE
3aJ1a4d C TOJIsIMa OTTOBOPHOCT U IIPUEMAT MOCTICACTBHUATA OT
BB3MOKHU TPENIKH; KOHTAKTYBAaT HETIOCPEACTBEHO C YS3BH-
MU JIAIIA; IPOTHBOIOCTABAT CE Ha HEMPEICKa3yeMH ChOUTHS,
cTpamaHus, Oonka W CMBPT W T.H. Benuku Tesnm aefiHocTH
MoraT Jia JOTIPHHEcaT 3a IMO0-BHCOKO HIBO Ha CTPEC W IOBE-
Ye 3[paBOCTIOBHU YCIOKHEHHS U TOBA € OCOOCHO BIPHO KaTO
ce MMa MpeaBU ABJITOTO paboTHO Bpeme. Vandevala et al.
II0COYBAT, Y€ MCAHUIMHCKHUTC CIICIUAJIHNCTH, KOUTO pa6OT$[T
noseue oT 40 vaca ceMUYHO B OTACICHHME 3a MHTCH3UBHO
JieueHue, U3MUTBAT MO-BUCOKU HUBA HA CTPEC, a MO-KHCHO ca
CBBP3aHH U C [I0-BUCOKA YeCTOTa Ha ObpHAYT U Aenpecus (16).

bnmzo 90% 0T METUIIMHCKHTE CECTPU M aKYIIEPKHUTE Ce
OIUTaKBaT OT €MOLMOHAJIHO HATOBAapBaHE IOPAagN KOHTAKT
¢ manueHTu. Jpyr BakeH CTpecop € PUCKBT OT HAaCHIIHME Ha
paborHoTo Msicto. IlosoBHHATA OT M3CIEABAaHMTE aKylIep-
KM M MEIMIIUHCKH CECTPU HE Ce YyBCTBAT B OE30MACHOCT OT
BBHIIHY JIMIA WJIH MAUEeHTH 110 BpeMe Ha paboTa. JlanHuTe
OT HSIKOJIKO M3CJIe/IBaHU MOKa3BaT, 4e Hag 50% oT yuacTBa-
IIMTE aKyIIepKH W MEAWIMHCKU CECTPU ca NMPEeKUBENN H-
KaKbB THUI HacHJIME Ha pabOTHOTO MSICTO — (PU3MUECKO, BEp-
6anHO, MOOHHT, cexcyasHo (17, 18, 19). Cnopex npoyuBaHe Ha
El Ghaziri METUIIMHCKHY CECTPH U aKyIIEPKH, KOUTO PabOTAT
noBeye oT 40 yaca ceIMHYHO € MO-BEPOSTHO Jia IPEIKUBESAT
HacHJIne Ha pabOTHOTO MSICTO, U3BBPLICHO OT HALUEHTH HIIN
texuu 6mu3ku (20). Arafa et al ycranoBsBat, 4e MEUITHHCKH-
T€ CIIELUAJIUCTU OT JKCHCKH I10JI, UMAIlH KOHTAKT C IaI[ieH-
TUTE ¥ pabOTEIIN Ha POTAIIMOHHH CMEHH, Ca N3JIOKEHH Ha T0-
BHUIIICH PUCK OT MCUXOJOTHYECKO U (uruecko Hacuiue (21).

[ToyTH BCHYKU METULIMHCKH CIICLIUAINCTH, yIACTBAIIHU B U3-
CJICIBAHETO, CE paJBaT Ha IOAKPENa OT KOJETd U PBKOBOIH-
TEJIN ¥ MOTAaT JIa BIUAAT BBPXY OpraHU3annsaTa Ha padoraTa
cu. Hag 50% ot Ts1x cmsTart, ue pabOTHHUTE 3a/1a4u ce pasIpe-
JETIAT paBHOMEPHO MEXY TAX M Ue Ce HachpyaBa IOBHIIIABA-
HeTo Ha mpodecnoHanrHaTa kBajdudukanus. 3cneaBane Ha
Radeva (22), npoBeneHo B aBe rojeMu OOJMHHUIM BbB BapHa,
MOKa3Ba, Ue aKyIIEPKUTE UMaT OrpaHUYEHH BH3MOXKHOCTH 32
B3€MaHE Ha PelleHUs U HenoOpa mpodecuoHaIHa MOAKpena
OT KOJIETH U PBKOBOAMTEINH, JIOKATO AKyHIEPKUTE B HALIETO
MIpOyYBaHE UMaT IO-TOJIIMa aBTOHOMHOCT M UMaT MOJIKperna
OT CTpaHa Ha KOJIETUTE CH.

Hazx 65% oT pecrioHIeHTHTE B HACTOSILIETO MPOYyYBAHE OII-
penensaT 3IpaBeTo CU KaTo J00pOo MM MHOro n00po, 0e3
3HAQUUMHU PA3JIUKH MEXJy TpUTEe NPo(ecru MeIUIUHCKH
crenuanucTy. Hammure naHHM mokasBat rojsim Opoi ncmxo-
COMaTHYHH OIJIAKBAHUS NPH METUIIMHCKN CECTPH, TI0-BUCOK
B CPaBHEHHE C TO3M Ha JIEKapH, U3CIIEIBAHH 10 CHIIOTO BPEMe
(5). bposiT Ha ICHXOCOMAaTUYHNTE OIUIAKBAHUS € CBBP3aH C
Opost Ha pabOTHHUTE YaCOBE CEAMHYHO — CECTPUTE, pabOTEITN
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recovery. There is evidence that long working hours are
negatively related to the emotional well-being of nursing
professionals and are associated with the occurrence of
burnout (13, 14, 15).

The frequency of workplace stressors for nurses and
midwives were close, while for laboratory assistants
they were significantly lower (work under high strain,
insufficient time for patients, emotional dissonance,
threat of violence). Nurses performed their tasks with
great responsibility and accept the consequences
of possible mistakes; come into direct contact with
vulnerable persons; resist unpredictable events,
suffering, pain and death; etc. All of these activities
can contribute to higher levels of stress and more health
complications, and this is especially true given the
long working hours. Vandevala et al. (16) showed that
nursing professionals who work more than 40 hours per
week in an intensive care unit experience higher levels
of stress and are later associated with higher rates of
burnout and depression.

Nearly 90% of nurses and midwives complained of
emotional dissonance due to contact with patients.
Another important stressor is the risk of violence
in the workplace, half of the midwives and nurses
surveyed do not feel safe from outsiders or patients at
work. Data from several studies show that over 50 %
of participating midwives and nurses have experienced
some type of violence — physical, verbal, mobbing,
sexual — at work (17, 18, 19). According to a study by El
Ghagziri et al. (20), nurses and midwives who work more
than 40 hours a week are more likely to experience
workplace violence by patients or their relatives. Arafa
et al (21) found that female nursing professionals who
have contact with patients and work rotating shifts are
at increased risk of psychological and physical violence.

Most of studied nursing professionals had support
from colleagues and supervisors and could influence
the organization of their work. Over 50% of the
medical specialists believed that work tasks are evenly
distributed among them, as well as that the improvement
of their professional qualifications is encouraged. A
study by Radeva (22) conducted in two large hospitals
in Varna showed that midwives had limited decision-
making opportunities and poor professional support
from colleagues and supervisors, while the midwives
in our study had more autonomy and support from
colleagues.

Over 65% of studied healthcare professionals rated
their health as good or very good, with values showing
no significant differences between the three groups of
nursing professionals. Our data showed a high number
of psychosomatic complaints in nurses, higher compared
to that of doctors examined at the same time (5). The
number of psychosomatic complaints was related to the
number of working hours per week — nurses working
more hours had more psychosomatic complaints. Nurses
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MIOBEYE YacoBe, UMAT MOBeYE ICUXOCOMAaTUYHM OITAKBAaHUS.
MeaHMIMHCKUTE CECTPH, KOMUTO 4eCTO paboTAT M3BBHPEIHO
nim 0e3 aJjeKBaTHa MOYMBKA, [10-9ECTO CTPaJaT OT BIIOIIABA-
HE Ha 3]IpaBeTO M CbOTBETHO OTCHCTBUS 110 OostecT (23).

Hamwure naHHM nmoKa3BaT BUCOKO HMBO Ha €MOLMOHAIHO U
(M3MUeCKO M3TOIICHHUE [TPU U3CICABAHUTE IPODECHH 3IpaB-
HU CIICIHAJIMCTH, HAH-BHCOKO MPH MEIMIIMHCKUTE CECTPH.
EMOITHOHATTHOTO M3TOIICHHE € OCHOBEH CHMIITOM Ha OBpH-
ayT CHHIPOMa, KOWTO € CBBP3aH C MPEKOMEPHUTE H3UCKBa-
HUs Ha paboTHOTO MscTo (24, 25). Vandenbroeck et al. ycra-
HOBSIBAT, Y€ EMOILIMOHATHOTO U3TOILICHHUE € B CHJIHA HEraTHBHA
BPB3Ka C BCHYKH MIOKA3aTEJIH 32 OLICHKA HA MHIUBHIyaTHOTO
Onarononyyne (2). JleTepMHHAHTH HAa eMOLMOHATTHOTO U3TO-
IICHHE TIPH U3CIIeIBaHATa IPyIa MEIULUHCKH CICHAIICTH
ca paboTaTa B yCJIOBHsTA Ha HEJJOCTUT Ha BpeMe U BUCOKO Ha-
IpeXKEHHE, HECIIPABEAINBOTO pas3lpeleleHue Ha padOTHH-
TE 3aa4udl U EMOLMOHAJIHOTO HATOBAPBAHE OT MALIUCHTHUTE,
JIOKaTo 3a (M3MYCCKOTO M3TOIICHHE ¢ M BB3pAacTTa Ha CIIe-
nuanucrute. [Ipeanonarame, 4e ycTaHOBEHATA OTPULIATETHA
KOpenanus Mexy (pU3HYECKOTO U3TOLICHHE U Bh3pacTTa €
BCIIC/ICTBHE HA OTpaHHYABaHE HA (PU3HUCCKOTO HATOBApBaHE
IIPU M0-BB3PACTHUTE, IPEMHUHABAHETO HA €HA YAaCT OT TAX
Ha JHeBHa paboTa M OrpaHUYaBaHe Ha PAOOTHUTE YACOBE.
YcraHOBEHAaTa OTpHLATETHA KOpeIalus MEXKIy CIpaBeIn-
BOTO pasnpezeieHie Ha padOTHUTE 3a1a4i U eMOLIMOHAIIHO-
TO M3TOLICHHE U IICMXOCOMATHYHHUTE OIUIAKBAHUS MOKa3Ba,
4ye HEepaBHOMEPHOTO paslpelelicHue Ha 3aIaquTe MEKIY
MEIMLIUHCKUTE CIICIHATIUCTH BOIU O IO-TOJISAMO eMOLHO-
HaJIHO M3TOLICHHE M MOBeYe NCHXOCOMATHYHM OIUIAKBAHUS
npu Tsax. PaboraTa mpu BHCOKO HAMpPEKEHUE, HUCKA CTETICH
Ha aBTOHOMHOCT W HACHJIKE, B IOMBJIHEHHE KbM aucOanaHca
Ha YCHJIMSTA U Bb3HAIPAKICHHUETO, cadaTa OpraHH3aI[HoH-
Ha CIPaBE/UIMBOCT, JIMICATA HA TIOJKPEna, KOHPIUKTUTE U
JOBITUTE PAOOTHHU YacOBe, Ca CBBP3aHHU C TPEBOXHOCT, CTPEC,
ObpHayT u genpecus (19, 26, 27).

CrienMajucTUTe M0 3[PaBHU TPHIKU Ca M3JIOKECHHU Ha pas-
JIUYHU TPO(ECUOHAIHN CTPECOPH, MIOBEYETO OT KOMTO OMxa
mornu na 0baat peayiupanu. d Ettorre and Greco npemarar
MpOrpaMH 3a yIpaBJieHUEe Ha CTpeca, HACOUCHH KbM 0J100psi-
BaHe Ha (haKTOpUTE HA PabOTHUS MPOIEC, KOUTO Ja MUHUMHU-
3UparT Bb3/CHCTBUETO HA CBBP3aHUs C paboTaTta CTPeC BhpPXY
paboremuTe U J1a MOA0OPAT rpuxkara 3a nanuenrure (28).

3AKINIOYEHUE

O6xBaHaTUTE B MPOYYBAHETO CIEIUANHUCTH IO 3IPaBHU
I'PUKH B OOJIHWYHATA TIOMOII ca M3JI0KEHH Ha peula MCH-
XOCOIIMAIHU PHCKOBE, BOICIIH JI0 EMOIIMOHATHO U (HU3MUe-
CKO HM3TOLICHHE M MICUXOCOMAaTHYHHU OIJIAKBAHUS, KOUTO ca
IPEAIoCcTaBKa 3a NOBUILEH 34paBeH puck. Hammure nanHn
MTOKa3BaT, Y€ Mpo(ecHoHaTHUAT CTPEeC U CMeHHaTa pabdoTa,
0CcO0EHO HOITHUAT TPYA M ABJITUTE paOOTHHU YacoBe, TPsO-
Ba J1a O'baT BHUMATEIHO YIPABIsBAaHH.

OCCUPATIONAL HEALTH

who frequently worked overtime or without adequate
rest were more likely to suffer from poor health and
consequently absenteeism (23).

Our data showed high level of emotional and physical
exhaustion, the highest among nurses. The emotional
exhaustion is a major symptom of the burnout
syndrome, which is associated with excessive workplace
demands (24, 25). Vandenbroeck et al. (2) found that the
emotional exhaustion was strongly negatively related to
all measures of individual well-being. Determinants of
emotional exhaustion in the studied group of nursing
specialists were work under conditions of time pressure
and high strain, fair distribution of work tasks and
emotional dissonance from patients, while for physical
exhaustion it is also the age of health care specialists. We
guess that the established negative correlation between
physical exhaustion and age is due to the limitation
of physical activity in the elderly, the transition of a
part of them to day work and limitation of working
hours. The established negative correlation between
the fair distribution of work tasks and emotional
exhaustion and psychosomatic complaints indicates
that the unequal distribution of tasks among medical
professionals leads to greater emotional exhaustion and
more psychosomatic complaints among them. High-
strain work, low autonomy, and violence, in addition to
effort-reward imbalances, weak organizational justice,
lack of support, conflict, and long work hours, were
associated with anxiety, stress, burnout, and depression
(19, 26, 27).

Hospital nursing professionals are exposed to various
occupational stressors, most of which susceptible of
reduction. d‘Ettorre and Greco (28) proposed stress
management programs aimed at improve work context
factors associated with occupational stress and in such
way to minimize the impact of work-related stress on
workers and to improve patient care.

CONCLUSION

The studied hospital nursing professionals were exposed
to a number of psychosocial risks, leading to emotional
and physical exhaustion and psychosomatic complaints,
which are a prerequisite for increased health risk. Our
data showed that the occupational stress and shift work,
especially night work and long working hours should be
carefully managed.
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noaosOP HA BUOMAPKEPU 3A
ONPEAENAHE HA
MHOUBUAOYAITHA
YYBCTBUTEJIHOCT MNPU
NMPOPECUOHAJIHA EKCNMO3UNUUA
HA OJ1OBO

Xpucruan Jumobapesn

Hayuonanen yenmwvp no obwecmeaeno 30page u aHaiusu

PE3IOME

Ompassinemo ¢ 01060 e NPU3HAMO 34 CbUeCMEeH PUCK 3d
o0bwecmeenomo 30page, 0cobeno 8 pazeusawume ce cmpa-
HU. Buvnpeku ue ca npeonpuemu paznuynu npogecuonantu
u obwecmeenu 30pagHU MepKu, 3a 0a ce KOHMPOIUPd eKc-
nO3UYUSMA HA 01060, 8Ce OWe ce Cbobuasa 3a ciyyau Ha
ompassine ¢ 01060. Mznazanemo Ha 010680 600U 00 pa3iuyHU
6pedHU eghekmu 6bpPXy Xemonoemuunama, 6vopeunama, pe-
NPOOYKMUBHAMA U YEHMPATHAMA HEPEHA CUCTEMA, 2LABHO
ype3 noguuien oxcuoamugen cmpec. Teszu npomenu uepasm
sasicHa posisi 6 nposieume Ha 3aboassanemo. Unoyyupanama
oM 01060 MOKCUYHOCT 6APUPA NPU OMOETHUMEe UHOUSUOU
omuacmu nopaou 2eHeMUYHY Pasiudus 6 mAXHama uyecim-
sumennocm Kom egpekmume na memana. Habarooenuemo na
EKCRO3UYUAmMa Ha 011080 € OM Peulagao 3HaAYeHue KaKmo
3a 8bHWHAMA cpedda, maka u 3a nPoOYecUoOHaAIHAMAa eKcno-
suyus. [lo06opvm na Hati-nooxooswus ouomapkep 3a 8CeKu
cyeHapuil Ha eKCRo3UYUsL e OMm CbUeCBeHO 3Hadenue, 3a 0d
ce ocvlyecmsu nojesen u eghexmueen OUOMOHUMOPUHL.

KurouoBu xymu: Onomapkepu, HHINBHAYaTHA
YyBCTBUTEITHOCT, OJIOBO

BbBEAOEHUE

TOKCHYHH BELIECTBA U TEKKU METAJH CE ChbPIKAT B roJsiMa
9acT OT MPOAYKTUTE, KOUTO ynmoTpedsBame exenHeBHO (1).
OTkpuBaT ce B XxpaHara, Ko3MeTukara (2, 3), Jekapcrpara,
pa3iuyuHU npenaparu, OCH3WH, aJIkOXoll, BoJara, louyBaTa U
BBb3ayxa (4). U3non3sar ce B 3eMeIeINeTo, MPOU3BOACTBOTO U
npepaboTBaTeNHaTa UHAYCTpUs. [pyTr HAaUWH HA OMaaHETO
UM B OpraHu3Ma € IpH BAMIIBaHE (MOTOPHU IPEBO3HHU CPEI-
cTBa, NpoecHoHaIHA EKCIIO3UIIHSL, TpepaboTBaTEeIHU TIPe/-
MPUATHS U eNeKTPOLEHTpaNH). TeXKNTe METanu He H3IbJI-
HsBaT OMOJOrmYHA (PYHKIHS B OPraHW3Ma M MMAaT JTOKa3aHO
HEOIAronpUsTHO Bb3CHCTBHE BBPXY YOBEIIKOTO 3/IpaBe.

Puck ot npodecnoHanHo OTpaBsHE C OJIOBO MMa HpU pa-
OOTHWIIM, aHTAKHUPAHW B MPOMU3BOJACTBO M MpepadOTKa Ha
aKyMyJIaTopH, Tphou u Kadenu u ap. OIoBOTO HHXHOUpPaA aK-
THBHOCTTA HAa €H3MMUTE, Y4acTBallX B OMOCHHTE3a Ha XeMa
(AAJIK-nexuaparasa), mocpeacTBoM OJOKHpaHe Ha CyapXu-
JPUITHUTE UM I'PYIIH, KOETO OT CBOSI CTpaHa JI0BEX/1a 10 Ha-
pactBane Ha JIAJIK u konpornopdupuH B ypunarta. Hapye-
HaTa yTHJIM3alUsl Ha KEJIA30TO € MPUYMHA 32 MMOBUIICHOTO
My HHUBO B KPbBTA U [10sIBaTa HA CUJICPOLUTH (EPUTPOLIUTH C
YCHJICHO OTJiaraHe Ha GepUTHH B TSX).

OCCUPATIONAL HEALTH

SELECTION OF BIOMARKERS
FOR DETERMINING
INDIVIDUAL SUSCEPTIBILITY
TO OCCUPATIONAL LEAD
EXPOSURE

Hristian Dimbarev
National Center of Public Health and Analyses

ABSTRACT

Lead poisoning is recognized as a significant public
health risk, particularly in developing countries.
Although various occupational and public health
measures have been taken to control lead exposure,
cases of lead poisoning are still reported. Lead exposure
leads to various harmful effects on the hematopoietic,
renal, reproductive and central nervous systems, mainly
through increased oxidative stress. These changes play
an important role in the manifestations of the disease.
Lead-induced toxicity varies among individuals in part
due to genetic differences in their susceptibility to the
effects of the metal. Monitoring lead exposure is critical
for both environmental and occupational exposure. The
selection of the most appropriate biomarker for each
exposure scenario is essential to implement useful and
effective biomonitoring.

Keywords: biomarkers, individual susceptibility,
lead

INTRODUCTION

Toxic substances and heavy metals are found in many
of the products we use daily (1). They are found in
food, cosmetics (2, 3), medicines, various preparations,
gasoline, alcohol, water, soil and air (4). They are used
in agriculture, manufacturing and processing industry.
Another way they enter the body is through inhalation
(motor vehicles, occupational exposure, processing
plants and power plants). Heavy metals do not perform a
biological function in the body and have a proven adverse
effect on human health.

There is a risk of occupational lead poisoning in
workers involved in the production and processing
of batteries, pipes and cables, etc. Lead inhibits the
activity of enzymes involved in heme biosynthesis (ALA
dehydratase) by blocking their sulfhydryl groups, which
in turn leads to an increase in dALA and coproporphyrin
in urine. Impaired utilization of iron is the reason for
its increased level in the blood and the appearance of
siderocytes (erythrocytes with increased deposition of
ferritin in them).
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[MTonumopdHUTE BapuaHTH HA Pa3IMYHKU T€HU MOTaT Ja OblaT
MAapKEp 3a UHAMBUAYaJIHA YYBCTBUTCIHOCT KbM CKCIIO3UIIH
Ha OJIOBO U rojisiM Opoii TeHU U BapHaHTH B TAX ca Bede ycTa-
HOBEHHM M J0Ope OXapaKTepu3npanu. MHOIO OT T€3U I'eHH ca ¢
OCHOBHHU q)yHK]_Il/Il/I " IMpoMdHaTa B TAX B PE€3YJITAT HA I'CHCTU-
YeH NOoJIUMOP(U3BM, MOXKE Ja TIOBIIUSAEC BBPXY MPeapasnoso-
JKEHOCTTA 3a Pa3BUTHE Ha JajeHo 3abomsiBane. OTKPHBAHETO
Ha JIn1a ¢ BUCOKa MHAUBHAYaJIHA YYBCTBUTCIIHOCT KbM OJIOBO
1€ TI03BOJTH T€ J1a OBAAT MPE/Ia3eHu OT €BEHTYATHH 3PAaBHH
MPOOJIEMH, PE3YJITAT OT CKCIIO3UIIUS Ha paOOTHOTO MSICTO.

B’BBG)K,I[EIHCTO Ha MOJICKYJISIpHU 61/10Map1<ep1v1 1€ IIO3BOJIK J1a
CC M3BHPUIM MHAMBHAYAJIHA OLCHKA Ha IIbTUIIATA HA o0MsI-
Ha Ha BCIICCTBATa (5) " IOBCACHUCTO HA OCHOBHUTE CH3UMU,
OTTOBOPHHU 3a MeTa60J’II/I3PIpaH6TO Ha OJIOBOTO B OpraHus3ma.
HoBure MOJICKYJIAPHHU TCXHOJOIMHU pPA3MIUPABAT BB3MOXK-
HOCTHUTC 34 CKPUHUHI' KAKTO HAa MHAWBUAYAJIHUA I'CHECTUYCH
PHUCKOB q)aKTOp 3a YYBCTBUTCIHOCT KBM BPEIHOCTUTC Ha
pa60THaTa Cpcla, Taka U Ha paHHO WJIHW KbCHO HNPOSABCHUTC
HaCJICACTBCHU OoitecTn.

FrEHN N PAKTOPUTE HA 3AOBUKATIALLATA
CPEOA

B HayuHnara nuTepaTypa JIMIICBA AOCTaTh4uHO MH(OpMALIMS
3a TOBa KOU I'eHETUYHH (PaKTOPU OKa3BaT BIMSHUE BHPXY Me-
TaboJIM3Ma U TOKCUYHUTE e(eKTH NPU NpodecroHaIHa eKC-
[IO3ULIMS HA TEKKU METAJIA KaTo OJIOBO.

Wndopmanusra OTHOCHO B3aUMO/ICHCTBUETO MEXK/1y T'€HUTE
U 3a00MKasIaTa cpeia € M3KJIIOYMTEIHO BajkHA, 3alloTo
MOXe J1a O0SCHU Pa3jIMKUTE B YYBCTBUTEIHOCTTA HA MHJIH-
BUJIUTE U IOIYJAIMUTE KbM EKCIIO3UIIMS Ha TEXKKH METaJIH,
3aenHO ¢ Jpyru (axropu, MomupuuMpaimn edexTa, Hamp.
T0JI, BB3PACT, TIOTIOHOITYIIIEHE U HAYMH Ha XpaHEHE.

B3anMoneicTBrATa MEXTy TEHUTE W 3a00MKaJIAIIaTa cpeaa
110 OTHOIICHUEC HA TOKCUKOKMHECTHUKATA U TOKCUKOAWHAMUKA-
Ta HA TCXKKUTEC METAJIM MOT'aT Ja UMAaT 3HAYCHUEC HA pa3J'II/I‘-IHI/I
HuBa. Te 3aciy’kaBaT BHUMaHHE OT CTpaHa Ha cHUCTeMara Ha
3/IpaBeolia3BaHe, Mopaau Bb3MOKHOCTTA Jia ¢ UACHTH(DUIIU-
pat cyOeKTHTE ¢ 0COOCHA YSI3BUMOCT W Ja C€ MpearpueMar
MPCBAHTHBHY U MPOPHUIAKTUYHU ICHCTBHSL.

W3cnenBaHeTo Ha TEHETUYHHUTE BapUallMM M TEXHHUTE B3au-
MOJIEHCTBUSA ¢ (haKTOpUTE Ha 3a00MKaIsAIIaTa cpeaa Morat aa
MpeAOCTAaBAT AJONBJIHUTEIIHA Bb3MOKHOCT 3a U3ACHABAHEC HA
MHJUBUYyalTHATa YyBCTBUTEIIHOCT KBM 0JI0BO. J[Hec e 1obpe
N3BCCTHO, Y€ 'CHCTUYHHUTC (baKTOpI/I npeacraBjisiBaTt 4aCT OT
MO-TOJISIM KOMILJICKC 3a Ae(DUHUPAHETO HA YyBCTBUTCIIHUA KbM
TEXKKH METAJIM WHAWBHAW. TakvWBa MEKITyWHIHBHIYaTHH
TEHETHYHU Pa3lIMYus 3a¢HO C APYru (pakTOpH Ha OKOJIHATA
cpena Morar jga ohopMsIT YHUKaAJIeH (DEHOTHIT U CIIeI0BATEN-
HO OTJIMYMTENICH OTTOBOP HA MHIUBHINATE KbM CPEIIAIIH Ce
B 3a00uKainsiara ru cpeaa TokcuHu. ClieloBaTesHO H/ICH-
TUHIIMPAHE HA BAPUAHTH B T€HU, CBBP3aHH C MEXaHU3Ma Ha
TOKCHYHOCT KbM OJIOBO, KAKTO M TEXHUTE B3aUMOJICHCTBUS C
JIpyru pakTopH Ha OKOJIHATA CPe/a, 1Ie OCUTYPST BaXKHU JIaH-
HU HE CaMO 32 MHIWBUIYATHUTE Pa3INIHs U UACHTU(DUKAIUS
Ha YyBCTBUTCIHU I'PYIIU UHAUWBUH, HO CBIIO TaKa 1 3a pas-
pa60TBaHe Ha HOBU MPEBAHTHUBHU U TCPANICBTUYHU MMOAXOAU.

OCCUPATIONAL HEALTH

Polymorphic variants of different genes can be a marker
of individual susceptibility to lead exposure, and a large
number of genes and variants in them have already been
established and well characterized. Many of these genes
have essential functions and a change in them as a result
of genetic polymorphism can affect the predisposition
to develop a given disease. The detection of individuals
with high individual sensitivity to lead will allow them
to be protected from possible health problems resulting
from workplace exposure.

The introduction of molecular biomarkers will allow
an individual evaluation of metabolic pathways (5)
and the behavior of the main enzymes responsible
for metabolizing lead in the body. New molecular
technologies expand the possibilities of screening, both
of the individual genetic risk factor for susceptibility
to the harmfulness of the working environment, and of
early or late manifested hereditary diseases.

GENES AND ENVIRONMENTAL
FACTORS

The scientific literature lacks sufficient information
on which genetic factors influence the metabolism and
toxic effects of occupational exposure to heavy metals
such as lead.

Information on the interaction between genes and the
environment is extremely important because it can
explain differences in the susceptibility of individuals
and populations to heavy metal exposure, together
with other effect-modifying factors, e.g. gender, age,
smoking and diet.

Gene-environment interactions in the toxicokinetics
and toxicodynamics of heavy metals may matter at
different levels. They deserve attention from the health
care system, due to the possibility to identify subjects
with particular vulnerability and to take preventive and
prophylactic actions.

The study of genetic variation and its interactions
with environmental factors may provide an additional
opportunity to elucidate individual susceptibility to
lead. It is now well known that genetic factors form part
of a larger complex in defining heavy metal sensitive
individuals. Such inter-individual genetic differences
together with other environmental factors can shape a
unique phenotype and therefore a distinctive response
of individuals to environmental toxins. Therefore,
identification of variants in genes related to the
mechanism of lead toxicity, as well as their interactions
with other environmental factors, will provide
important data not only for individual differences and
identification of susceptible groups of individuals,
but also for the development of new preventive and
therapeutic approaches.
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MHoro u3cieaBaHus Ha B3aUMOJICHCTBHETO I'eH-Cpeia Ce 0C-
HOBaBaT HA WHJ/IMBHJIYaJTHH T'CHOTHIIOBE U TEXHHUTE ()CHOTH-
noBe (IIposiBa Ha e(heKTH BBPXY 3paBeTo). B mo-rinodanuus u
0e3mpUCTPACTEH MOAXO, H3BECTCH KaTO U3CIICABAHE HA aco-
nuupane B uenusi reioM (GWAS), Bcrnukn nomumophusmu
(SNPs u CNVs) ce TecTBaT 3a acorMupane ¢ AaaeH peHOTHIT
0e3 TpeaBapUTENHH MPEONOIOKEHUS 332 MPUIUHHO-CIE-
CTBEHHUTE JIOKYCH. EMUTCHETHYHUAT Teii3aX MOXKe IO TI0JI0-
OeH HaunH 1a ObAe MU3CIEABaH B MPOYYBAHMS 32 ACOIUHpa-
He B nenns enurenoM (EWAS). M nBara Tuma uscnenBaHus
HMaT OTPOMEH MOTEHIMAN 32 UACHTU(UIIMPAHE HA MapKEpH
3a TeHETUYCH PHUCK. TAXHOTO THIKYBaHE 00aye € Bh3IMPeIsT-
CTBaHO OT I'OJIEMHUsI OpPO¥ MHOTOKPATHU CPABHCHHSI, KOMTO CE
MPOBEXK AT, KOSTO MOXKE J1a IOBE/C 10 (DaIIMBH MOTOKHUTE-
HU pe3yntard. ClieoBaTeIHO MPOYYBAHMATA 32 BaTHIHPAHE
B JIPYTH IOIYJIALUH, )KUBOTUHCKH MOJICITH WU CKCIICPUMCH-
TaTHU cucTeMu TpsiOBa na mombpaBaT GWAS u EWAS.

Pasmpeznenennero Ha MONMMOP(PU3MUTE BapHUpa MO LEIHS
cBAT. B3aumogzeiicTBusATa reH-cpefia Morar Jia ce pas3jinyaBar
3HAYUTEIHO MEXJy pasjIMYHUTE eTHU4Yecku rpynu. Hanpu-
Mep aJiell, CBBbP3aH ¢ Ho-e(PeKTHBEH MeTadOoNIn3bM Ha apCeH,
MIOYTH JIMIICBA B a)PUKAHCKUTE TOIYJIAIIH, HO IPUCHCTBA C
gecTtoTa 0T 70% B MECTHUTE F0KHOAMEPUKAHCKY TOMYJIalliH,
KOETO II0Ka3Ba, 4e IIPU PA3JIUYHU [ONYIalUHU LIE CE IIPOsIBSIBA
pa3IuYHa CTENeH Ha TOKCUYHOCT. ClleI0BaTeTHO ETHUYECKHU-
AT IMIPOU3X0J TPsIOBa /1a ce B3eMa MTPEABH /I, KOraTo NMa CUTyp-
HU HayYHH JAHHU U KOTATO € Bb3MOXKHO.

[loBeuero mpoyuBanusi ce (GoKycHpar BbPXY I'CHETHYHATA
OCHOBA 33 YyBCTBUTEJIHOCT KbM OTJEIHH METAJH, JOPH KO-
raTo uMa u3JjlaraHe Ha HAKOJKO MeTalla UM KOraTo TEXHUTE
CBOTBETHH IIBTHINA ce mpecuuat (6, 7, 8) . OT 3a4eBaHETO 110
CMBPTTa XOpaTa ca M3JI0KEHH Ha MHOXKECTBO 3aMBPCUTCIH
- METaJH U IPYTH TOKCHYHU BEIIECTBA. 3a J1a Ce yIOBU Ta3H
CIIO)KHA W JIO)KMBOTHA EKCIIO3UINS, TEPMHHET ,,eKCII030Ma
e BBBeneH npe3 2005 . ot a-p Yaiing (2005). Excriozomara
MOYKe J1a OOSICHM 3aIl0 HSIKOW W3CIECABAHUS BBPXY OTICITHH
€JeMEHTH He MOratr Ja ObJaT BB3MPOU3BEICHH B IPYTH IO-
MyJIaIy, Mopay TAXHATA pa3IMdHa UCTOPHUS HA €KCTI030Ma.

OnoBOTO € TOKCHYEH eJIEMEHT, KOHTO ce cpema B olmara
cpena, KakTo M B NMpo(ecHOHaTHUTE Cpenu. 3aMbpCsBaHe-
TO C OJIOBO B OKOJIHATA CpEla € pe3yiTaT OT NMPOMUIIICHU
eMHCHH, H3rapsiHe Ha BBIVINIIA, aBTOMOONITHY EMUCHH, TIHT-
MEHTH, CTapH BOAONPOBOAHN MHCTANAINH, PEIUKINPAHE HA
OJIOBHM OaTepui, KOETO OT CBOSI CTPaHa BOJH /10 3aMbPCSBAHE
Ha BojaTa 1 xpaHata. OCHOBHHTE ITBTHIIA 32 TOCTHIIBAHE MTPH
YOBEeKa ca AUXaTeNeH W 4ype3 moriabinane. IIpes nocnegaure
TOAVHY TIOPAIU MPEANPHETH MEPKU B Pa3BUTUTE CTPAHH EKC-
MO3UIIMATA Ha OJIOBO OT OKOJIHATa cpesia € HaMalsijia, BbIpe-
KM TOBa €KCIIO3UIIUATA € BCE Ollle BUCOKA B HAKOM Pa3BUBAIIU
ce CTpaHu.

[TepBuTE nOKA3aTeNCTBa 3a pa3iIMKW B HUBATa Ha OJOBO B
KpBBTa KaTo (PyHKIUS Ha BapHALMUTE HA TCHOTHIA IIPH
ALAD (konmupami gexmapara3a Ha JeNTa-aMHHOJIEBYJIHHO-
Ba KHCEJIMHA) ca MOKJIaJABaHu mpeau moutu 35 rogunu (9).
ALAD e ocHOBHuAT cyOCTpaT, KOWTO CBBpP3Ba OJIOBOTO B
yepBenute kKpbBHU Kietku (10, 11). Crnen te3n nmbpBoHaval-
HU ITyOJMKAIlMM MHOTO ITPOy4YBaHUs ca (POKYCHpPaHH BBPXY
OCHOBHMTE B3aUMOJICHCTBUSI MEXly €KCIIO3HILIHUSTA HA OJIOBO,
redotuna ALAD u TOKCHUHOCTTA.

OCCUPATIONAL HEALTH

Many studies of gene-environment interaction are
based on individual genotypes and their phenotypes
(manifestation of effects on health). In the more global and
unbiased approach known as a genome-wide association
study (GWAYS), all polymorphisms (SNPs and CNVs) are
tested for association with a given phenotype without
prior assumptions about causal loci. The epigenetic
landscape can similarly be explored in epigenome-
wide association studies (EWAS). Both types of studies
have enormous potential for identifying markers of
genetic risk; however, their interpretation is hampered
by the large number of multiple comparisons that are
conducted, which can lead to false positives. Therefore,
validation studies in other populations, animal models,
or experimental systems should complement GWAS and
EWAS.

The distribution of polymorphisms varies worldwide;
indeed, gene-environment interactions can differ
significantly between different ethnic groups. For
example, an allele associated with more efficient arsenic
metabolism is almost absent in African populations
but is present at a frequency of 70% in indigenous
South American populations, indicating that different
populations will exhibit different degrees of toxicity.
Therefore, ethnicity should be taken into account when
there is reliable scientific data and whenever possible.

Most studies have focused on the genetic basis for
sensitivity to individual metals, even when there is
exposure to several metals or when their respective
pathways cross (6, 7, 8) . From conception to death,
humans are exposed to numerous pollutants - metals,
and other toxic substances. To capture this complex and
lifelong exposure, the term ,,exposome* was coined in
2005 by Dr. Wilde (2005). The exposome may explain
why some studies on individual elements cannot be
replicated in other populations, due to their different
exposome histories.

Lead is a toxic element found in the general environment
as well as in occupational environments. Lead pollution
in the environment results from industrial emissions,
coal burning, automobile emissions, pigments, old
plumbing, recycling of lead batteries, which in turn
leads to water and food contamination. The main
routes of human exposure are inhalation and ingestion.
In recent years, due to measures taken in developed
countries, exposure to lead from the environment has
decreased; however, exposure is still high in some
developing countries.

The first evidence of differences in blood lead levels as
a function of genotype variations in ALAD (encoding
delta-aminolevulinic acid dehydratase) was reported
almost 35 years ago (9). ALAD is the major substrate
that binds lead in red blood cells (10, 11). Since these
initial publications, many studies have focused on the
underlying interactions between lead exposure, ALAD
genotype, and toxicity.
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OCHOBHHUSIT aHAJM3UPaH BapUaHT Ha MOJUMOP(U3BM Ha reHa
ALAD e 3amectBaneTo Ha Lys-59-Asn (rs18000435). JIBara
anena ca TpaguunoHHo o3HaueHn ALAD-1 (Lys) u ALAD-2
(Asn), ¢ monyuenute resorunose CC (xomo3uroren) u CG
(xeTepo3uroreH). AMHHOKHCEIUHHATa no3unus Ha Lys-59-
Asn He e pasmnoJiokeHa 0JU30 10 MecTara Ha CBbp3BaHE Ha
LIMHKa, KbM KOUTO Pb BepositTHO ce cBbp3Ba (12). Benpeku
ToBa Asn e HeyTpajlHa aMHHOKHMCEINHa, 1okaTto Lys e moso-
KUTEITHO 3ape/ieH, TaKa Ye TOBa aMUHOKHCEINHHO 3aMeCTBa-
HE BOAM A0 MO-EJEKTPOOTPHULIATENIEH €H3UM, MOBIUTalKN
xumnoTte3ara, ue ALAD-2 moxe Jia ce CBbpKe C IOJIOKUTEITHO
3apenenus Pb iion no-3apaso ot ALAD-1, kaTo no To3u Ha-
YUH OCUTYpsIBa 3aJbp’KaHE HA OJIOBOTO BBB BBTPECHIOBOTO
MIPOCTPAHCTBO ¥ BBTPE B KIETKU B MO-MaJIKO OMOJIOCTBITHA

dopma (13).

Wetmur u cpaBT. (1991) ca cpen mbpBUTE, KOUTO TEMOHCTPH-
part, 4ye u"auBuauTe, Hocewu anena ALAD-2, umar no-u-
COKM HHWBa Ha Pb B KpBBTa, KaTO pEe3yiNTar OT IPOYdYBaHE
cpen 1000 nena ot Hio ﬁopK (13). MeTtaananus Ha 15 cratuun
IMOKa3Ba MO-BUCOKHU HHBa Ha Pb B KpBBTa NMPU HOCHTENH Ha
ALAD-2 (14).

I'enotunsr 151800435 ALAD-2 ce cpema 4ecTo mpH Jula
¢ npodecroHaliHa eKcro3uis Ha Pb, kouTo ca paboTuIn
roBeve OT 6 TOAMHH B NPEANPHUSATUS OT OJOBHATA IPOMHUIII-
neHoct (15). Pasnpenenennero Ha reHoTHIIA 00ade MOXKe J1a
ObJie pe3yTaT OT FeHOTHITHA CEJIEKIINsI, Thil KaTO CyOeKTHTE
ALAD-2 morar aa Opaat 3amuTeHu oT edexture Ha Pb u
Jla TOJIEpUpAT MO-ABJITH eKCo3ulink Ha Pb B cpaBHeHue ¢
naauBuaute ALAD-1 (16-20).

OCHOBHUTE I'€HETUYHHU (baKTOpI/I O4YCBUHO UT'pasAT KpUTHUY-
Ha DPOJIsI B TOKCMKOKMHETUKATa U TOKCUKOJMHAMHUKATa Ha
MCTAJINUTC. Ol{epTaBamaTa CC KapTHHA 3a MOBCUCTO METAJIHU
€, 4€ TOBA BJIUSAHUC Haﬁ-BepOHTHO € IIOJIMT'CHHO, KaTO HAKOHU
T'CHU UMaT 11O-CUJICH e(l)eKT OT Apyru.

Bpsb3kara mexay renotuna ALAD u ekcriozunusita Ha 0510-
BO € Hail-100pe NMpoydeHOTO B3aMMOAEHCTBHE, C U3BECTHH
Moau(duKanuu Ha MeTaboJIn3Ma Ha OJIOBOTO YpPe3 IOJINMOp-
¢usmu Ha ALAD, B norpiiHEHHE KBM e(peKTa BEPXY TOKCHY-
HOCTTA Ha OJIOBOTO.

BUOMAPKEPUTE - OBGEKTUBHA
XAPAKTEPUCTUKA

B TokcuKonorusita mupoka nonyJspHOCT MPUI00MXa 1 TT0B-
CeMeCTHO ce u3mnoi3Bat ouomapkepu. [Ipe3 2001 r. pabotHa
rpyna Ha AmepukaHckus 3apaBeH MHCTUTYT (NIH) cran-
JlapTU3UpPa ONpEJIeNICHHETO 3a OMOMapKep KaTo ,,[IapamMeTsp,
KOWTO MOe J1a ObJie 0OEKTHBHO M3MEPEH M € MHINKATOp Ha
OuoJIoruYeH mporec’.

BuomapkepuTe mpencTaBiusBaT XapaKTEPUCTHKA, KOATO Ce
n3MepBa 0OEKTHBHO M MOXKE Jia Ce CUMTa 3a IOKa3aTel 3a
HOpMaJieH OMOJIOTHYEH IpoIiec, Mporec Ha 3a00JIsIBaHe NIIH
THUTNIWYHA PEAKINs Ha OpraHu3Ma KbM BBHIIHHU areHTH. bro-
MapKepHTe ce Pa3/eaT Ha TPU TPYTIHN:

OCCUPATIONAL HEALTH

The main ALAD gene polymorphism variant analyzed
is the Lys-59-Asn substitution (rs18000435). The two
alleles are traditionally designated ALAD-1 (Lys)
and ALAD-2 (Asn), with the resulting genotypes CC
(homozygous) and CG (heterozygous). The amino acid
position of Lys-59-Asn is not located near the zinc
binding sites to which Pb likely binds (12). However,
Asn is a neutral amino acid, while Lys is positively
charged, so this amino acid substitution results in a
more electronegative enzyme, raising the hypothesis
that ALAD-2 may bind to the positively charged Pb ion
more tightly than ALAD-1, thus ensuring retention of
lead in the intravascular space and inside cells in a less
bioavailable form (13).

Wetmur et al., 1991, were among the first to demonstrate
that individuals carrying the ALAD-2 allele had higher
blood Pb levels in a study of 1000 New York City
children (13). A meta-analysis of 15 articles showed
higher blood Pb levels in ALAD-2 carriers (14).

The rs1800435 ALAD-2 genotype is common in
individuals with occupational exposure to Pb who
have worked for more than 6 years in lead industry
enterprises (15). However, the genotype distribution
may be the result of genotypic selection, as ALAD-2
subjects may be protected from the effects of Pb and
tolerate longer Pb exposures compared to ALAD-I
individuals ( 16 —20).

Underlying genetic factors clearly play a critical role in
metal toxicokinetics and toxicodynamics. The emerging
picture for most metals is that this influence is most
likely polygenic, with some genes having a stronger
effect than others.

The relationship between ALAD genotype and
lead exposure is the best-studied interaction, with
known modifications of lead metabolism by ALAD
polymorphisms, in addition to the effect on lead toxicity.

BIOMARKERS - OBJECTIVE
CHARACTERISTICS

In toxicology, biomarkers have gained wide popularity
and are widely used. In 2001, a working group of the US
Institute of Health (NIH) standardized the definition
of a biomarker as ,,a parameter that can be objectively
measured and is an indicator of a biological process®.

Biomarkers represent a characteristic that is measured
objectively and can be considered an indicator of a
normal biological process, a disease process or a typical
reaction of the body to external agents. Biomarkers are
divided into three groups:
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TPYOOBA MEOWLIMHA

1. Buomapkepu 3a eKcno3uyus - eK30reHHNU BElecTBa, TeX-
HUTE METa0OJIUTH, MPOAYKTH Ha B3aUMOJICHCTBHE MEXKTY
KCEHOOMOTHIIM U MPULETHU MOJEKYJIU WM KIETKHU, U3-
CJeJIBaHU B HAKOS 4acT Ha opraHu3ma. buomapkepure 3a
€KCIIO3MIIMS MPOSIBABAT TCHACHIUS JJa UHTETPUPAT BCUY-
KM MBTHINA Ha E€KCHO3MIMS 32 ONPENeIEHO XMMHUYECKO
BerlecTBo. Ilprema ce, ye OMOMapKepHT 3a EKCIO3UIIUS
€ TI0-110JIe3eH, aKO B OMOJIOIMYEH MaTepual ce MU3MepBa
CBHOTBETHOTO BELIECTBO, & HE HEroBUsl MeTaboiut. [lpu
OJIOBHA EKCITO3UIIMS Ba)KEH OMOMAapKep 3a eKCHO3ULUS €
H3MepBaHe Ha KOHIIEHTPALMsTa Ha 0JI0BO B KPbBTa — IIPU
HEEeKCIIOHUPAHU JIMLA Bapupa Mexay 5 u 15 Mukporpam/
n1. Tlpu excrioHupaHu juia Tpssosa na e moj 40 MUKpO-
rpama/ui, a mpH *eHu BbB (hepTHIIHA Bb3pacT - mox 30
MUKporpama/ni. buomapkep 3a eKCIO3UIS HA OJIOBO € U
MU3MEPEHOTO KOJIMYECTBOTO HAa METAOOIUTUTE KOIIPOIIOP-
¢upun u 5-AJIK B ypuHara.

2. Buomapkepu 3a eghexm - u3mMepuMo OMOXUMUYHO, (U-
3MOJIOTMYHO WJIN JIPYTO U3MEHEHHE B OpraHu3Ma, KOETO
B 3aBHCHUMOCT OT BEJIMYMHATA CH CE€ IpPU3HaBa 3a ycTa-
HOBEHO MJIM ITOTEHIIMAIIHO BJIOIIABAHE Ha 3/[paBeTo. bro-
MapkepuTe 3a e()eKT Morar aa ObJaT MMoJIe3HH 3a OLCHKA
Ha EeKCIIO3MIUATA, 0COOCHO aKo CHUTHAJIU3UPAT 3a ajall-
THBHU, NPEIKINHUYHN WU MPEICUMITOMHHU CTaAWH B
Pa3BUTHETO Ha 3a00JISBAHETO, KOUTO ca CHEHU(DUIHM 32
JlasIeHoTo BemecTBo. Hanpumep Hecnienuduien Ouomap-
Kep 3a EKCIO3UIUS Ha 0JIOBO € MHXMOMPAHETO HA XEM Me-
TaboNIM3Ma 1 Pa3BUTHETO Ha XUIIOXPOMHA CHJEpoaxpec-
THYHA aHEMU .

3. Buomapkepu 3a unOusuodyaiHa 4yeCMEUMETHOCH —
Hal-Ba)kHATA I'pyla OMOMapKepH, OIpEAeaIa pa3inKa-
Ta B MHAMBHAyaJHATa YyBCTBUTEIHOCT HA BCEKH OTHAE-
JICH MHIUBU/ TIPH €HA U ChIIA eKCIIO3UIIN HA TOKCHYHU
areHTH.

BnusiHMeTO Ha pa3NIMYHU I€HU M TEXHHUTE TOIUMOPPUIMH
BBPXY OJIOBHATAa MHTOKCHKAI[HS BCE OLIE € B IPoLiec Ha MPo-
yuBaHus. Hail-u3BecTHUAT red B ToBa oTHoueHue e ALAD
I'eH, KOWTO € J00pe MPOoyYeH B YOBELIKA IOITYJIalHs U KHU-
BOTHUHCKHU MoJieJIU. [ eHeTHUHUAT MONUMOpP(U3BM U3k
MMa CHJIHO BJIMSIHUE BBpXY abcopOuusita © OMOKyMyJinpa-
HETO Ha 0JIOBOTO, HO HEroBaTa poJis 10 OTHOLIEHUE HEBPO-
TOKCHMYHOCTTA Ha 0JIOBO € Bce olie HesicHa. HeoOxonumu ca
ObIewy n3cneBaHus U B Ta3u Hacoka. Ha Tabn. 1 e npen-
CTaBEH CIHCBHK C T€HETHMYHU MONMMOP(U3IMH, KaHIUJATH
3a FeHeTHYHHM OMOMapKepH 3a OLEHKa Ha WHJAMBHyajHa
MPEeAPa3NOJI0KEHOCT KbM MHTOKCUKAIUA ¢ 0J10BO. ['eHOTH-
NMpaHeTo Ha NoAOpaHu noauMopdHHU BapuaHTu (tadi. 1) B
WU B OJIM30CT 0 T€HH U XPOMO3OMHM JIOKYCH B Ipyra OT
EKCHOHUPaHH JTOOPOBOJILU ClIeABa J1a ObJie U3BBPIIBAHO C
TaqMan texHosorus npu usnonaspane Ha Real-time PCR u
MocJjie/(Ball] aHaJU3 ChC CleNUaIu3upan copryep 3a oT4u-
TaHe Ha TeHOTUIIUTE.

OCCUPATIONAL HEALTH

1. Biomarkers for exposure - exogenous substances,
their metabolites, products of interaction between
xenobiotics and target molecules or cells studied
in any part of the body. Exposure biomarkers tend
to integrate all exposure pathways for a given
chemical. A biomarker of exposure is considered to
be more useful if the relevant substance is measured
in biological material rather than its metabolite. In
lead exposure, an important biomarker of exposure
is the measurement of lead concentration in the
blood - in unexposed individuals it varies between
5 and 15 micrograms/dL. In exposed individuals it
should be below 40 micrograms/dl, and in women
of childbearing age below 30 micrograms/dl. A
biomarker for lead exposure is also measuring the
amount of the metabolites coproporphyrin and 5-ALA
in the urine.

2. Biomarkers for effect - a measurable biochemical,
physiological or other change in the body, which,
depending on its magnitude, is recognized as an
established or potential deterioration of health. Effect
biomarkers can be useful for exposure assessment,
especially if they signal adaptive, preclinical, or
presymptomatic stages in disease development that
are specific to the substance. For example, a non-
specific biomarker of lead exposure is the inhibition
of heme metabolism and the development of
hypochromic sideroachrastic anemia.

3. Biomarkers for individual sensitivity - the most
important group of biomarkers, determining the
difference in the individual sensitivity of each
individual subject to the same exposure to toxic
agents.

The influence of different genes and their
polymorphisms on lead intoxication is still under
investigation. The best-known gene in this regard is the
ALAD gene, which has been well studied in the human
population and animal models. Genetic polymorphism
appears to have a strong influence on lead absorption
and bioaccumulation, but its role in lead neurotoxicity
is still unclear. Future research is needed in this
direction as well. Table 1 presents a list of genetic
polymorphisms, candidate genetic biomarkers for
assessing individual susceptibility to lead intoxication.
Genotyping of selected polymorphic variants (Table 1)
in or near genes and chromosomal loci in a group of
exposed volunteers should be performed with TagMan
technology using Real-time PCR and subsequent
analysis with specialized software for reporting
genotypes.
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Tabn. 1. Cnucbk ¢ 2eHeMUYHU rnouMopghu3mu,
kaHOudamu 3a eeHemu4HU buoMapKepu 3a OUeHKa

Table 1. List of genetic polymorphisms, candidate
genetic biomarkers for assessing individual

Ha uHOusudyarHa rpedpasronoXeHoCcm KbM

UHMOKCcuKauusma ¢ 0/1080

Ne

Ten/
Gene

YecroTta
pAAbLK anen
/ Frequency

rare allele

3amsaHa /
Replacement

BapuaHt /
Variant

foaun
EWA
Year

2013 AGT rs699 (AGT

M235T)

A/G G:0.409

2015 ALAD rs1805313 A/G G: 0.278

2016 XPO5

(POLR1C)

rs2257082 G/A A:0.222

2017 UNC5D rs1050397

0

G/A A:0.333

2018  CYP1B1  rs1056836 G/C C:0.429

2018 ALAD rs818708 G/A A: 0.359

2018  HOTAIR  rs7958904 C/A/G C: 0.308

2018 TRPV5 rs4252424 G/A A: 0.207

2018 MALAT1  rs3200401 c/T T:0.227

2019 AGT rs7079 G/T T:0.323

Tun / Type

TpaH3numa
cybetutyums /
Transition
substitution
TpaH3numa
cybetutyuma /
Transition
substitution
TpaH3numa
cybetuTyums /
Transition
substitution
TpaH3numa
cybetutyuma /
Transition
substitution
TpaHcBepcua
cybetutyumsa /
Transversion
substitution
TpaH3numa
cybetutyuma /
Transition
substitution
TpaHcsepcua
cybctutyums /
Transversion
substitution
TpaH3nyma
cybetutyuma /
Transition
substitution
TpaH3numa
cybetutyums /
Transition
substitution
TpaHcBepcua
cybetutyums /
Transversion
substitution

susceptibility to lead intoxication

JNokauusa /
Location

MucceHc /
Missense

MHTpoH / Intron

WHTpOH / Intron

BbTpereHeH /
Endogenous

BbTpereHeH /
Endogenous

UTR 3”

BbTpereHeH /
Endogenous

BbTpereHeH /
Endogenous

BbTpereHeH /
Endogenous

BbTpereHeH /
Endogenous

3AKIMIOYEHUE

OTpaBsiHETO € OJIOBO € M3BECTHO HA YOBEYECTBOTO OIIE OT
JIPEBHOCTTA, KAaTO CHTYAIUsTa ce BIOIIaBa OT 18-u Bek 1o
BpeMe Ha WHAyCTpHaiHaTta peBoitonus. [Ipe3 To3m nepuox
ca OTKPHUTH PEeIMIa BAKHU KadecTBa HA OJOBOTO, KOMTO T'0
HalpaBUXa eIUH OT HAH-IIMPOKO M3IMOI3BAHUTE WHAYCTpPHU-
amau Metanu. OJOBOTO HSIMa M3BECTHA OMOJOTMYHA (yHK-
U1 B TSJIOTO M CJIEJT KaTo TOTIa{HE B OPTaHn3Ma, € JOKa3aHo,
4ye MPUYMHSIBA CEPHO3HH MOCIIEANIIN 32 3/IPaBETO, KOUTO MO-
rat 1a Op1aT HeoOpaTuMu. To 3acsira MOYTH BCHYKH OCHOBHHU
CHCTEMH Ha OpPraHu3Ma, KaTo MPHUIIETHH Ca XeMOIIOETHIHATA,
OTJECNUTENIHATA, HEPBHATA U ChPACYHO-CHOBATA CHCTEMA.

CONCLUSIONS

Lead poisoning has been known to mankind since
ancient times, with the situation worsening since the
18th century during the Industrial Revolution. During
this period, a number of important qualities of lead were
discovered that made it one of the most widely used
industrial metals. Lead has no known biological function
in the body, and once it enters the body, it has been shown
to cause serious health effects that may be irreversible. It
affects almost all major systems of the body, targeting
the hematopoietic, excretory, nervous and cardiovascular
systems.
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OTKpHBAHETO M CUCTEMATU3UPAaHETO HA OMOMapKepH, KOUTO

MMaT OTHOIIEHHE KbM HHJMBHJYyallHaTa YYyBCTBUTEIHOCT
Ha WHAMBUIUTEC KbM OJIOBO, OW JIOBEJIO 110 MMOJ00psBaHE Ha

MPEBEHIUATA U MPOQPIIIAKTUKATA HA Peaulia 3a00sIBaHUs,
JUbJDKAIIU ce Ha MPoQeCcHOHaIHA eKCIIO3UIIHS Ha TeXKU Me-
tanu. ToBa Ou 1MO3BOJIMIIO OTAU(EPEHIIMPAHETO HA BUCOKO-

PUCKOBUTE OT HMCKOpUCKOBU uHauBuiu. Ille mocmyxu 3a

KaueCTBEHA OIICHKA Ha PUCKa MPH JIKIA, pabOTeIH B 3aBOIH
3a mpepaboTKa Ha TEeKKH METAIH H OJI0BO.
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The discovery and systematization of biomarkers related
to the individual sensitivity of individuals to lead would
lead to the improvement of the prevention and prophylaxis
of a number of diseases due to occupational exposure
to heavy metals. This would allow the differentiation
of high-risk from low-risk individuals. It will serve as
a qualitative risk assessment for individuals working in
heavy metal and lead processing plants.
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30PABE HA HACENEHWETO

BPEMEHHOCT U O4YHO 31PABE

Becenia UBanuesa', Asiekcanabp Jlo0enos?,
Kpacumupa Jumurposa®

'Meouyuncku ynusepcumem - Bapna
MFAJI ,,Cvpye u mo3vk ‘- Inegen
? Cneyuanuzupana 6onnuya no ounu 6orecmu 3a AKMUGHO
neuenue — Bapna

PE3IOME

Bweeoenue: B opeanuszma ma dcenama no eépeme Ha Ope-
MEHHOCM HACIBbNGAm PA3TUYHU NPOMEHU - XOPMOHAIHU,
XeMOOUHAMUYHU, MEMAOOIUMHU, CbO08U, UMYHOI02UYHU. Te
uMam mpan3umopeH Xapaxkmep, HO 6 HAKOU CAyYau Mo2am
0a 6voam noCmMosIHHU U 0a NePCUCMUPAM Clled PAHCOAHeMO.
Ilpomenume duxa mozau 0a noGAUAAM U 3PUMETHAMA DYHK-
yus.

Ilen: /la ce npoyuam u npedcmagsam @u3suoiocuyHume u
NAMoNOSUYHUME USMEHEHUs 6 3PUMENHUS AHATU3AmMop Nno
speme Ha OpeMeHHOCm U 0a ce Gopmyrupam npenopvku 3d
npocnedasane Ha OYHOMO 30pase HA GPEMEHHUME JCEeHU.

Mamepuan u memoou: Hanpagen e ananusz Ha 0vaeapcka
U YyoIc0eCmpania Hayuyna 1umepamypd, ompassieaud npo-
MeHume 6 3pumennama QyHKYus no epeme Ha OpemeHHOCM.
Ipunooicen e dokymenmaner memoo.

Pesynmamu: Ounume npomenu no epeme Ha bpemenHocmma
Moz2am 0a ca MOOUPUKAyuY Ha CoWecmsey8auwi CbCMoAHUs
unu 0a Ovoam cévbp3amu ¢ pazgumue Ha H08d OYHA NAMOJIO-
eus. Havi-yecmo ce nabniooasam ¢usuonocuunu usmeneHus
6 debenunama u CemMueHOCMMa HA pocosuyama, Hamaie-
Ha MONepanmHoCm KbM KOHMAKMHU Jlewu, NOHUICEHO 6b-
mpeoyHo nanseame, pe@paxmusHu epewiku. Bvamoorcnume
NPOMEHU 6 3A0HUSL OUeH Ce2MeHM BKIIUEAM A2pasayus Hd
ouabemna pemuHOnamus, YeHmpaina ceposna Xopuopemu-
HOnamus, NOGUWEH PUCK Om nepupepHu 8UmpeopemuHaIHu
Oezenepayuu u omiengane na pemuHama.

3axntouenue: C ocned onassane Ha OYHOMO 30page Npeno-
pvusame KOHCYIMAayus ¢ 0manimonoe 3a 6csaxKa 6pemenHa
Jrcena, Kosimo 0a 6voe 3a0badicumenet eiemMenm om npocie-
oseamne Ha bpemennocmma. lloseama na ouna cumnmoma-
MUKQ 8 MO3U NePuod Om HCUBOMA HA JHCEHAMA HANA2d He-
3a6a6en oueH npeaieo U HA8PEMEHHO leueHue Ha Oboeuama
matixa.

KuarouoBu x1ymn: OpeMeHHOCT, O4HO 3/1paBe, 11adeT-
Ha PeTUHOMATHS, TTIayKOMa

BbBEOEHUE

3npaBHOTO O0CIy»XBaHe B 00XBara Ha 3aJb/IKHTEIITHOTO
3paBHO OCUTYpsIBaHE Ha OpeMEHHU KeHHU | jena 10 18-ro-
JIMIIHA BB3pacT e perniameHTupano ¢ Hapenda Ne9/ 2019 r.
(3apaBHU AeHHOCTH OT OrokeTa Ha HanmonanHaTta 3apaBHO-
ocurypuTeiina kaca), Hapemnba Ne8/2016r. (mpoduiakTuaHm
Mperjieau U JucnaHcepusanus) u aeiicrBamus Hanmonanen
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ABSTRACT

Introduction: Various changes occur in the woman's
body during pregnancy - hormonal, hemodynamic,
metabolic, vascular, immunological. They have
a transient nature, but in some cases they can be
permanent and persist after birth. The changes could
also affect visual function.

The aim of the article is to study and present
physiological and pathological changes in the
visual analyzer during pregnancy and to formulate
recommendations for monitoring the eye health of
pregnant women.

Material and methods: An analysis was made of
Bulgarian and foreign scientific literature reflecting
changes in visual function during pregnancy. A
documentary method was applied.

Results: Ocular changes during pregnancy may be
modifications of existing conditions or be associated
with the development of novel eye pathology.
Physiological changes in the thickness and sensitivity
of the cornea, reduced tolerance to contact lenses,
reduced intraocular pressure, refractive errors are
most often observed. Possible posterior segment
changes include worsening of diabetic retinopathy,
central serous chorioretinopathy, increased risk of
peripheral vitreoretinal degenerations, and retinal
detachment.

Conclusion: In order to protect eye health, we
recommend consultation with an ophthalmologist for
every pregnant woman, which should be a mandatory
element of pregnancy follow-up. The appearance of eye
symptoms in this period of a woman's life requires an
immediate eye examination and timely treatment of the
expectant mother.

Keywords: pregnancy, eye health, diabetic
retinopathy, glaucoma

INTRODUCTION

Health care within the scope of mandatory health
insurance for pregnant women and children up to 18
years of age is regulated by Ordinance No. 9/2019.
(health activities from the budget of the National Health
Insurance Fund), Ordinance No. 8/2016. (preventive
examinations and dispensation) and the current National
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paMKOB J0roBop 3a MeauunHcku aenoctu (HPJ] 2023-2025,
npunoxenue Nel2 u mpunoxenue Neld) (1,2). B3 ocHoBa
Ha MPEIBUJICHUTE B TSIX MEIUIMHCKH U 3]paBHU JEHHOCTH
obmonpaktukysamure Jiekapu (OI1J]) u cnenuanucTure ot
M3BBHOOJTHIYHATA IIOMOIL] U3I'BJIHSIBAT IpOrpama ,,MaitunHo
3/lpaBeona3BaHe’”, KOSITO BKJIIOYBA JIEHHOCTH 3a OPEMEHHU C
HOpMaJjiHa OpeMeHHOCT M OpemMeHHOCT ¢ puck. Llen Ha mpo-
rpamara € OCHrypsiBaHe Ha HOpMaJIHO IIPOTHYaHE Ha OpeMeH-
HOCTTa U M3XOAa OT Hes 3a MaiikaTa M Iofa, HaOJroeHIe
U IpUKa 3a Pa3BUTHETO Ha 3[paBU Jella U U3BBPIIBAHE Ha
3J[paBHO-IIPOMOTUBHU ¥ MPOPUIAKTHYHHU JeliHocTU. B bbil-
rapusi ce IpoBeXIaT NPOPUIAKTUYHH POTPaMH 3a JAETCKO
3peHue, THUIIUUPAHU OT HEMPaBUTEJIICTBEHN OPraHU3aLUHU C
y4acTue Ha MYJITHIAMCUMINIMHAPHU €KHUIIH CIELUAIHUCTH OT
cepaTa Ha OYHOTO 3/paBe, MOPaJU PEriJaMEHTHpPaH CaMo
€MH OYeH Mperjie] 3a BCUYKH Jiela A0 5-TOIUIIHA Bb3pacT
B [Ipunoxenne Nel2 (2,3,4). [Ipernenst npu odranmornor He
€ 3aJI0KeH KaTo 3aJIbJKUTENIeH B Iporpamara 3a MaldHuHO
3/lpaBeoria3BaHe, Makap Jia € HM3BEeCTHO, Y€ OpeMEeHHOCTTa
MPEIU3BUKBA PA3JINYHU MPOMEHU B HKEHCKHUS OPraHH3bM.
Te3u XOpMOHAJIHU, UMYHOJIOTHYHH, METaOOIUTHH, XeMaTo-
JIOTUYHHU U CHPACYHOCHIOBH MPOMEHHU 3acsraT MHOMXKECTBO
OpraHu, BKJIIOUMTENHO 3puTenHara cuctema (5, 6). Hopu
pu OpeMEHHH C PUCK OT pa3BUTHE Ha JMabeT € periiaMeH-
THpPAH CaMO KOHCYJT ChC CHELMAIUCT MO €HJIOKPUHOJIOTUS
u Oosiectu Ha obomsiHaTa (2). B Ipunoxenue Nel4 ot HPJJ e
YTOYHEHO, Y€ ,,IPU BCAKO 3a00JIsIBaHe, BH3HUKHAJIO B X074 Ha
OpeMeHHOCTTa WM A0 42-pusi AeH clie]] pakJIaHeTo, Ce U3-
BBPIIBA KOHCYJTALlUsI ChC CHOTBETHMS JIEKap CHEIHaINCT .
Ta3u Bb3MOXKHOCT € HEeNPHUIIOKHUMA 3a MPoQuIaKTHUEH TIpe-
rJie]] 32 BCHUYKH OpEMEHHH, Thi KaTo € BU3BNpaHa CUMIITOMa-
TKa pu Oosect (2).

LEN

[la ce mpoyyart u mpeacTaBaT pU3NOIOrMYHUTE U NaTOJIOT Y-
HUTE U3MCHEHUs B 3pUTEIIHHSI aHAIM3aTOp 110 Bpeme Ha Ope-
MEHHOCT U JIa ce ()OpMYJIHpaAT MPETOPHKHU 32 MPOCIICAIBAHE
Ha OYHOTO 3/IpaBe Ha OpPEMEHHUTE )KEHHU.

MATEPWAN U METOOU

Hampasen e ananu3 Ha ObArapcka U 4y XJecTpaHHA HaydHa
auTepaTrypa, oTpassBania (U3NOJOTHYHH U MATOJOTHYHH
MIPOMEHH B 3pHUTeNHATa (PyHKIHUSA 1O BpeMe Ha OPEMEHHOCT.
[IpunoxeH € 4OKyMEHTaJIEH METO/,.

PE3YJNITATU U OBCBXAOAHE

[TpoyueHu ca 42 OBITapcKyl M YyKACCTPAHHH JTUTEPATYPHH
M3TOYHHUKA, Kacaelld OpeMEeHHOCTTa U O4HOTO 31apaBe. Ha-
IPAaBEHOTO IIPOYYBaHE YCTAaHOBH, Ye 110 BpeMe Ha OpeMeH-
HOCT MOTaT Ja BB3HMKHAT (DU3MOJOTMYHHM M IATOJOTHYHH
OYHHM ITpoMeHH. [1aToIOrnYHNTEe H3MEHEHHS ca KIIacCU(pUIH-
paHu B TPpU KaTCTOPUH:

* OYHA MATOJIOTWs, Bb3HUKHAJA 10 BpeMe Ha OpemeH-

HOCT;
e Moau(UKalKs Ha ChILECTBYBAIla OYHA MATOJIOTUS;
* OYHH YCJIOXKHEHHUS MPH CUCTEeMHO 3a0oisBane (7).

POPULATION HEALTH

Framework Agreement for Medical Activities (NFA
2023-2025, Annex No. 12 and Annex No. 14) (1,2). Based
on the medical and health activities provided in them,
general practitioners (GPs) and out-patient care specialists
carry out a ,,Maternal Health® program, which includes
activities for pregnant women with normal pregnancies
and pregnancies at risk. The aim of the program is to
ensure a normal course of pregnancy and the outcome
of it for the mother and fetus, monitoring and care for
the development of healthy children and carrying out
health promotion and preventive activities. In Bulgaria,
preventive programs for children‘s vision are carried out,
initiated by non-governmental organizations with the
participation of multidisciplinary teams of specialists
from the field of eye health, due to the regulation of only
one eye examination for all children up to 5 years of
age in Appendix No. 12 (2,3,4 ). An ophthalmologist‘s
examination is not mandatory in the maternal health
care program, although it is known that pregnancy
causes various changes in the female organism. These
hormonal, immunological, metabolic, hematological,
and cardiovascular changes affect multiple organs,
including the visual system (5, 6). Even for pregnant
women at risk of developing diabetes, only a consultation
with a specialist in endocrinology and metabolic diseases
is prescribed (2). In Appendix No. 14 of the NFA, it is
specified that ,for any disease that occurred during
pregnancy or up to the 42nd day after birth, a consultation
with the relevant specialist doctor is carried out”. This
option is not applicable for a preventive examination
for all pregnant women, as it is a symptomatology of an
illness.(2)

PURPOSE

To study and present the physiological and pathological
changes in the visual analyzer during pregnancy and
formulate recommendations for monitoring the eye
health of pregnant women.

MATERIAL AND METHODS

An analysis of Bulgarian and foreign scientific literature
reflecting physiological and pathological changes
in visual function during pregnancy was made. A
documentary method was applied.

RESULTS AND DISCUSSION

42 Bulgarian and foreign literary sources concerning
pregnancy and eye health were studied. The study
found that physiological and pathological eye changes
can occur during pregnancy. Pathological changes are
classified into three categories:

* eye pathology that occurred during pregnancy
» modification of existing eye pathology

* ocular complications in systemic disease (7)
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W3meneHusITa MOraT a UMaT pa3HOOOpa3Ha JIOKaIU3alus: B
OYHHTE NMPUIATHIM, B MPESIHHUS WM 33HHUS OUYCH CErMEHT.
BB3MokHO € J1a ce ycTaHOBH ITOHM)KEHO BETPEOYHO HaJIATaHE.
CriomMeHaTHTE U3MEHEHHsSI MoraT Jja ObJIaT TPaH3UTOPHH WITH
noctostHHN. Camara OPEeMEHHOCT MOXKE J1a YCIOXKHH CHITBT-
CTBallM OYHHU 3aboisiBanus (8, 9). Beupeku ye 3HaYHMTENICH
JSUT OT OYHHTE YCIIOKHEHHS, CPEIaHH IIPH OPEMEHHOCT, ca
JIeKO TPOTHYAINH, BPEMEHHN M M3MCKBAT caMo HaOJIIo/ieHue
WIM MHUHUMAITHO JIeYeHHe, € BaKHO Ja Ce MO3HAaBaT U Thp-
ciT HacoyeHo. Hanoxwurenna e mone eqna odranMonornyHa
KOHCYJITaluA B II€pUOJa HA PEPOAYKTHBHO IIJIAHUPAHE U 110
BpeMe Ha OpEMEHHOCT.

®du3uos102UYHU MPOMEHU 8 3pumesiHuUs
aHasuzamop npe3 6pemMmeHHocmma

DU3HONOrMYHNATE TTPOMEHU B 3PHUTEIHHS aHAIU3ATOP 10
BpeMe Ha OpeMeHHOCTTa ca MHOTOOpoiiHu. PoroBuunara ce-
THUBHOCT HaMallsiBa MPEIUMHO MPe3 TPETUS TPUMECTBP U Ce
BB3CTaHOBsIBa B cienponmiaus nepuoy (10). Habmonaanu-
T€ NaXUMETPUYHH MPOMEHHU - YBEJIUYaBAHETO HA JieOeHa-
Ta Ha POroBHUIATa MPU OPEMEHHU JKEHH, MOXKE Jia ca Clie/-
CTBHUE OT OTOK B pe3yJITaT Ha MOBUIICHO 3a/bpKaHe Ha BOJA
(10, 11). Park et al. (1992) noka3Bart, e pe3 BTOPHUSI U TPETHUS
TPUMECTBP Ha OPEMEHHOCTTA ce HAaOJIIo1aBaT MPOMEHH B PO-
rOBUYHATA KPUBUHA U OCTPBMHSIBaHE, KOUTO OOMKHOBEHO ca
00paTUMH U OT3ByYaBaT B CICIAPOAMIHUS MEPUO HIIN CIIE
criupane Ha KppmeneTo (12).

BbpemenHocTTa 3acsira crb3HMs GUIM U KOpHeasiHaTa Qpusu-
onorusi. [Ipou3BOACTBOTO Ha CHJI3M HAMaJIsIBa MOPaaH Hapy-
meHa (DyHKIMS Ha CITb3HMTE KJie3H. JlokazaHo e, ue OpeMeH-
HUTE KEHU CTpajaT MoBeYe OT JaKpUMaiHa AUCHYHKIHS B
cpaBHeHME ¢ HeOpeMeHHHM XeHHU. U B BeTe rpymnu pasmnpoc-
TPaHEHUETO Ha CIIb3HATa JUCOYHKLHS € TO-BHCOKO IPHU
JKeHU ¢ no-Bucok naputet (13,14).

KomOuHammsaTa OT HEKaueCTBEH CIB3€H (HIIM, OTOK Ha po-
rOBHLATa U HAMaJIeHa POrOBHYHA CETUBHOCT, MOXKE J1a HHAY-
I¥pa HEHOHOCUMOCT KbM KOHTAKTHHTE JICIIU IPU OpEeMEHHH,
KOHTO Mpean 3a0peMEeHSIBaHETO ca OMJIM YCIENTHO HalacHa-
Ti. ToBa mpaBu ynorpedara Ha KOHTAKTHH JICIITH 32 KOPEKIU S
Ha pedpakMOHHH aHOMAJIMU TPYAHA M JIOPU NOTEHLIUAIHO
onacHa. [Ipy mosiBa Ha CUMITOMHM HOCEHETO Ha KOHTAKTHH
neu TpsiOBa He3a0aBHO Jia ce MPEYCTaHOBH, 3a Jia ce Ipe-
JIOTBPATST IMO-CEPUO3HU YCIOXKHEHHSI M OpeMeHHaTa Ja ce
KOpHUTHpa C OYHIIA.

[penopbuBa ce 1a ce u34aka HIKOJIKO CEAMHUIU CIIel Pax-
JAHETO MPEIU MPEIINUCBAHE HA HOBA KOPEKIIMS C KOHTAKTHH
nemu (15).

[Monacrosiem rojsiM Opoit MiIaiu X0pa, BKIOYUTEITHO KEHH
B JIETEPOJHA BBH3PACT, MPOSBSIBAT I'OJSIM UHTEPEC KBbM pe-
¢dpakTuBHaTa XUpyprus. bpeMeHHOCTTa BOJH JI0 TIPOMEHHU B
MPEAHUSI OY€H CErMEHT Ha OKOTO, KOMTO MPABAT PE3yJITATUTE
npu pedpakTUBHA XUPYPrus HEe HAMBIHO npeaBuaumu. Cre-
JIOBATEJTHO € MPEIMOPBUUTEITHO PEeHPAKTUBHUTE MPOLECAYPH
Jla ce oTiarar 3a ciej paxaanero (12-15).

FJ'IayKOMaTa € 3360HHB3H6, XapaKTCPHO 3a Mo-HaIllpeaHajiaTa
BB3pacT. Hopazm TCHACHLUATA 3a NO-KbCHO PAKIAAHC IPE3
TMOCJIECAHUTE TOAWHHN, YECTOTATAa Ha IJIayKoMa II0 BPEME Ha

POPULATION HEALTH

The changes can have a variety of localization: in the
eye appendages, in the front or back segment of the eye.
Lowered intraocular pressure may be detected. These
changes can be transitory or permanent. Pregnancy
itself can complicate concomitant eye diseases (8, 9).
Although a significant proportion of eye complications
encountered in pregnancy are mild, temporary, and
require only observation or minimal treatment, it is
important to recognize and seek referrals. At least one
ophthalmological consultation is mandatory in the
period of reproductive planning and during pregnancy.

Physiological changes in the visual
analyzer during pregnancy

Physiological changes in the visual analyzer during
pregnancy are numerous. Corneal sensitivity declines
primarily in the third trimester and recovers in the
postpartum period (10). The observed pachymetric
changes - the increase in corneal thickness in pregnant
women - may be a consequence of edema resulting
from increased water retention (10, 11). Park et al.
(1992) demonstrated that changes in corneal curvature
and sharpening occur during the second and third
trimesters of pregnancy, which are usually reversible
and resolve in the postpartum period or after cessation
of breastfeeding (12).

Pregnancy affects the tear film and corneal physiology.
Tear production decreases due to impaired function of
the lacrimal glands. Pregnant women have been shown
to suffer more from lacrimal dysfunction than non-
pregnant women. In both groups, the prevalence of
lacrimal dysfunction was higher in women with higher
parity (13,14).

The combination of poor tear film quality, corneal
edema and reduced corneal sensitivity can induce
contact lens intolerance in pregnant women who were
successfully fitted before pregnancy. This makes the
use of contact lenses to correct refractive errors difficult
and even potentially dangerous. When symptoms
appear, wearing contact lenses should be stopped
immediately to prevent more serious complications and
the pregnant woman should be corrected with glasses.

It is recommended to wait several weeks after delivery
before prescribing a new correction with contact lenses

(15).

Currently, a large number of young people, including
women of childbearing age, are showing great interest
in refractive surgery. Pregnancy leads to changes in
the anterior segment of the eye that make the results
of refractive surgery not completely predictable.
Therefore, it is recommended that refractive procedures
be postponed until after delivery (12-15).

Glaucoma is a disease characteristic of older age.
Due to the trend towards later delivery in recent
years, the incidence of glaucoma during pregnancy
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OpemenHocT ce yBenuuara (16). B penuna myOnukanuu e
OMMCAaHO MOHMXKEHHE Ha BbTpeouHoTo Hansrane (BOH) mo
BpeMe Ha OPEeMEHHOCT, KOETO YeCTO MPOJbJKaBa HSIKOJIKO
Meceria cien paxaaneto. Razeghinejad et al. (2011) ommcpar
pa3IMYHU OCHOBHU MEXaHHM3MHU 3a MoHmkaBaHe Ha BOH mo
BpeMe Ha OpeMEHHOCT: YBelInUaBaHEe Ha OTOKA B Pe3yINTaT Ha
MpOMsTHAa Ha XOPMOHATHUTE HUBA, HAMaJIsiBaHE HA CHCTEMHA-
Ta CHIOBA PE3UCTCHTHOCT, HAMAJIIBaHE HA CTHCKICPATTHOTO
BEHO3HO HaJsATaHe, MOBUIIaBaHEe HAa ThKaHHA €IaCTHYHOCT U
reHepaTu3upaHa aujaeMus o Bpeme Ha OpemeHHoCT (17).
ABTOpHUTE U3Ka3BaT XUIIOTE3aTa, Y€ € Bh3MoxHO BOH BcbIIl-
HOCT /12 He € TIOHM>KEHO 110 BpeMe Ha OPEMEHHOCT, a I10-CKOPO
Jla € pe3yJITar OT Tpelika npu uamepsase. dusnoaornyHuTe
MPOMEHHU NpPU KbCHA OPEMEHHOCT MOXKE Ja JI0BeJaT JI0 Ha-
MaJjieHa KOpHEOCKJIepalHaTa PUTrHIHOCT, KOETO Ja ce oTpa-
3¢ BB (DAJIMINBO MMOHIKECHU PE3YJITATU IIPU allIaHAIMOHHA
ToHOMeTpHs. [10 ChIIUsA MEXaHU3BM YBEIUYaBAHETO Ha Jc-
OenmrHATa HA POTOBHIIATA MOXKE J]a TIOBIHSE HAa M3MEpPEHU-
te croitHoctn Ha BOH (17). Efe et al. (2012) ycraHoBsBaT,
Ye yBEIMYaBAHETO Ha IEHTpaJIHAaTa KOpHEealHa AcOenmHa e
mpuApykeHo oT HamaisBane Ha BOH mpe3 BTopus u TpeTus
TpuMecTsp (18). DU3NOTOTHIHUTE TPOMEHH, HACTHITBAIIN B
KopHeanHaTa nebenuna u BOH, Tpa6Ba n1a ce mmar nmpenBux
P MHTEPIPETALMS Ha TAHHUTE OT U3CIIe/BAHUSITA, IUATHO-
CTHKaTa M JICYEHUETO Ha IJ1ayKoMa [0 BpeMe Ha OPEMEHHOCT.
Bbrpekyn ye nMa HOBM MEAMKAMEHTO3HH M XUPYPrUYHU aH-
THTJIAYyKOMHHM JI€YEHUs, TSIXHATa O€30MacHOCT 10 BpeMe Ha
OpeMeHHOCT e HensBecTHa. [IpernopbuBa ce OrpaHUYEHO H3-
MTOJI3BaHE Ha JIOKAIHWA ¥ CUCTCMHH TEPAITHH 3a TIayKoma, ¢
MPEeNIOYNTaHNe KBM CEJICKTHBHA Jla3epHa TpabeKyoruiac-
THKa KaTO I'bPBA JINHUS JICUCHUE B MOAXONAIIH cirydan (19).

ITo Bpeme Ha OpeMEHHOCT Morar Ja ce HaOJroaBaT HIKOH
MPOMEHHU B 3PUTEIHOTO TI0JIe, KaTO OUTEMIIOPAITHO CTECHe-
HUE, KOHIICHTPUYHO CTECHEHUE W yTOJIEMCHH CIICIH TICTHA.
Te3u mpoMeHU OOWKHOBCHO Ca ACHMIITOMATHYHH, JOKa3aHO
e, 4e ca HaIThJTHO 00paTHMHU ¥ U34e3Bar 0 okoio 10 mHu ciexn
paxxaaneto (20). HSKOIKO MPUYMHU MOXKE J1a OOSCHSIT Ta3u
3ary0a Ha 3pUTENHO I0JIe: Pa3MePhT Ha XUIOpHU3HATA JKIIe3a
ce yBeJIn4aBa 1o BpeMe Ha HopMaliHa OPEeMEHHOCT M MOXKe J1a
MPUTUCHE ONTHYHATA XMa3Ma, IPUUYMHSIBANKN OUTEMIIOpalI-
Ha MPOMEHH B 3pUTENHOTO nosie. [Ipu nosiBa Ha nepuMeTpuy-
HU U3MCHEHHS € HAJIOKUTEITHO OMIBIHUTEIHO U3CIICABAHE U
npocneasisane (20).

HampeaskbT B HEMHBAa3HBHOTO O(MTAIMOJIOTHYHO H300pa-
3sBaHE YBEIWYH 3HAHUSATA 32 BIMSHHUCTO HA MPOMEHUTE MO
BpeMe Ha OpeMEHHOCT BBPXY OYHOTO KPBBOCHAOIsSBaHE U
MUKPOIIMPKYJIANHs, KOSTO IMOA0OpH pa3dupaHeTo 3a Bb3-
JEeHCTBUETO Ha NMPEEKIAMICUATA U eKJIAMIICHSTA BBPXY 3pH-
TenHus ananu3atop (21).

Cbuwecmeysauwju o4HU 3abosisieaHusi u
6pemeHHOCM

[o Bpeme Ha OpeMeHHOCT OOMYalfHO HACTHIIBA IPOTPECHS Ha
nuaberHara pernnomnatus (P), ocobeHo mpu nuadet tum 1.
BbIpexy ye mpuYMHaTa HA TOBA IPOrpEecHpaHe He € HaIlbJI-
HO M3SICHEHa, MMa KOHCEHCYC OTHOCHO MHOro(akTOpHaTa
00yCIIOBEHOCT. BrusiHHe OKa3BaT NpPOABIDKHTENHOCTTA HA
nuabera rpenu 3a0peMeHsIBaHe, H3XOIHO ChCTOSTHIE Ha PETH-
HOIIATHATA, KOHTPOJIBT HA KPbBHATA 3aXap, CHII'BTCTBAILA ap-

POPULATION HEALTH

is increasing (16). A number of publications have
described a decrease in intraocular pressure (IOP)
during pregnancy that often persists for several months
after delivery. Razeghinejad et al. (2011) described
various underlying mechanisms for lowering IOP
during pregnancy: increased outflow as a result of
changing hormonal levels, decreased systemic vascular
resistance, decreased episcleral venous pressure,
increased tissue elasticity, and generalized acidemia
during pregnancy (17). The authors hypothesized that
it is possible that IOP is not actually lowered during
pregnancy, but rather is the result of measurement
error. Physiological changes in late pregnancy may
lead to reduced corneoscleral stiffness, which may
be reflected in falsely low applanation tonometry
results. By the same mechanism, an increase in
corneal thickness can affect measured IOP values
(17). Efe et al. (2012) found that an increase in central
corneal thickness was accompanied by a decrease
in IOP during the second and third trimesters (18).
Physiological changes occurring in corneal thickness
and IOP must be taken into account when interpreting
research data, diagnosis and treatment of glaucoma
during pregnancy. Although there are new drug and
surgical anti-glaucoma treatments, their safety during
pregnancy is unknown. Limited use of topical and
systemic glaucoma therapies is recommended, with a
preference for selective laser trabeculoplasty as first-
line treatment in appropriate cases (19).

Some visual field changes such as bitemporal narrowing,
concentric narrowing and enlarged blind spots can be
observed during pregnancy. These changes are usually
asymptomatic, have been shown to be completely
reversible, and disappear by about 10 days after birth
(20). Several reasons may explain this visual field loss:
the size of the pituitary gland increases during normal
pregnancy and may press on the optic chiasm, causing
bitemporal changes in the visual field. In the event
of perimetric changes, additional examination and
follow-up is imperative (20).

Advances in noninvasive ophthalmic imaging have
increased knowledge of the impact of changes during
pregnancy on ocular blood supply and microcirculation,
which has improved understanding of the impact of
preeclampsia and eclampsia on the visual analyzer (21).

Existing eye diseases and pregnancy

Progression of diabetic retinopathy (DR) commonly
occurs during pregnancy, especially in type 1 diabetes.
Although the cause of this progression is not fully
understood, there is consensus that it is multifactorial.
The duration of diabetes before pregnancy, baseline
retinopathy status, blood glucose control, concomitant
arterial hypertension, preeclampsia, and changes in
retinal blood supply are influential (22, 23). In recent
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TepuaiHa XUIIEPTOHHUS, IPEESKIIAMIICUS ¥ IPOMEHH B pETHHAJI-
HOTO KpbBOcHaOmsiBaHe (22, 23). B mociaeqHuTe roquHu MMa
BCE TI0BEYE JI0KA3aTeJICTBA, Y€ aKTUBUPAHETO U aJlaliTHpaHe-
TO Ha UMYHHATa CHCTeMa 110 BpeMe Ha OPEeMEHHOCT UMaT Ba-
YKHa POJIS IIPH ITPOTPECUPAHETO Ha [Ua0eTHATA PETHHONATHS
(24). [IpeobamaBa CXBalllaHETO, ue qUadETHATA PETHHOMATHUS
MOJKE JIa perpecupa oHe J0 U3BECTHA CTEIICH B OCJIEPOIOBH S
nepro/l. Bblipeku 4e ckopocTTa ¥ BpeMeTO Ha Ta3u PerpecHs
BCE OILIE Ca OTHOCHTEIHO HEM3BECTHH, IPEHOPBUUTEITHO € Jla
ce HalpaBH MPOCIIE/ISIBaHe Ha )KEHHUTE C 1nadeT rmpe3 OpeMeH-
HOCTTa U ciiefl paxaaneto (24). Haxou aBTopu mocoysar, ue
npu okosio 10% ot sxeHure ¢ nuader, 6e3 HUKAKBU IPU3HA-
LM Ha PETUHONATH Ipeau 3a0peMeHsiBaHe, € Bb3MOXKHO Jia
ce nposiBu (OHOBA PETHHOINATHS 10 BpeMe Ha OpEMEHHOCT.
Crpobmiasa ce, ue npu 1o 50% OT MALUEHTKUTE C HENPOJIH-
(eparnBHa 1uabeTHa PETHHONATHS MOXKE Jla ce Haliro/aBa
nporpecusi, a Mexay 5% u 20% OT TsIX MoraT Ja pa3BHUST
nponudeparuBau pomeHu (25). JIazepHOTO JiCUCHHE TPEaH
OpeMEeHHOCT 3HaUNTENTHO HamallsiBa TO3H puck (25,26,27). ITlo
BpeMe Ha OpeMEHHOCT psIIKO ce HaOJroaBa 3acTpallaBalia
3pEHHETO JUabeTHA PSTHHOIMATH S, HO TaKaBa O MOIJIa Jla MMa
CEpPHUO3HHU IIOCIIEACTBUS 3a MaiikaTa u aerero. [Ipu ycraHoBs-
BaHE Ha TEXKKa PETUHOMNATHUS C HAMAJICHO 3pEHUE € HEOOXOIH-
MO MpHJIaraHe Ha HEOTJIOKHO JICYCHHE Ha IT0-PAHEH eTall IpH
OpEMCHHHUTE KCHU B CPaBHEHHE C HCOPEMCHHH JTHA0OCTHIIN C
1olo0Ho 3abossiBaHe. Becuuky M3BECTHU PHUCKOBU (PaKTOpPH
TpsiOBa Ja ce UMat MpeABU IPU MJIAHUPAHETO Ha OPEMEHHOCT
TP XKEHU C AUa0eT U 10 BpeMe Ha MPOCIIeIBAHETO Ha TSXHa-
Ta pernHonarus. CUIIHO MPENOPBUUTEIHO € J1a Ce TPOBEKIAT
KOHCYJITAIIMM 3a CIPaBsSHE C PHCKOBETE OT IPOrpecHsiTa Ha
peTHHOMATUATa Npeau MIaHupaHeTo Ha OpeMeHHOCT. [Ipeau
W Ipe3 II'bPBHsI TPUMECTHp TPsiOBa J1a ce U3BBPIIBAT 0OCTOI-
HU OYHH MPETJIeH IIPH T€3U MallMEHTH, HACOYEHO JIa Ce ThPCH
Texkka HerposindeparusHa J[P nim Bucokopuckosa JIP u ce
IpuJara Ja3epHo jedeHue npu Heooxoaumoct. [locnenpariy-
T€ OYHU Iperiieqy Cie/iBa Jia Ce aJanTHpar CIOPEel TeKeCT-
Ta Ha ToBa ycinoxHeHue. [Ipu sxeHu ¢ nuadet, NpuApykKeH OT
MPOTEUHYPHSI U XUIIEPTOHUS, MOXE J]a Ce pa3BHe JHadeTeH
MaKyJieH €M WJIM Jia C€ BIIOLIM ChIIeCTByBall TakbB. Che-
TOSIHUETO MOXKE CIHOHTAHHO Jla perpecupa cliie]] pakaaHeTo
(28). Tlpensua dakra, ye AUMaOETHT OTHEMa IIOBEYE OT IIET
TOJIMHM 3a pa3BUTHE Ha MOP(OJOTMYHU MPOMEHH, CHOTBET-
cTBauy Ha /[P, »keHuTe C recranyoHeH quabeT He pa3BHUBAT
TOBa YCIIO)KHEHHUE I10 BpeMe Ha OPEMEHHOCT, HE3aBUCHMO OT
HUBOTO Ha KpbBHaTa 3axap (29, 30).

[To Bpeme Ha OPEeMEHHOCT HACTHIIBAT CEPUO3HU XOPMOHATHH
npoMeHu. XHIopu3HaTa XKIiIe3a € eINH OT Hal-aHT KU paHU-
T€ OpraHu ¢ IPOMEHEeHa aHaTOMHUs U pu3uoinorus. [Ipu yse-
JTUYaBaHe pa3Mepa Ha aJICHOMHTE Ha xurodusara ce HaOIro-
JaBaT IPOMEHH B 3PUTEIHOTO II0JIE, YeCTO O0E3CHMIITOMHHU.
KNMHIYHO 3HaYMM TyMOPEH PacTeX MOXKE Ja HACTBITH MPH
2,7% OT mauMeHTUuTe ¢ MUKpoaaeHoMmHu, npu 22,9% or na-
UEHTUTE C MaKpPOaJCHOMH 0e3 MpEeAIIecTBAI0 a0IaTHBHO
nedeHue u 1pu 4,8% OT Te3n ¢ MaKPOATCHOMH U TIPEIXOIHO
a0iaTuBHO JedeHue, choomasaT Karaca and Kelestimur (31).
[IpemoppuBa ce mpociensBaHe Ha ChCTOSHHUETO Ha 3PUTEI-
HUTE I0JIETa ¢ KOMITIOThpU3UpaHa IEPUMETPHS IIPU OpeMeH-
HU JKEHU C MAaKpOAJCHOMH U IPU YCTAaHOBSBAHE HA CHMII-
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years, there is increasing evidence that the activation
and adaptation of the immune system during pregnancy
has an important role in the progression of diabetic
retinopathy (24). It is widely believed that diabetic
retinopathy can regress, at least to some extent, in
the postpartum period. Although the rate and timing
of this regression is still relatively unknown, it is
recommended to follow women with diabetes during
pregnancy and after delivery (24). Some authors
indicate that in about 10% of women with diabetes
without any signs of retinopathy before pregnancy, it
is possible to develop background retinopathy during
pregnancy. It has been reported that up to 50% of
patients with non-proliferative diabetic retinopathy
may experience progression, and between 5 and
20% may develop proliferative changes. (25). Laser
treatment before pregnancy significantly reduces this
risk (25-27). Vision-threatening diabetic retinopathy
is rare during pregnancy, but it could have serious
consequences for mother and child. When severe
retinopathy with reduced vision is detected, it is
necessary to apply emergency treatment at an earlier
stage in pregnant women compared to non-pregnant
diabetics with similar disease. All known risk factors
should be considered when planning pregnancy in
women with diabetes and during the follow-up of
their retinopathy. Counseling to address the risks of
retinopathy progression is strongly recommended
before pregnancy is planned. Before and during the
first trimester, extensive eye examinations should
be performed in these patients, aimed at looking for
severe nonproliferative DR or high-risk DR, and laser
treatment should be administered if necessary. Follow-
up eye examinations should be adapted according to the
severity of this complication. In women with diabetes
accompanied by proteinuria and hypertension, diabetic
macular edema may develop or worsen. The condition
may regress spontaneously after delivery (28). Given
the fact that diabetes takes more than five years to
develop morphological changes consistent with DR,
women with gestational diabetes do not develop this
complication during pregnancy, regardless of blood
glucose level (29, 30).

During pregnancy, serious hormonal changes occur.
The pituitary gland is one of the most involved organs
with altered anatomy and physiology. When the size
of pituitary adenomas increases, changes in the visual
field are observed, often asymptomatic. Clinically
significant tumor growth may occur in 2.7% of
patients with microadenomas, in 22.9% of patients
with macroadenomas without prior ablative treatment,
and in 4.8% of those with macroadenomas and prior
ablative treatment, reported Karaca and Kelestimur (
31). It is recommended to monitor the condition of the
visual fields with computerized perimetry in pregnant
women with macroadenomas, and if symptomatic
tumor growth is detected - adaptation of dopamine
agonist therapy. In sufficiently advanced pregnancy,
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TOMaTH4YeH TYMOPEH PacTeX — aJanTUpaHe Ha TepamnusTa ¢
JTIOTIAMHUHOB aroHUcT. [Ipu 1ocTaThyHO HAmpeqHaIa OpeMeH-
HOCT UHAYIIUPAHOTO PaXKJIaHE CHILO € BapUAHT 32 MEHAXKU-
pane Ha Te3u nanueHTku (31).

Hsikon OT MO3BYHUTE TyMOpH, HAOIIOIABAHU IIPH OpeMeH-
HU KEHH, KaTo TITHO0NIACTOMH M MEHHHI€OMH, ChHILO MOTratT
Ja TIOBJIMSIAT HA 3PCHUETO U Ja MPUYMHIT CHMITOMATHYHH
HapyILICHHS Ha 3PUTEIHOTO TI0JIE B 3aBUCHMOCT OT MECTOIIO-
JoXeHneTo Ha Tymopa (32,33).

VYBeuT u Apyru Bb3MAIUTEIHUTE OYHHU 3a00JIsIBAHUS HEPSLI-
KO 3acsIraT )KEHUTE B PENPOAYKTHBHA Bb3pacT. [Ipe3 mbpBusiT
TPUMECTHP Ha OPEMEHHOCTTA U CIICAPOAUIIHUS IEPUOL MOXKE
Jla ce MPOBOKHMpa ek3anepbaiius Ha yBeuTa. B Te3u cinyvau e
BaXKHO J1a C& MPUJIOKH TTOIXO/SIIO JICYCHNUE C MEUKAMEH-
TH, KOUTO MOTaT Jia KOHTPOJUPAT 3a00JISIBAHETO U J]a HSIMAT
CTpaHWYHU ePeKTH BbpXY 1ozaa (34,35).

W3BecTHO €, Ye MHOTO aBTOMMYHHHM 3a00JISIBAHMSI IPU JKEHHU-
Te ce 10100PsBAT 110 BpeMe Ha OPEeMEHHOCT, HO CE BIIOIIABAT
B CJICIPOAMIIHUS NIEPHOJI, ThI KAaTO OpeMEHHOCTTa Mpeu3-
BUKBa UMYHHHU OTKJIOHEHHU S C IPOMOTHPAHE Ha IIPOTHBOBB3-
nanuTeaHu nMToKuHY (36). [loTBBpIEHO €, ue OpeMeHHOCTTa
€ CBBbp3aHa C MOJ00peHHe Ha HSIKOW aBTOMMYHHHU 3a00Js-
BaHUs (PEeBMaTOUIEH apTPUT M MHOKECTBEHA CKJIEPO3a) U C
obocTpsiHe Ha Ipyru (CUCTEMeH Jynyc epuremarosuc). [lo-
Ka3aHo €, 4e MHOXKECTBEHaTa CKJiepo3a ce cTadmiIn3upa 1o
BpeMe Ha OpEeMEHHOCT, 0COOEHO B IOCIEIHUSI TPUMECTBD H
CcJle/l TOBa pelUANBHpa OOMKHOBEHO MTPe3 IbPBUTE TPH Mece-
1a cien paxaane. Hskon uscineqBaHus CBbP3BaT TO3M MOJIEI
¢ HUBaTa Ha ecTporeH (37).

BpemenHocTTa MOYKeE /1a MPOBOKHMPA PEIMINB HA OYHA TOKCOII-
na3mo3a. Pa3BUTHETO HA OCTHP TOKCOIUIa3MEH XOPHOPETHHUT
10 BpeMe Ha OPEMEHHOCT € CBBbP3aH C PUCK OT TPaHCIUIALCH-
TapHO TIpe/iaBaHe 1Mopain MOTeHINaIHa apazuteMus (38).

BpemeHHOCTTa IPUYNHSABA PEeaUIA TIPOMEHU B METa0OIN3Ma
Ha XOPMOHHUTE Ha IIUTOBUAHATA XJie3a. XunepyHKuusra i
YeCcTO MOKa3Ba XapaKTepeH X0 Mpu OPEMEHHOCT ¢ 00eKya-
BaHE Mpe3 BTOpaTa MOJIOBHHA Ha OPEMEHHOCTTa 1 000CTpsIHE
cien paxxaaHe. B nombiHeHue, TpaHCIUIALIEHTAPHOTO TPEMHU-
HaBaHe Ha MaitunHuTe TSH penentopHu anTHTENa MOXKE /12
JIOBEJZIE 10 THPEOTOKCHUKO3a MPH IIOJA MIJIM HOBOPOACHOTO.
CHUMITOMHUTE Ha THPEOTOKCHUKO3a Ca BAXXHU IPHU MIJIaHUPaHA
WM peanu3upana OpeMeHHoCT. Te mpeicTaBisiBaT CEpUO3HO
CBHCTOSTHHE KaKTO 3a MalkaTa, Taka ¥ 3a 1iozaa (39).

W3BecTHO €, ue OpeMEeHHOCTTa TPUYMHBA pePpPaKIHOHHH U3~
MEHEHHSI B PE3yJTAT OT XOPMOHAIHH MPOMEHHU, KOUTO MOTaT
Jla TPOIBIKAT HAKOJIKO CEIMUIIM cies paxkaaneTo. Chiect-
ByBaT JIaHHM, Y€ MAIIMEHTKUTE C BUCOKO KBCOITIEACTBO Ca U3-
JIO)KEHH Ha PUCK OT OTJICTIBAHE HA PETUHATA IIPHU €CTECTBEHO
ponopaspenieHre. BHCOKOTO KbCOMIEACTBO caMo MO cebe cu
HE € MHAMKAaLus 3a 1e3apoBo ceyeHue. Heobxonum e nperien
Ha peTUHHAaTa nepudepus npeau u cies paxaaxero. [lo nu-
TepaTypHH JaHHU HMa MaJjKo JI0OKa3aTeJICTBA B MOJKpErna Ha
yOexxIeHHeTo, ue IPeIXomKIalla onepalus 3a OTIeIBaHe Ha
peTHHaTa yBeJINYaBa PHCKa OT MOBTOPHO a0Ialio Ha peTHHA-
Ta [0 BpeMe Ha eCTeCTBEHO BaruHaJiHO paxaane (40). B mpo-
yuBaHe Pizzarello (2003) cpo0maBa, 4e mpu BCHYKH KEHU C

POPULATION HEALTH

induced labor is also an option for managing these
patients (31).

Some of the brain tumors seen in pregnant women,
such as glioblastomas and meningiomas, can also affect
vision and cause symptomatic visual field disturbances
depending on the location of the tumor (32,33).

Uveitis and other inflammatory eye diseases often
affect women of reproductive age. During the first
trimester of pregnancy and the postpartum period, an
exacerbation of uveitis can be provoked. In these cases,
it is important to apply appropriate treatment with
medications that can control the disease and have no
side effects on the fetus (34,35).

Many autoimmune diseases in women are known
to improve during pregnancy but worsen in the
postpartum period because pregnancy induces
immune abnormalities with the promotion of anti-
inflammatory cytokines (36). Pregnancy has been
confirmed to be associated with improvement in
some autoimmune diseases (rtheumatoid arthritis and
multiple sclerosis) and exacerbation of others (systemic
lupus erythematosus). Multiple sclerosis has been
shown to stabilize during pregnancy, especially in
the last trimester, and then relapse, usually in the first
three months after delivery. Some research has linked
this pattern to estrogen levels (37).

Pregnancy can provoke a recurrence of ocular
toxoplasmosis. The development of acute toxoplasmic
chorioretinitis during pregnancy is associated with a
risk of transplacental transmission due to potential
parasitaemia (38).

Pregnancy causes a number of changes in thyroid
hormone metabolism. Its hyperfunction often shows a
characteristic course during pregnancy with relief in
the second half of pregnancy and exacerbation after
delivery. In addition, transplacental transfer of maternal
TSH receptor antibodies can lead to thyrotoxicosis in
the fetus or newborn. The symptoms of thyrotoxicosis
are important in a planned or realized pregnancy, they
represent a serious condition for both the mother and
the fetus (39).

Pregnancy is known to cause refractive changes as a
result of hormonal changes that can last for several
weeks after birth. There is evidence that patients with
high myopia are at risk of retinal detachment during
natural delivery. High myopia alone is not an indication
for cesarean delivery. An examination of the retinal
periphery is necessary before and after birth. There
is little evidence in the literature to support the belief
that prior retinal detachment surgery increases the risk
of recurrent retinal detachment during natural vaginal
delivery (40). In a study, Pizzarello (2003) reported that
all women with complaints of visual disturbance due to
progression of myopia during pregnancy experienced
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OIJIAKBAHUS OT 3PUTEIIHU CMYIIEHHSI BCICACTBUE ITPOTrPECUs
Ha KBCOIIEACTBOTO 10 BpeMe Ha OpPEMEHHOCTTA, CJIe] Pax-
JTAaHeTO ce HabJIo/1aBa BphIllaHe Ha pepakiusITa KbM OJIN3KH
JI0 M3XOIHUTE HUBA (41).

CBOEBPEMEHHOTO KOHCYJITUPAHE C OUCH CHELUAINCT € Mpef-
MOCTaBKa 3a J00pO OYHO 3/paBe Ha JKeHaTa B MEpUoja Ha
OopemeHHOCT. IIpoydYBaHETO W aHAIM3BT HA OApUEPUTE IPEI
OpemeHHHTE XeHHM (MH(OPMALMOHHH, 00pa30BaTENHU, JIO-
TUCTUYHH, (PMHAHCOBH | JIp.) 32 ThPCEHE Ha O TAIMOJIOTHYHA
KOHCYNTalusi OMxa HaCOYMJIM YCHJIMSTA HA MEAMIIMHCKHUTE
CHEHUAJINCTH KBbM JIEHHOCTH 3a TOJI00psiBaHe Ha JAOCTHIA JI0
odranmonornuna rpmxka (42). B mporeca Ha MPOMOTHBHH
JIEWHOCTH MOXeE /1a C€ BKJIIOYH MYJITHANCIHUILIMHAPEH SKHII
OT Pa3iUYHU IO CIIEIHMATHOCT MEAUIIMHCKY POQECHOHATH-
CTH, KONTO OKa3BaT MEAWIIMHCKHU JCHHOCTH 32 OpeMEHHUTE
KEHHU — aKymmep-ruaexonosu, OIJI, opraamonosu, akymepkn
Y MEIUIIMHCKY cecTpH (¢pur. 1).

Axywep-

GP / family's
nurse

@ue. 1. MynTUIUCIUILUTMHAPEH TTOIXO] 32 ONa3BaHe OYHOTO
3/paBe Ha OpeMeHHAaTa *KeHa (AaBTOPCKHU MOJIEN)

Ha 6a3ara Ha HampaBEHOTO NMPOYYBaHE HAa HAyYHATA JINTE-
parypa ¥ Hallus KIMHWYEH OIUT € MPENOPBYUTETHO MPO-
BeXJaHe Ha O(TaIMOJIOTHYHA KOHCYITAIMs C pas3iInvyeH
AJTOPUTBM, B 3aBHCUMOCT OT HPEAIISCTBALIN H HOBOBB3-
HUKHAJIM OOIIM W OYHHM NPOOJIEMH, IOBJIHSBALIN OYHOTO
3npaBe Ha OpeMeHHaTa (¢ur.2).
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ruHexonor /
aKywepKa
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gynecologist /

OuHo 3gpase
Ha 6pemeHHarTa
KeHa
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woman's eye
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a return of refraction to close to baseline levels after
delivery (41).

Timely consultation with an eye specialist is a
prerequisite for a woman‘s good eye health during
pregnancy. The study and analysis of the barriers to
pregnant women (informational, educational, logistical,
financial, etc.) to seek ophthalmic consultation would
direct the efforts of medical professionals to activities
to improve access to ophthalmic care (42). In the
process of promotional activities, a multidisciplinary
team of medical professionals of different specialties
who provide medical activities for pregnant women
can be involved - obstetricians, gynecologists, GPs,
ophthalmologists, midwives and nurses (Fig. 1).

branmonor /
eauLUMHCKa

cectpa
Ophthalmologist
/ nurse

Fig. 1. Multidisciplinary approach to protect the eye
health of the pregnant woman (author‘s model)

Based on the study of the scientific literature and our
clinical experience, it is recommended to conduct
an ophthalmological consultation with a different
algorithm, depending on previous and new general and
eye problems affecting the eye health of the pregnant
woman. (fig.2)
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NPy CHLUECTBYBaLY,
eH npobnem npegu
3abpemeHaBaHe

6e3 couiecTeyBaly,

oueH npobnem

'8 N f N
O4HM NPErNEAM - NPK
PENPOAYKTHEHO
NA3HKPEHE M NO
epeme Ha OpemexHocT

1 o4ex npernegno
gpeme Ha Dpemexnoct

A \.
f- N SIECEEETTEE
NpH BBIHUKESHE HE Hezabasen oven
O4H3 CHMNTOMITHKE - npernegu
Hezabaeex oven npocnegReaxe npes
nperneg ECEKM TPUMECTDD
N L. 7
r Y '

Np# CoMHEKME 23 npH CoMHEHUE 33
| NPEEKNBMCHA - ONEH | NPEEKNAMCHA - CHEH
nperneg nperneg

Que. 2. [MpenopbKu 3a npocnedsasaHe 04HOMo 30pase Ha
bpemeHHama (asmopcka KOHUemnyusi)

3AKINIOYEHUE

B nepuozaa Ha OpeMEHHOCTTa MOTaT Ja HACTBIISAT 3HAYUTEII-
HU MPOMEHH B 3PUTCIHUS aHAIM3aTOP U 3pUTEIHATa (HyHK-
nusi. OCHOBHATA YaCT OT OUHHUTE MPOMEHU ca (PU3UOTOTUUHU
1 00paTHMH, HO CE MPEIOPhYBa TE3W M3MEHCHHS Ja Obaar
PETUCTPUPAHU U TPOCIEASBAHU Tpe3 OpeMEHHOCTTa W B
ciaeapoawyiHAs mepuof. llpeaBapuTenHO CHIIECTBYBAIIH-
Te OuHM 3aboisBaHus (AMabeTHa pEeTHHONATHS, TJayKoMa,
pedpaKIMOHHU TPEUIKH, YBCHT, KEPATOKOHYC, POTOBHYHH
IUCTPO(UU, POrOBUYHA TPACIUIAHTALIMS U [IP.) U3UCKBAT pe-
JTIOBEH O()TaIMOJIOTHYEH KOHTPOJI IIPU PEIPOLYKTHBHO I1J1a-
HHUpPaHE ¥ BbB BCEKU TPUMECTHP OT OpeMeHHocTTa. B cuty-
anusi Ha OPEeMEHHOCT ONTHUMAHOTO JIeUeHHE 32 MHOTO OYHH
3a00J1s1BaHus CTaBa HEIPUIIOKHUMO, KOETO MoJuepTaBa Heo0-
XOAUMOCTTA OT TO-HATATBITHU TPOYyYBAHUS U pa3padOTBaHE
Ha SICHU TIPENOPBKH, KOUTO J1a OajJaHCHUpaT HEOOXOIUMOCTTa
OT 3ama3BaHe Ha 3PEHHMETO Ha MaiKaTa M 37paBeTO Ha pas-
BuBaus ce mioa. CeMeitHOTO IIaHupaHe, cboOpa3eHo ChC
37ApaBHUS CTATyC Ha KeHaTa U MYJITHIUCIUILUIMHAPHATA KO-
nmabopanus MeXy aKkylIep-THHEKOJIOT, 00IoNpakTUKYBAIIl
nekap, oTaJMOJIOT, aKylIepKa 1 MeIMIIMHCKA CeCTpa, ca OT
MIBPBOCTETICHHO 3HAYCHUE.

[TpomenuTe B HOpMaTHBHATA 0a3a (3akoHHU, Hapenou, Hanmo-
HaJIeH PaMKOB JIOTOBOP M NPHJIOKEHUSATA MY) U HapTHHOP-
CKHTE YCHJIUSl Ha MEAMIMHCKUTE CIEIHMaIUCTH M OpeMeH-
HUTE JKEHM ca NpeJIocTaBKka 3a (OpMHUpaHe Ha YCTOWMYUBO
3/IpaBHO MOBEIEHUE C ABJITOCPOUHU MOJI3U 32 OUHOTO 3/[paBe.
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with an existing
eye problem

no existing eye

problem =
efore pregnancy
~ - ~ ~
eye examinations-
eye examduring | | duringreproductive
pregnancy planning andduring
pregnancy
\ } L
f \ ~ .

l in case of aggravation-
if eye symptomsoccur ' immedisteaye

—{ -immediatesye | +—{ examination and
examination follow-up every
| trimester
.} .
' ~ ”~ ~

if preeclampsiais
suspected -eye
examination

if preeclampsiais i
— suspected -eye —
examination

S —" \

Fig. 2. Recommendations for monitoring the eye health
of pregnant women (author‘s concept)

CONCLUSION

Significant changes in the visual analyzer and visual
function can occur during pregnancy. The main part
of eye changes are physiological and reversible, but it
is recommended that these changes be recorded and
followed during pregnancy and in the postpartum
period. Pre-existing eye diseases (diabetic retinopathy,
glaucoma, refractive errors, uveitis, keratoconus,
corneal dystrophies, corneal transplantation, etc.)
require regular ophthalmological control during
reproductive planning and in each trimester of
pregnancy. In the pregnancy situation, the optimal
treatment for many eye diseases becomes inapplicable,
highlighting the need for further research and the
development of clear recommendations that balance
the need to preserve the mother‘s vision and the health
of the developing fetus. Family planning tailored
to the woman‘s health status and multidisciplinary
collaboration  between  obstetrician-gynecologist,
general practitioner, ophthalmologist, midwife and
nurse are of primary importance.

Changes in the regulatory framework (laws, regulations,
national framework agreement and its applications)
and partnership efforts of medical professionals
and pregnant women are a prerequisite for forming
sustainable health behavior with long-term benefits for
eye health.
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YCNEXBT HA 3APABHO-
NOJNINMTUYECKUA MOAE
HA HOPBETUA 3A 3ALLUTA,
NOAOKPENA U HACBHbPYABAHE HA
KbPMEHETO

Codus Kanaunuaaposa-I'eopruea

Hayuonanen yenmwvp no obwecmeaeno 30page u aHaiusu

PE3IOME

Honumukume u npoepamume 3a 3awuma, NOOKPend u Hacvp-
yaeane Ha KbPMeHemo ca ¢ 00KA3aHa epekmuenocm Kakmo
no OmHOWeHUe Ha NOO0OP8AHEMO HA 30PAGHU NOKA3Amenu
U nokazamenu, C8bP3AHU C KOSHUMUBHOMO, eMOYUOHAIHO-
MO U TUYHOCMHOMO pa3eumue Ha 0ememo, makda u no om-
HOWeHUe HA HAMATSABAHEMO HA 00wecmseeHume pasxoou.
Paszboupanemo 3a eéasxcnocmma Ha KbpMmeHemo Kamaiusupa
PA3GUMUEMO HA MeNCOYHAPOOHU NOIUMUKU U 000pU NPAK-
MUKU 8 NOOKPena Ha KbpPMEeHemo npe3 NOCAeOHUMe HAKOIKO
decemunemusi. Te 0asam 0obpa ocHosa 3a pazpabomearemo
HA YCHeuwHU HAYUOHAIHU NOTUMUKU, HO RPULOICEHUCIO UM
6 ceemogen mawab e nepasnomepro. Tosa 6odu do 2onemu
PA3IUKU 8 NOKA3AMENUME 30 KbPMEHe 6 OmOelHume 0bpoica-
6u. Yenewmume HAyuoOHAIHU MOOeaU €A OCHOBAHU HA CUC-
memen nooxo0 ¢ NOCMOSIHHO 0002aMABAUU UHMEPBEHYUU HA
PA3IUYHY PAGHUWA U  NOCUSAHE HA YCMOUYUBU pe3yima-
mu. B pecuona na Espona Hopeecusi e edna om cmpanume c
Hati-6ucoxku nokazamenu 3a kepmerne. Cmamusma npeocma-
851 KOMNJEKCEH MOOe, OCHOBAH HA eQeKMUSHU NOJUMUKY U
0006pu NpaKmuKu, Koumo Ou Mo2vi 0d NOCIYIHCU 34 NpUMep
npu pazpabomeane u 0602ams8ane Ha HAYUOHAIHUME NOJU-
MUKU 3 3auuma, nOOKpPend u HACbP4aA8aHe HA KbpMeHemo
6 bvaeapus.

KurouoBu n1ymu: kbpMeHe, mporpamu 3a nojakpena
Ha KbPMEHETO, O0LECTBEHO-3/IpaBHU MTOJUTUKN

BbBEOEHUE

KbepMeHeTO ¢ HeroBuTe 3ApaBHU MOI3U € €IHAa OT 3HAYH-
MHUTE TEMH 3a OOIIECTBEHOTO 3ApaBe M B PE3yJITaT HA TOBA
CTOM B OCHOBATa Ha pa3pabOTBaHE U MpHIIaraHe Ha 3APaBHU
MOJUTUKH 3a HEroBaTa 3all[UTa, MOJKpena W HachpyaBaHE.
[Ipe3 nocnenuuTe 45 TOAMHY € IOCTUTHAT 3HAYUTENEH MPO-
rpec 3a MpeooisiBaHe HAa HETaTUBHUTE TEHACHLHUH IO OT-
HOIIICHHME Ha YecToTaTa Ha KbpMEHE B CBeTOBEH Mariad. Cbe
ChBMECTHHUTE ycuiausa Ha CBETOBHATA 3/[paBHA OpraHU3aIUs
(C30), YHULED® u apyru MexXAyHApOIHU OpraHU3ALNH
1 eKCIepTH U ¢ MOAKpenara Ha MeXIyHapoaHaTa OOIIHOCT
ca pa3pabOTEeHU U NMPUETH peauia MOJUTHYECKU JTOKYMEH-
TH — MeXIyHapoaHUAT KOJEKC 3a paslpoCcTpaHEHUE Ha 3a-
MecTuTenuTe Ha MaiumHa kbpMma (1981) (1), mporpamuara
nexnapanus ,,inouentu (1990) (2), riobanHaTa MHULUATH-
Ba ,,bonanna — npusiten Ha 6ebeto” (BIIB) ¢ Heltnute ecer
CTBHIKHU KbM ycremno kppmene (1991) (3), [mobannara cTpa-
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THE SUCCESS OF THE
HEALTH-POLICY MODEL TO
PROTECT, SUPPORT AND
PROMOTE BREASTFEEDING IN
NORWAY

Sophia Kandilarova-Georgieva
National Center of Public Health and Analyses

ABSTRACT

Policies and programmes to protect, support and
promote breastfeeding have a proven track record of
effectiveness both in terms of improving health outcomes
and indicators related to child cognitive, emotional and
personal development, and in reducing societal costs.
Understanding of the importance of breastfeeding
has inspired the development of international policies
and best practices for breastfeeding support over the
past few decades. They provide a good basis for the
development of successful national policies, but their
application globally has been uneven. This leads to
large variations in the level of breastfeeding indicators
across countries. Successful national models are
based on a systemic approach with continuously
enriching interventions at different levels and achieves
sustainable results. In the region of Europe, Norway
is one of the countries with the highest breastfeeding
rates. This article presents a comprehensive model
based on effective policies and good practices that
could serve as a model for developing and enriching
national policies to protect, support and promote
breastfeeding in Bulgaria.

Keywords: breastfeeding,breastfeeding support
programs, public health policies

INTRODUCTION

Breastfeeding with its health benefits is one of the
important public health topics and as a result it is at
the heart of the development and implementation of
health policies to protect, support and promote it.
Significant progress has been made over the past 45
years to overcome negative trends in breastfeeding
rates worldwide. Through the joint efforts of the World
Health Organization (WHO), UNICEF and other
international organizations and experts, and with the
support of the international community, a number of
policy documents have been developed and adopted,
such as the International Code of Marketing of Breast-
Milk Substitutes (1981) (1), the Innocenti Declaration
(1990) (2), the global Baby Friendly Hospital initiative
(BFHI) with its Ten Steps to Successful Breastfeeding
(1991) (3), the Global Strategy for Infant and Young
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TErusl 3a XpaHeHe Ha KbpMadeTo 1 MaikoTo fete (2002) (4),
[InansT 3a neiicTBue 3a 3alMTa, IOAKpPENa U HaChbpyaBaHe Ha
kbpMeHeTo B Espona (2004) (5) u MmuHoro apyru. Cb3aaneHu-
Te MEK/yHapOIHU MOJUTUKU U OCHOBAHUTE HA MEIUIIMHA Ha
JloKa3zarescTBa J00pH MPaKTHKH B MOJAKpPENna Ha KbPMEHETO
CTaBaT LIEHEH Pecypc 3a pa3BUTHETO HA CUCTEMHH HAI[MOHAJI-
HU TIOJIMTUKH C MOCTOSTHHO Pa3lIUpsBall ce 00XBar, KOETO
OCHUTYpsIBA YCTOWYMBOCT Ha pe3yITaTUTE.

OMUTHT HA HOPBETUA — PE3YINTATU OT
NMPOYYBAHUA

B pernona na EBpomna egHa OT cTpaHHTE ¢ BHCOKH IIOKa-
3aTeny 3a KbPMEHE U C KOMIIJIEKCEH 3PaBHONOIUTHYECKH
MOJIET 3a 3alliTa, HOAKPENa U HachpyaBaHE HA KbPMEHETO
e Hopserus. Crpanata nMa Bozemia no3unust B EBpona 1o
HSIKOJIKO MOHUTOPHHTOBU MHJINKAaTOPA 32 OIICHKA Ha IpakK-
THKHATE B KbpMeHeTo. Criopen mpoyuBane oT 2019 1. cpen
11 pa3BuTH eBponeiicku 1ppxasu Hopserus e nupsa ¢ 98%
WHHUIMAUA Ha KbpMEHe, 86% KbpMeHe Ha 3 mecena, 71%
Ha 6 mecena u 35% Ha 12 mecena (6). Cmopen apyro mnpo-
yuBaHe oT 2020 r. cpea CTpaHUTE C BUCOK JI0XOJ B CBETa
Hopserus e cpen BopemuTe ABPKABU 10 HHIUKATOPUTE
»KbpMeHe n300mo™ (cpex crpanute Hax 90%), ,,M3KIIOIH-
TEITHO KbpMeHe Ha 3 mecena“ (Tpeta cpen 20 ctpanu ¢ 68%),
»KbpMeHe Ha 6 mecena“ (mrppBa cpex 21 crpanu cve 78%) u
»KbpMeHe Ha 12 mecena® (Tpera cpen 25 ctpanu ¢ 48%) (7).
[TpenocraBenute oT HopBerus 3a To3u CpaBHUTEJICH aHAIIN3
JaHHU ca cbOpaHu B HanmoHamHO MpencTaBuTeIHO Ipoyd-
BaHE 3a XpaHEHETO Ha JieraTa Ha 6-MeceuHa Bb3pacT, IPOBe-
neHo mipe3 2018 1. oT HopBexxkust HHCTUTYT MO 0OIIECTBEHO
3npase. Jlpyru 1Ba HHIMKATOPA OT MPOYYBAHETO MTOKAa3Bar,
ye 97% ot nenara B POAMIHUTE OTJCICHUS Ce KBPMST, a Ha
1 mecen 81% npoabipkaBar 1a ca U3KIIOUUTEIHO KbPMEHH.
JlokyagpT OTYMTa, Y€ MHOTO MalKHU M3MHUTBAT IPOOIEMH C
KBbpPMEHETO, KOUTO Omxa MOriIM Ja ObAaT MpPeNoTBPATCHH
WJIU pa3pelieHn ¢ mo-KBaruduiupana momoir (8).

Curyanusita B Hoperust HeBuHaru e Ouia takasa. 3abele-
KUTEJIEH € MPOTrPechT, KOMNTO CTpaHaTa MOCTHra 3a HSIKOJI-
KO JieceTHieTus OJjaroiapeHue Ha LEJIeHACOYCHH YCHIIHSI.
IIpe3 1968 r. obmara yectoTa Ha KbpMeHEe Ha 12-ceamuy-
Hute 0edeta B Hopeerus ¢ 6umma mog 30%, 3a ga JOCTUTHE
Hax 80% mpe3 1991 1. (9). Ilpunaraneto Ha 3ApaBHOMOJIH-
THYECKH MEPKH B MOAKpENa Ha KbPMEHETO € B OCHOBATa Ha
TE3H pe3yJITaTH.

NONUTUKUTE 3A 3ALUUTA, NMOOKPEMNA
N HACbPYABAHE HA KbPMEHETO B
HOPBEIUA

Hopgerus e cpen muoHepuTe MO OTHOIICHIE HAa BHBEKIaHE-
TO Ha TIOJUTUKHTE 32 KbpMeHe. Ts € emHaTa OT IbPBUTE JIBE
ctpanu (npyrara e [lIBerus), kouto mpe3 1983 r., nBe TonHHA
clel Ch3IaBaHETO MY, TpreMaT MeXTyHapOIHUS KOJCKC 32
3aMeCTHTEIUTEe Ha MalfdimHa KbpMa — MEKIYHAPOIHA paMKa
Ha C30 3a 3apaBHAUTE MONUTHKHU 3a PETYIHpaHE HA IMas3apa
HAa 3aMECTHUTENH Ha KbpMaTa C IIeJ 3alliTa Ha KbPMEHETO.
Hopeerus ¢ u egHa OT BPBUTE CTPAaHU, KOUTO BHBEKIAT

POPULATION HEALTH

Child Feeding (2002) (4), the Blueprint for Action to
Protect, Support and Promote Breastfeeding in Europe
(2004) (5) and many others. Established international
policies and evidence-based good practices in support
of breastfeeding have become a valuable resource for
the development of systemic national policies with an
ever-expanding reach, thus ensuring sustainability of
results.

NORWAY‘S EXPERIENCE - RESEARCH
RESULTS

In the European region, Norway is one of the countries
with high breastfeeding rates and a comprehensive
health policy model to protect, support and promote
breastfeeding. The country has a leading position in
Europe on several monitoring indicators for assessing
breastfeeding practices. According to a 2019 study,
among 11 developed European countries, Norway
ranks first with 98% breastfeeding initiation, 86%
breastfeeding at 3 months, 71% at 6 months, and 35% at
12 months (6). According to another 2020 study among
high-income countries worldwide, Norway is among
the top countries according to the following indicators:
“ever breastfed” (among countries over 90%), “exclusive
breastfeeding at 3 months” (third among 20 countries
with 68%), “any breastfeeding at 6 months” (first among
21 countries with 78%) and “continued breastfeeding at
12 months” (third among 25 countries with 48%) (7). The
data provided by Norway for this comparative analysis
were collected in a National Representative Survey on
Child Feeding at 6 months of age conducted in 2018 by
the Norwegian Institute of Public Health. Two other
indicators from the survey show that 97% of children in
maternity wards are breastfed, and at 1 month 81% are
still exclusively breastfed. The report acknowledges that
many mothers experience breastfeeding problems that
could be prevented or resolved with more skilled help (8).

This has not always been the situation in Norway. The
progress that the country has achieved over several
decades due to targeted efforts is remarkable. In 1968,
the overall breastfeeding prevalence of 12-week-old
infants in Norway was below 30%, to reach over 80% in
1991 (9). The implementation of health policy measures
to support breastfeeding has been the basis for these
results.

POLICIES TO PROTECT, SUPPORT AND
PROMOTE BREASTFEEDING IN NORWAY

Norway has been among the pioneers in terms of
introducing breastfeeding policies. It was one of the
first two countries (Sweden being the other one) which
in 1983, two years after its establishment, adopted
the International Code of Marketing of Breast-milk
Substitutes, an international WHO framework for health
policies that regulates the breast-milk substitute market
in order to protect breastfeeding. Norway was also one
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WHULMATUBAaTa ,,boJHKIIA — pusATe] Ha 0e0eTo™ ciiea Hell-
HoTto ctaptupane oT C30 u YHUIIE® B Hauanoto Ha 90-Te
roauuu. Tasu riobanHa porpama uMa CTaTyT Ha CTaHAApPT
3a YHOPaBJCHCKH U KJIWMHHUYHU MPAKTHUKH, KOUTO MOAKPEIIAT
KbPMEHETO KaTo 3[paBOCIOBEH M300p Ha XpaHEHE 3a HOBO-
poneuuTte 6ebdera.

O¢unuanHUTE JOKYMEHTH 32 00IIECTBEHO 3/IpaBe U XpaHCHE
B HopBerust BKIIIOYBAT CHCTEMHH MOJUTUKU 33 KbPMEHE, a
benepa HUAT TUIAH 3a JACHCTBHE B 00J1aCTTAa HA XPAHEHETO
BKJIIOYBA KOJMYECTBEHHU LIEJIN 38 MU3KIIOUUTEIIHO KbPMEHE U
KbpMeHe BboOIIe. EfHa oT nenure € 3a 4-roguiieH nepuos
nma ce mocturHe 50% dectoTa Ha KbpPMEHE IO Kpas Ha ITbp-
BaTa roxvHa mpu 60a3oBa cTOHHOCT OoT okoxo 35% (6). Cpexn
OCHOBHHTE MEPKH B IJIaHA € HAChpUaBaHe, MOJKpena u 3a-
[IMTa Ha KbPMEHETO upe3 Mpuiiarane Ha nauiuarusara bI1b
W uHHIHaTHBara ,,lIpusiten Ha 6e6eTO™ B 3[pPaBHUTE YCIYyTH
B oomHocTTa (10).

HOPBEXKOTO HALMOHAJIHO
KOHCYNTATUBHO 3BEHO MO BbIMPOCUTE
HA KbPMEHETO - UCTOPUA U ®YHKLIUA

Hopserus nma HauuoHasleH opraH, KOUTO OTroBaps 3a IIpu-
JaraHe Ha HaW-I00pUTE CTaHIapTH M KOOPAMHUpAaHE Ha
HOJIMTUKUTE U IPAKTUKUTE II0 BBIIPOCUTE HA KBPMEHETO —
HopBexko HallMOHAIHO KOHCYJITATUBHO 3BEHO 110 BBIIPOCH-
te Ha kppMeHeTo (HHK3K).

HHK3K craprupa karo HanuonaneH HeHTHp MO BBIPOCUTE
Ha KbPMEHETO B yHUBEpCUTETCKaTa OosHuNIa ,,Pukxocnura-
ne B Ocno mpe3 1999 r. OcHoBaTa € NOCTaBeHa B paMKUTE
Ha npoekTa ,,[Ipusaren Ha maiikara u gerero™ (1993-1996 r.),
¢unancupaH oT HopBexXKusl ChBET MO 3/1paBeonasBaHe, Y-
€TO IpHUJIaraHe MOKa3Ba rojsMaTa HyXJa OT HalUOHAJIEH,
KOOPAMHUPALL PECYPCEH LIEHTBP 32 KbPMEHE.

[Ipe3 sayapu 2003 1. e myOnuKyBaH IOKIAJ 3a IMOJIUTHKATA
B o0yiacTTa Ha OOIIECTBEHOTO 37paBe, B KOMTO ce MOCouBa,
ye ,,IIpaBuTencTBOTO 1Ie Ch3/aZe MOCTOSIHHA (YHKIHS Ha
HAI[MOHAJIEH KOOPAMHATOP MO KbpMeHeTo. [loHacTosiiem
Ta3n QyHKIUS ce M3MBJIHsABA OT HalnoHaNHUS LEHTBHP 1O
kbpmene.” [Ipe3 2005 r. MuHHCTEpPCTBOTO Ha 3ApaBeonas3Ba-
HETO U COLMAIIHNTE I'PHXKH 110 IIPEnopbKa Ha J{upekuusra 1o
3[IpaBeoIia3BaHe M COIMAIHH BBIIPOCH ITPOMEHSI UMETO MY B
,,HalroHaieH neHTbp 3a BBPXOBH ITOCTHIKEHHS B 00J1aCTTa HA
kbpMeHeTO . [Ipe3 2011 r. ueHTHPHT NOoJdyUaBa HACTOSILIOTO
cu Ha3BaHMe: HOPBE)KKO HAIIMOHATHO KOHCYJITAaTHBHO 3BEHO
o Berpocute Ha kppMmeHeTo (HHK3K). (11)

Mucusta Ha HHK3K e nga crnomorse 3a HaTpymnBaHeTO U
Pa3npoCTpaHsIBaHETO HA 3HAHUS 32 KbPMEHETO U MaluMHO-
TO MIJISIKO, TaKa 4€ Bb3MOXKHO Hai-MHOTO JKE€HH Jla KbPMST
Jenara cu u Oeberara Aa MojydyaBaT ONTHMAIHO XpaHEHE.
OyHKIMUTE MY Ca HACOUYEHHU KbM 3[[paBHUTE CIIYKOU U Ha-
cenenuero. 3agaunte Ha HHK3K ca cBpp3anu c:

° I/I3rpa>Kz[aHe Ha HAallMOHAJIHA KOMIETECHTHOCT U MpeE-
Ka oT CJ'Iy)K6I/I 1 CIICHHUAJIUCTHU U PA3OPOCTPAHCHUC HA
3HAHUA,

» PaspaborBaHe n pasnpocTpaHsBaHE HAa HALIMOHAIHH

POPULATION HEALTH

of the first countries to introduce the Baby-Friendly
Hospital Initiative after its launch by WHO and UNICEF
in the early 1990s. This global programme has the status
of a (golden) standard for management and clinical
practices that support breastfeeding as a healthy feeding
choice for newborn babies.

Official public health and nutrition documents in
Norway include systematic breastfeeding policies, and
the Federal nutrition action plan includes quantitative
targets for exclusive breastfeeding and breastfeeding
in general. One of the goals is to achieve a 50%
breastfeeding rate by the end of the first year over a
4-year period, with a baseline of about 35% (6). Key
measures in this plan include promoting, supporting,
and protecting breastfeeding through implementation of
the BFHI and the Baby-friendly initiative in community
health services (10).

THE NORWEGIAN NATIONAL
BREASTFEEDING ADVISORY UNIT -
HISTORY AND FUNCTIONS

Norway has a national body responsible for the
implementation of the best standards and coordinating
policies and practices on breastfeeding — the Norwegian
National Advisory Unit on Breastfeeding (NNAUB).

The NNAUB was initially established as the National
Breastfeeding Resource Centre at the “Rikshospitalet”,
University Hospital in Oslo in 1999. It was founded
within the framework of the Mother and Child Friendly
Project (1993-1996), funded by the Norwegian Health
Council, the implementation of which demonstrated the
great need for a national, coordinating breastfeeding
resource centre.

In January 2003, a public health policy report was
published, stating that “The Government shall establish
a permanent national breastfeeding coordinator
function. This function is currently carried out by the
National Breastfeeding Centre.” In 2005, the Centre
was appointed as the National Competence Centre
for Breastfeeding by the Ministry of Health and Care,
following a recommendation from the Directorate
of Social Affairs and Healthcare. In 2011, the Centre
was given its current name: the Norwegian National
Breastfeeding Advisory Unit (NNAUB) (11).

The mission of the NNAUB is to help build and
disseminate knowledge about breastfeeding and breast
milk so that as many women as possible breastfeed
their babies and that babies receive optimal nutrition. It
works both with the health services and the population.
The tasks of the NNAUB are related to following:

* Building national competence and a network of
services and professionals and disseminating
knowledge;

e Developing and  disseminating  national
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HaCOKHU;

» Iloamomarane Ha MPOBEXKIAHETO HA HAYYHU U3CICI-
BaHUS,

» [IlpoyuBaHe Ha CBBP3aHU C KBPMEHETO KIMHUYHU
MPOOJIEMH, YeCTO B CHTPYIHUIECTBO C APYTH IMpode-
CHOHAJIHU M 3/IpaBHU OpraHM;

* IlpenocraBsHe Ha OOy4YHTEIHH KypCOBE H CYIEpBU-
3HS Ha MEIUIIMHCKH CHCITHAINCTH;

° YernBaHe Ha COLIMAJITHUTE YCJIOBH S, KOUTO IMO3BOJISA-
BaT OITUMAJIHO KbPMCHC;

° (I)yHKLII/IOHI/IpaHG KaTO KOHCYJITaTUBCH OpraH KbM
BJIACTHUTC Ha CTpaHATa,

* VYkpenBaHe Ha MEXJyHAPOAHOTO CHTPYAHUYECTBO 32
HachkpuaBaHe Ha KbpMeHeTO (11).

Cnyx0ata paboTu 3a Ch3AaBaHETO Ha MPOdhEeCHOHATHA Mpe-
’Ka BbB BCEKH 3/IpaBEH PETHOH, KOSITO Jia TI0eMe U Jia Ce I'PH-
KU 3a Ta3u JeHHOCT Ha MecTHO HuBO. J{o xpas Ha 2021 r.
HHK3K ¢ cbc cemanuiie B YHUBEpCUTETCKaTa OONHHIA B
Ocio, o1 2022 1. e yact oT HopBeXXKHSI HHCTUTYT MO 00OIIECT-
BeHo 31pase (11, 12).

CTAHOAPTU 3A 30PABHU YCINIYTU B
NMOAOKPENA HA KbPMEHETO

HHK3K orrosaps 3a nnunnaTuBara ,,[ I[pusren Ha maitkata u
JIETeTO B OOJIHUIIUTE U B 3[PAaBHUTE YCIyTH B OOIIHOCTTA.
Wunnumarusara ,,ITpusten Ha maiikara u geteto” (Mor-barn
vennlig initiativ - MBVI) e HOpBexKOTO Mpoab/IKEHHE Ha
BIIb. Ta craptupa mpe3 1993 r., a yHuBepcuTeTCKaTa O0IHH-
na ,,Pukcxocrnurane” B Ociio € OlEHCHAa W 0J00peHa Ipe3
1994 1. xaTO MBpBaTa OOJIHUIIA — IPUATEI 332 MaliKaTa u JeTe-
T0. IHMIIMaTuBaTa € mpoIbJKeHa ¥ KbM HEOHATOJIOTHYHUTE
otaenenus (13) u crienuanHoO Ch3/1aAEHUTE 3PaBHU LIEHTPO-
Be 3a kbpMeHe (ammekyndige helsestasjoner) (14). Edexrsr
OT MHUIIMATHBATA € I00pe NOKyMEHTHPAH 1 Bede NMa CTaTyT
Ha CTaHJapT 3a Ka4ecTBO (KaKTO 3a HEOHATOJIOTUIHHUTE OT/Ie-
JIeHNUs, TaKa ¥ 32 3/[paBHUTE IIEHTPOBE 3a KbPMEHE), KOUTO ce
M3UCKBa OT ChOTBETHATA 37]paBHa yciyra. Hapuua ce ,,Cran-
JapT, MOIXONSII 3a Maiikata u jaerero” (Mor-barn-vennlig
standard - MBV) u 131151510 0TroBapsi Ha CBETOBHUS CTaHAAPT
Ha bITb (15).

YerupupaeceT oT o6mo 46 ponuinHu otaencHus B Hopeerus
nokpusar crangapta MBV. IIpes 2018 1. Hag 90% oT HOpBEX-
KHUTE Jlera ca POACHU B CEPTHU(PHUIMPAHHU TIO TO3H CTAHIAPT
oomuuH (16).

B u3BBHOONHUYHATA TIOMOII TPESOCTABIHUTE 3APABHU TPH-
KU Ha OpEeMEHHU JKCHU M Ha MalKu 1 0e0eTa OT IIEHTPOBETE
3a MaifuMHO M JAETCKO 3[[paBe CHIIO TPSOBA J1a OTrOBApAT Ha
OnpeaesieHn U3UCKBaHus 1o ,,CTannapTa, NOAXOSI 3a Maii-
KaTa U JeTETO™

1. Jla umat nmucMeHa MOTUTUKA 32 KbPMEHE, C KOSITO IeTUSIT
3/IpaBEH NIEPCOHA PEIOBHO Jla Ce 3all03HaBa;

2. HCHI/IHT 3ApaBCH MEpcoHal Aa € O6y‘{€H B 3HaHUsATA U
yMCHUA, HCO6XO}.‘[I/IMI/I 3a MPAKTUKYBAaHC B CbOTBCTCTBUC
C IOJIMTHUKATA 3a KbPMCHC;

POPULATION HEALTH

guidelines;
* Supporting relevant research;

* Researching breastfeeding-related clinical issues,
often in collaboration with other professional and
health bodies;

* Providing training courses and supervision to
health professionals;

» Strengthening the social conditions that enable
optimal breastfeeding;

* Functioning as an advisory body to national
authorities;

e Strengthening international
promote breastfeeding (11).

cooperation to

The Unit is working to establish a professional network in
each health region to take over and monitor this activity
at local level. By the end of 2021 the NNAUB is based
at Oslo University Hospital, and from 2022 is part of the
Norwegian Institute of Public Health (11, 12).

STANDARDS FOR HEALTH SERVICES TO
SUPPORT BREASTFEEDING

The NNAUB is responsible for the Mother and Child-
Friendly Initiative in hospitals and community health
services. Motherand Child-Friendly Initiative (Mor-barn
vennlig initiativ - MBVI) is the Norwegian extension
of the BFHI. It was launched in 1993 and the Oslo
University Hospital “Rikshospitalet”was evaluated and
approved in 1994 as the first Mother and Child-Friendly
Hospital. The Initiative had been extended to neonatal
units (13) and specially established breastfeeding
health centres (ammekyndige helsestasjoner) (14). The
effect of the Initiative has been well documented and
now has the status of a best (golden) standard (for both
neonatal units and breastfeeding health centres), which
is required by the health service concerned. It is called
the ,Mor-barn-vennlig standard® (MBV) and is fully
compliant with the global BFHI standard (15).

Forty out of the 46 maternity units in Norway meet
the MBV standard. In 2018, over 90% of Norwegian
children were born in hospitals certified to this standard

(16).

In outpatient care, the health care provided to pregnant
women and to mothers and babies by maternal and child
health centres must also meet certain requirements
under the ‘Mother and Child-friendly standard’:

1. Have a written breastfeeding policy that all
healthcare staff are informed about on a regular
basis;

2. All health staff is trained in the knowledge and
skills required to practice in accordance with the
breastfeeding policy;
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3. bpemenHuTe KeHU aa ce MHPOPMHUPAT 3a TOJIBUTE OT Kbp-
MEHETO U HeroBara MpaKkTHUeCcKa OpraHu3aIus;

4. Jla uma ch3/aJicHa HAJIEK/(HA CHCTEMa 32 KOMYHHUKAIHS,
3a J1a Ce OCUTYPU HEMPEKbCHATOCT MEXY MPEAPOIHII-
HUTE TPHIKU, OOTHUYHUTE TPHXKU U 3PABHUTE YCIYTH B
OOIIHOCTTA;

5. Jla ce moka3Ba Ha MaKMUTE KakK Ja KbPMST U KaK Jia MOA-
JIbpIKaT JIAaKTAIUATA;

6. Jla ce mpenocraBs nmoaxoxsina HHGOpMalMs Ha MaiKu-
TE W Jla UM C€ OKa3Ba IOJKperna 3a MOAJbp)KaHe Ha W3-
KJIIOYMTEITHOTO KbPMEHE 3a IbpBUTE IIecT Mecena; Cien
BBBEXK/JAHETO HA TBHPAA XpaHa KbPMEHETO TPsiOBa Ja ce
MOAIbPIKA JIO Kpasi Ha IbpBaTa TOJMHA U CJIEJ TOBa, NPH
skenanue (16).

IIpe3 2023 1. 136 ot 06m0 356 OOITMHY ¢ OOITMHCKH 3paB-
HU [EHTPOBE, MPEIOCTABAIIN YCIYTH Ha Maliku U O6ebeTa, ca
OTIPEIeJICHN KaTo OTroBapsmu Ha ctanaapra MBV (13). Tlo-
BeUe OT MOJIOBMHATA OT 6edeTara u MaJlKUTe JIella B CTpaHaTa
yd4acTBaT B pyTHHHaTa NpoQuiIakTHYHA Mporpama, rpejJa-
raHa ot oOmuHCKUTE 3apaBHu 1IeHTpoBe (10).

AKAOEMUYHA NOAIrOTOBKA HA
3OPABHUTE CMEUUATIUCTU NO
BbMPOCUTE HA KbPMEHETO

Axanemuunute mporpamu B Hopserust 3a Bcmuku mpode-
CHOHAJIMCTHU TI0 3/IpaBHU TPIKH, KOUTO pabOTAT C Maliku H
Oebera (aKymIepKH, MEIUIIMHCKH CECTPH, HEOHATAHH CEC-
TPH, MEIUATPHUYHU CECTPH, JEKAPCKH ACHUCTEHTH), 3aCTBII-
BaT KbPMEHETO B 3HauuTesHa cTeneH. [Ipu oOydyeHueTo Ha
JIEKapuTe BCE OIIE TO € B OTHOCUTEIHO MO-OTpaHUYEH 00eM.
HHK3K mpenoctaBs JOMBIHUTETHA BH3MOXKHOCT 3a 37paB-
HUTE CIIEIMAINCTH B 00yUSHHUETO 3a IOJIKpera 32 KbpMEHEe OT
2022 r. 3a #a ce yJlecHU akaJeMUYHOTO YChBBPIICHCTBAHE U
Jla ce TIOCTHTHE MO-TOoJIsIMa TOCIIEA0BATEIIHOCT B 00yUCHHE-
TO Ha MEJUIMHCKUS IIEPCOHAN, € pa3paboTeHa rmporpama 3a
JUCTAHIIMOHHO 00y4YeHHe 110 KbpMEHE, OCHOBaHa Ha JlecerTe
CTBIKH 32 ycrenrHo kbpMene Ha C30/YHUIE®. [Iporpama-
Ta J]aBa HA KyPCUCTHTE 3aJbJIOOYCHO BHBEICHHE B TEMara,
KaTo Te TPsAOBa Ja MpPEeMUHAT MPE3 TECTOBE M Jla M3ITBIHSIT
3aJa4, 3a Ja npeMuHar Kypca. Cieq ToBa yHUBEPCUTETHUTE
MOrar Jia MoJi3BaT 3aBbPLIMIINTE Kypca CTYAEHTH, KOUTO IO
MeTojia Ha ,,00bpHaTaTa KJIacHa CTas ™, MOJMOMAaralu OT Ipe-
Mo/IaBaTesl ChC 3abJI0OUCHA KOMIIETEHTHOCT B 00IacTTa Ha
KbPMEHETO, paboTAT ChC CBOUTE ChCTYAEHTH. [loHacTOsEM
IporpaMara ce M3IoJ3Ba IIMPOKO B MOBEYETO YHUBEPCUTETH
B HopBerwust u Beue e npeMuHasa oreHka 3a epexkTuBHoCT (18).

3npaBHUTE cnenuanucTy B HopBerust uMaT HHTEpEC KbM Te-
MaTa KbPMEHE U C€ CTPEMAT KbM MPUI00MBAHE HA JOM'BJIHU-
TeTHH 3HaHMS B obmactTa. [IpoyuBane cpen 547 akymiepku
OTHOCHO TsXHATa OLIEHKa 3a MpPOrpaMUTe UM 3a 00ydeHue
MOKa3Ba, 4e B OT CIIOMEHATUTE TEMH, M0 KOUTO T€ HCKAT
Jla UMaT JONMBIHUTENIHU 3HaHUS, ca KbPMEHE U KaK Jla yuaT
JKEHMTE 3a cTpaTeruu 3a cipassHe. (19). ToBa noka3Ba Bucoka
CTEIEH Ha OCH3HATOCT CPEeJ 3APAaBHUTE CHEIIUAIUCTH 32 BaX-
HOCTTa Ha KbPMEHETO M 32 HEOOXOIMMOCTTa OT IO BJIHUTEII-
HU crienu(pUIHU 3HAHWS U yMEHUS, 32 Jla MOraTr J1a padoTsIT
YCIIEIITHO B MOJIKpPEINa Ha KbPMEHETO.

POPULATION HEALTH

3. Pregnant women are informed about the benefits of
breastfeeding and its practical management;

4. Have a reliable communication system in place to
ensure continuity between antenatal care, hospital
care and community health services;

5. Show mothers how to breastfeed and how to
maintain lactation;

6. Provide mothers with appropriate information and
support to maintain exclusive breastfeeding for
the first six months; After the introduction of solid
foods, breastfeeding should be maintained until the
end of the first year and thereafter, if desired (16).

In 2023, 136 out of the 356 municipalities with
community health centres providing services to mothers
and infants met the MBV standard (13). More than
half of the infants and young children in the country
participate in the routine preventive care program
offered by municipal health centres (10).

ACADEMIC TRAINING OF HEALTH
PROFESSIONALS ON BREASTFEEDING

Academic programmes in Norway for all health care
professionals who work with mothers and babies
(midwives, nurses, neonatal nurses, paediatric nurses,
physician assistants) include a lot of information
about breastfeeding. In the training of the medical
doctors, this is still relatively limited. The NNAUB
is providing an additional opportunity for healthcare
professionals in breastfeeding support training from
2022. In order to facilitate academic improvement
and to achieve greater consistency in the training
of medical staff, a distance learning programme on
breastfeeding has been developed based on the WHO/
UNICEF Ten Steps for Successful Breastfeeding. The
programme gives trainees an in-depth introduction
to the subject, and they have to sit tests and complete
assignments in order to pass the course. Universities
can then use the graduates of the course to work with
their fellow students in a ,,flipped classroom™ method,
assisted by a faculty member with in-depth expertise
in breastfeeding. The programme is now widely used
at most universities in Norway and has already been
evaluated for effectiveness (18).

Health professionals in Norway are interested in
breastfeeding and seek to gain further knowledge in
the field. A survey of 547 midwives on their evaluation
of their training programmes showed that two of the
topics mentioned, that they want to have additional
knowledge on, were breastfeeding and how to teach
women coping strategies (19). This indicates a high
degree of awareness among health professionals of the
importance of breastfeeding and the need for additional
specific knowledge and skills to be able to work
successfully in supporting breastfeeding.

72 B W Tov15 M MK+ 4 W W BbIFAPCKO CMUCAHME 3A OBLECTBEHO 3[JPABE M M M 2023 M M M BULGARIAN JOURNAL OF PUBLIC HEALTHM M M Vol.15 M M No 4 W W



3APABE HA HACENEHWETO

NOAOKPENATA 3A KbPMEHE B
OBLHOCTTA

[ToxxpemnaTa B OOIIHOCTTA C€ OCHTYpsiBa HE caMO 4Ype3 M3-
I'paJicHUTEe B PaMKHTE Ha CHCTEMaTa Ha 3APaBEoIa3BaHETO
neHTpose. EqHa oT Hali-ctapuTe opraHu3aiuu B cBeTa, pado-
TelW MO Mojaxonaa ,,MalKku MOAKPEnsT MalKu*, € UMEHHO B
Hopserus —,,Amexiiennen‘. Cp3nanena npe3 1968 r., opranu-
3anusATa € eAUH OT (PaKTOPHUTE 3a MPOMSHATA Ha ISIOCTHATA
MOJIUTHKA Ha IbpKaBaTa [0 TeMaTa Ipe3 CAeABAINUTE JeCETH-
JeTHsI, KaTo IPEAN3BUKBa O0IECTBEHHS 1e0aT M Upe3 3aCThII-
HUYECKHUTE CH YCUIIMS JOINPUHACS 32 U3rPa)<AaHETO Ha HOp-
BEXXKHS MOJIEN 32 TIOJIKpENa Ha KbpMeHeTo. JJoOpoBonuTe Ha
OpPraHM3aLHKATA Ca KAKTO MAalKH C IIPEIXOJEH OIHUT B KbpMe-
HETO, IPEMUHAIIH TIPE3 AOMBIHUTEIHO 00ydeHNE Ja OKa3BaT
TMOJIKperia 3a KbPMEHe, Taka ¥ MPOoEeCHOHAIICTH, KOUTO Upe3
Tesle()OHHM KOHCYJTALMU, UMEUJ W JIOMAIlHH MOCEUICHUS
MIPEOCTaBAT Ha KBPMEIUTE JKeHN Oe3riaTHa U J00poBOJIHA
TIOMOII J]a C€ CIPABAT C MPEIU3BUKATEICTBAaTa HA KbPMEHETO.
»AMexifennen™ ca pecypceH Xb0 U 3a 31paBHU MpodecroHa-
JIUCTH, KOUTO pabOTAT B TSCHO CHTPYJHMYECTBO C HEHHHTE
cnenuanucTy. ExxeronHo ,,AMexiiennen® opranu3upar u npo-
BEXJIaT HallMOHAJIHA KOH(EPEHIINS 10 KbPMEHE 32 MEUIINH-
CKH CHELMATNCTH, Ha KOSITO C€ MPEACTaBAT Hall-HOBUTE JI0-
CTHIKEHUS] B HayKaTa 32 KbPMEHETO. ,,AMEXHeNneH ocTaBa
BayKHA 4acT OT HOPBEKKHS MOJIEI M MOTy4YaBa €KEerOqHO Yac-
TUYHO JICJIETUPAHO JbPKABHO (pMHAHCHPAHE 32 JISHHOCTTA CH,
kbM 2022 1. B pasMep Ha 1,5 mutH. HOpBeXXKH Kporu (16).

NMONMUTUKKN 3A NOOKPEINA HA PABOTHOTO
MACTO 3A KbPMELLWU MANKU

[Nonutukute B HopBerus 3a 3ammTa Ha KbPMEIIUATE JKEHU Ha
paboOTHOTO MSACTO CBINO ca OT Hal-OmaronpusTHUTE B EBpO-
ma. [IpaBo Ha oOe3mieTeHNEe UMAT BCHYKH MalKH, KOUTO ca
paboTuiaM U ca OMIIM OCHUTYPSBAHH TOHE 6 OT MOCIETHUTE
10 mecena. [IpoabJKUTETHOCTTA HA OTITYyCKA IMTOCTENIEHHO Ce
yBenuuaBa npe3 roguHute. Pazmepst Ha o0esiieTeHusITa 32
POAMTEINTE UM MO3BOJISIBA 1a OCTAHAT BKBIIH C IETETO MIPe3
bpBaTa My rogauHa. To ce 3aruiaiia B I'bJISH pa3Mep Ha 3a-
marara 3a 49 cenmunu (66 mpu Onu3HAIM), KaTo 15 cenMuim
ca 3aJ’bJDKUTEITHO 3alla3eHU 32 BCEKU OT JBaMaTa POAMTEIH
(cnennduyHa MOJUTHKA 32 BKJIIOYBAHE HA MAapTHHOPUTE B
rpuxuTe). Mima BapuaHT ¥ 32 MO-IBJIBT OTITYCK OT 59 cenmu-
1 (80 mpu GnimsHam) mpu norydasane Ha 80% oT 3anaraTta
Ha POAMTEINs, KaTo 19 ceaMuIy ca 3aIBIDKUTEIHO 3arase-
HU 3a BCEKH OT aBamara poautend. OTOeHO MaiKaTa UMa
MpaBo Ha 3 CeIMUIN MPENN pa)kTaHEeTO, KaTO T€ HE 3acsrar
HelfHaTa KBOTa OT poxuTenckus oTmyck (20). OTIyCKBT 1Mo
GamuMHCTBO € BbBeneHo mpe3 1993 1. (mppBoHAUanHO 4-ce-
muueH). C HEero ce ey J1a ce YKpenu Bpb3kara Oania-ieTe u
Jla ce rmojuepTae HeoOXOAMMOCTTa OT Y4acTHETO Ha Oariara
B TPHOKHTE 32 JICTETO.

»T1OMJIA BEPUI'A HA NOOKPEINA 3A
KbPMEHETO*

KOHHCHHI/IHTa 34 UHTCTpHUpaHC Ha CJIEMCHTHU OT 3APABHUTC
n 06H_[€CTBCHI/ITC CHUCTCMHU 3a 3allurTa, NOAKPECIia U HaCbp4a-
BaHC HAa KbPMCEHCTO, NPCACTAaBCHA YPE3 KAMIIAHUATA ,,Torma
BEepHura Ha nNoAKpemna 3a K’bpMeHGTO“ Ha CBETOBHHS aJlHaHC
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SUPPORT FOR BREASTFEEDING IN THE
COMMUNITY

Support in the community is not only provided through
centres within the healthcare system. One of the oldest
Mother-to-mother approach organisations in the world
is in Norway - Amehjelpen. Established in 1968, the
organisation has been one of the agents of change in the
country‘s overall breastfeeding policy in the following
decades, challenging public debate and contributing
through its advocacy efforts to the development of
the Norwegian breastfeeding support model. The
organisation‘s volunteers are both mothers with
previous breastfeeding experience who have undergone
additional training to provide breastfeeding support,
and professionals. Through telephone counselling,
email and home visits, they provide breastfeeding
women with free and voluntary help to cope with the
challenges of breastfeeding. Amehjelpen are also a
resource hub for health professionals who work closely
with its specialists. Annually, Amehjelpen organizes and
hosts a national breastfeeding conference for healthcare
professionals, where they present the latest developments
in breastfeeding science. Amehjelpen remains an
important part of the Norwegian model and receives
annual partially delegated government funding for its
activities, amounting to NOK 1.5 million by 2022 (16).

WORKPLACE SUPPORT POLICIES FOR
BREASTFEEDING MOTHERS

Policies in Norway to protect breastfeeding women at
work are also among the most favourable in Europe.
All mothers who have worked and been insured for at
least 6 out of the last 10 months are eligible for these
measures. The duration of leave is gradually increased
over the years. The amount paid for parental leave
allows them to stay at home with their child for the first
year. The leave is paid at full salary for 49 weeks (66
for twins), with 15 weeks obligatory reserved for each
parent (specific policy to include partners in child care).
There is also an option for a longer leave of 59 weeks (80
for twins) at 80% of the parents salary, with 19 weeks
obligatorily reserved for each parent. The mother is also
entitled to 3 weeks leave before the birth, and this do not
affect her quota of parental leave (20). Paternity leave
was introduced in 1993 (originally 4-weeks long). The
purpose was to strengthen the father-child bond and to
emphasise the need for the father to be involved in the
care of the child.

“WARM CHAIN OF SUPPORT FOR
BREASTFEEDING”

The concept of integrating elements of health and
community systems to protect, support and promote
breastfeeding, introduced through the World Alliance for
Breastfeeding Action‘s (WABA) “Breastfeeding Warm
Chain of Support” campaign, has been put into practice
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3a jieiicTBue no BeIpocute Ha Kbpmeneto (WABA), e npak-
THuecKku npuiuoxeHa B Hopserus. ,,Tomiata Bepura® nocra-
Bsl AMajiaTa ,,Maiika-0e0e’ B LIeHTbpa U CBBbP3BA PA3JINYHHUTE
YYaCTHHUIM 4Ype3 KOOPAMHMPAHE HAa YCUIUATA BBB BCHUKU
HHUBA, 33 J]a C€ OCUT'YPH HEMPEKBbCHATOCT Ha I'PUIKUTE Mpe3
nepBuTe 1000 1HU, KOMTO ca OT KJIFOUOBO 3HAYEHHUE 32 yCTa-

HOBSIBAHE Ha OCHOBHTE 3a MPABUITHO XPAHEHE U Pa3BUTHC HA
6ebero (dur. 1) (21) .

MNpaBurencreo

3apaBHa

Obuiecrso cucTema

AKagemunyHa

ETEE Cemencrso

Que. 1. ,Torna eepuea Ha nodkpena 3a KbpPMeHemo" —
delicmeawju y4acmHuyu

3AKNIOYEHUE

[Ipunaraneto Ha 3apaBHONIONIMTHYECKH Moael B Hopserus, B
KOMTO ca pa3paboTeHn 1 GyHKIHMOHUPAT 100pe MOYTH BCHY-
KM 3BE€Ha OT CHCTeMara 3a II0JKpela, 3aKOHOMEPHO BOAH 10
3a0eJIKUTEITHUTE Pe3yITaTH 110 OTHOIICHHE Ha KbPMEHETO
U [IpeBpbILa CTPaHaTa B IPUMEP B CBETOBEH Mamlal.

bwarapus cbiio Tpbhrea o MbTS Ha pa3BUTHE HA NOJIUTHKA
3a 3alUTa, NOJAKpena U HachpyaBaHe Ha KbPMEHETO Ipe3
90-te roqunu. CrapTupa MHUIUATHBATA ,,bonHUIA-TIpHSI-
Tes Ha 6e06eTo U B cieABaluTe roquuu 11 OonHUIM TpBIrBaT
[0 TO3M IBT W MOJy4YaBaT aKpeJuTalus, KOSITO MO-KbCHO
ryosar. B MomenTa B bearapus HsMa HUTO €IHO POAHIIHO
OTJIeJIeHNE, KOeTO Jia MoKpHuBa To3u cranaapt. Ch3aasa ce
W HalMOHaJIeH opral — HanuoHajaeH KOMUTET 10 KbpPMEHe,
KOMTO 00aye GpyHKIIMOHUPA CAMO HSKOJIKO FOJMHU U pado-
Tata My ce npeycraHoBsiBa. PaszpaborBa ce Hanumonanen
mjaH 3a aeiictBue “Xpanu u xpanene” 2005-2010, B xoii-
TO JIB€ OT IPHOPUTETHUTE 3aJa4H Ca MPSIKO HACOYEHU KBbM
kbpmeneTo (,,IlonoOpsiBane nHpopMHUpaHOCTTA Ha Hacee-
HUETO U KOMIIETEHTHOCTTA Ha 3[[paBHUTE paOOTHUIH 32 yC-
MEIIHO HayaJlo, IPOTUYaHe U YBEJINYaBaHE Ha MPOIBIKU-
TEJIIHOCTTa Ha KbPMEHETO u ,,[lomoOpsiBaHe XpaHCHETO Ha
KbpMaueTaTa U MajJkuTe aena‘). B rexaute paMmku ca 3aio-
JKEHH JISHHOCTH 3a CUCTEMHO aJipecHpaHe Ha mpoOJjeMuTe

POPULATION HEALTH

in Norway. “The Warm Chain” places the mother-baby
dyad at the centre and strives to link the different actors
by coordinating efforts at all levels to ensure continuity
of care during the first 1000 days, which are key to
establishing the foundations for proper infant nutrition
and development (Fig. 1) (21).

Healthcare
system

mother-

baby
dyad

Academia

Fig. 1. “Warm chain of support for Breastfeeding” — key
actors

CONCLUSION

The implementation of a health policy model in Norway,
in which almost all units of the support system have been
developed and are functioning well, has legitimately led
to the remarkable results in breastfeeding and made the
country an example worldwide.

Bulgaria also started on the path of developing a policy to
protect, support and promote breastfeeding in the 1990s.
The Baby-Friendly Hospital Initiative was launched and
in the following years 11 hospitals joined and gained
accreditation, which they later lost. There is currently
not a single maternity ward in Bulgaria that meets this
standard. A national body, the National Breastfeeding
Committee, was set up, but it only functioned for a few
years and its work was stopped. Then in 2005-2010 a
National Action Plan on Food and Nutrition 2005-
2010 was developed, in which two of the priority tasks
were directly focused on breastfeeding (,Improving
the awareness of the population and the competence of
health workers for the successful initiation, progression
and duration of breastfeeding’ and ,Improving the
nutrition of infants and young children®). They included
activities to systematically address the problems at
national level. After 2010, the Plan was not continued,
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Ha HanuoHasHo HUBO. Cnex 2010 r. [TnanbT He mosydaBa
IMpOABIKCHUC, 06eM'bT Ha ﬂeﬁHOCTH HaMaJisiBa 3HAYUTECIIHO
U ce MPEeXBBPJIs KbM APYTH HallMOHATHU mporpamu. Crap-
THPAT yCIYTH 3a MOAKperna B OOIIHOCTTA Ype3 IPak JaHCKH
OpraHu3aluy, KOUTO MPOJIbJKABaT J1a paboTsAT U Jlocera.
[TomoOpsiBa ce TPYAOBOTO 3aKOHOAATEIICTBO, OJArONPHUST-
CTBaIIO OTIVIEKJIAHETO Ha JIella U B YaCTHOCT KbPMEHETO.

3a ceXxKaJeHne MaJKO € OCTaHaJlIo OT M3TPAZCHOTO B ITBp-
BOHAYaJITHUS TIEPUOJ Ha yCKOpeHO pasBuTHe. [IpenBun He-
OJIaroNpHUATHUTE CTOMHOCTH HA MOKA3aTEINTE 32 KbPMEHE
y Hac HEOOXOIMMOCTTa OT PECTapTHUPAHETO Ha Mpoueca u
pa3paboTBaHETO Ha CHBPEMEHEH MOJICI 32 MOJTUTUKH U TIPO-
I'paMH 3a 3alluTa, IIOAKpena U HachbpuyaBaHe Ha KbPMEHETO
B brarapus e 6e3criopna. PoxycupaHeTo Ha YCHIIHS B paH-
HUTE NEPHOIM Ha KbPMEHETO M OCUTYPSIBAHETO HA aJeKBaT-
Ha OOJIHMYHA M MMaTPOHAXHA TPHKA HMAT KII0YOBa POJIs 3a
oA00psIBAHETO HA MHIMKATOPUTE 32 KbpMeHE B bbirapus.
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BUNOJIOT'MYHO KOHCEPBUPAHE
HA KPEMOOBPA3HA MACA
— BAJICAM 3A KOCA C
BIFIDOBACTERIUM BIFIDUM

Jonka JIlnmbapesa’, 3anpsina JleHKkoBa?

Hayuonanen yenmuvp no obuwecmeeno 30pase u anaiusu
2Vuueepcumem no xpanumennu mexnono2uu - [11060us

PE3IOME

Buweeoenue: Bruanuemo na npobuomuunume oaxmepuu vp-
Xy uosewkama ¢usuonocus npoovidicasa 0a 6voe obekm
Ha 6ce nogeue Habnooenus u Hosu Hayunu ¢axmu. C wam
Bifidobacterium bifidum u ¢ nusam om Hezo e KOHcepgupa-
Ha Kpemoobpasna maca — baicam 3a Koca 6e3 KOHcep8aH-
mu, npedocmasena Hu om KoamemuyHa gupma 8 bvaeapus.
Tonyuenume bancamu 3a Koca ca CobXpanA8aHU HA CMALHA
memnepamypa 6 npoovidicenue Ha 12 meceya.

Llen: Ilenma na nacmoawama paboma e O0a ce npoy-
YU NOMEHYUATHAMA 8b3MONCHOCH 30 NPUTONCEHUEMO HA
Bififobacterium bifidum 3a 6uonoecuuno koucepsupame Ha
KpemoobpasHa maca — 6aicam 3a Kocd.

Mamepuan u memoou: B pabomama e u3znonssaw wam
Bifidobacterium bifidum c npobuomuunu ceoticmea. Ilpocie-
Oenu ca uzmenenuemo na pH, konyenmpayusma na sicusne-
CHOCOOHU KJIemKU Ha NpoOuomuyHy daxmepuu u MuKpoouo-
Jl02UYHUMe NOKA3ameJ.

Pesynmamu u o6cvicoane: Onumnume 0anHu nokazeam, ue
bancamume, KOHcepsUpaHu ¢ NPOOUOMuUYHY Dakmepuu u 1u-
3am om max, umam ciabo usmeneHue 6 cmotnocmume Ha pH,
KAmo no-oce3aemo e mo 8 npucbCmeuemo Ha HCusu Kiemxu
Ha baxmepuume. Ilpobume omeoeapam na kpumepuume 3a
Muxpobduonoeuuna 6eszonacrocm. Ilpu xonmponama oduu-
am 6pou mMe30QuiHu aepoOHU U GAKyImamusHo aHaepoOHU
baxmepuu docmuea 0o 1,1*105 cfu/g, doxamo npu npobume c
npobuomuyHu baxmepuu o0owusm opot Me30puiHu aepooHu
u ¢axynmamueno anaepobHu b6axmepuu ce 3anazea noo 10

cfu/g.

3aknrouenue: buonocuunomo Koucepsupawe HaA Kpemo-
00pasHu Macu ¢ Hcusu Kiemku Ha duguoobaxmepuu ocuey-
PABA BUCOKA MUKDPOOUOLOSUYHA HUCMOMA U 3ANd3eHd Oped-
Honenmuxa 3a 12 meceya.

KuarouoBu gymn: npoOHOTHYHM OaKTEpHH,
Bifidobacterium bifidum, nmu3ar, 6aicam 3a koca,
OHMOJIOTMYHO KOHCEPBUPAHE

BbBEOEHUE

MineuHokucenute OakTepuu U OudumodakTepunTe MNpea-
CTaBJISIBAT OCHOBHUST JSJI OT TOJIe3HAaTa MUKpoOHa (iopa
1 UMAaT TOJISIMO 3HAYCHHE 3a PEryJIupaHeTo Ha XpaHOCMUJIa-
TEJTHUTE MPOIIECH U 3 Is1aTa )KU3HEHA IeHHOCT Ha YOBEKa.

POPULATION HEALTH

BIOLOGICAL PRESERVATION
OF CREAM MASS - HAIR
CONDITIONER WITH
BIFIDOBACTERIUM BIFIDUM

Donka Dimbareva!, Zapryana Denkova?

National Center of Public Health and Analysis
2University of Food Technologies — Plovdiv

ABSTRACT

Introduction: The influence of probiotic bacteria on
human physiology continues to be subject to more and
more observations and new scientific facts. A creamy
mass - hair conditioner without preservatives provided
to us by a cosmetic company in Bulgaria is preserved
with a strain of Bifidobacterium bifidum and its lysate.
The resulting hair conditioners were stored at room
temperature for 12 months.

Aim: The purpose of the present work is to investigate
the potential application of Bififobacterium bifidum
for biological preservation of a creamy mass - hair
conditioner.

Material and methods: A strain of Bifidobacterium
bifidum with probiotic properties is used for the study.
The change in pH, the concentration of viable cells of
probiotic bacteria and the microbiological parameters
were monitored.

Results and Discussion: Experimental data show that
balms preserved with probiotic bacteria and their
lysate have a slight change in pH values, which is more
noticeable in the presence of live cells of the bacteria.
The samples meet the microbiological safety criteria. In
the control, the total number of mesophilic aerobic and
Sfacultative anaerobic bacteria reached 1.1*105 cfu/g,
while in the samples with probiotic bacteria, the total
number of mesophilic aerobic and facultative anaerobic
bacteria remained below 10 cfu/g.

Conclusion: Biological preservation of creamy
masses with living cells of bifidobacteria ensures high
microbiological purity and preserved organoleptic
properties for 12 months.

Keywords: probiotic bacteria, Bifidobacterium
bifidum, lysate, hair conditioner, biological
preservation

INTRODUCTION

Lactic acid bacteria and bifidobacteria represent the main
part of the beneficial microbial flora and are of great
importance for the regulation of digestive processes and
for the entire vital activity of man.
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Briusinuero Ha npoOMOTHYHHUTE OaKTEPUH BBPXY YOBELIKATA
(busnonorus ¢ 0E3CMOpHO U MPOABIKaBA 1a ObJc 00CKT Ha
BCE MOBeYC HAOJIFOJICHNS U HOBH Hay4yHHU (pakTu. Bece mo-ro-
JIIMO HAYYHO U MPAKTHYECKO BHUMAHHE Ce OTIENs Ha Tas3u
,HEBUJIMMA" €KOCUCTEMA, KOSITO OIMpeAes 3paBOCIOBHOTO
CHhCTOSIHHE TIPH X0OpaTa.

[pe3 mocienHUTE TOAMHU B KO3METHKATA C€ IpHJIAraT Tex-
HOJIOT MU 32 ITPOM3BOJICTBO HA KO3METHYHHU MTPOLYKTH, TIOBITH-
ABaIy (PU3HONOTUYHHUTE TPOLECH Ha Kokara. To3m edext
ce TIOCTHUTa Ype3 MpujlaraHeTo Ha (GyHKIMOHATHU JT00aBKH,
ocurypsaBaliyd HOBAU CBOIMCTBA Ha KOBMETUYHHTE MPOAYKTH 3a
npoduiIaKTHKA Ha KOXKHU 3a00JIsBaHMs, 3alUTa HA KOXKaTa
OT BbHIIHU BJIMAHUWA, NIPECAOTBpPATABAHC Ha MPCKIACBPCMCH-
HOTO # crapeene. Karo ajrepHaTHBHM 00aBKHM CE HM3ION3-
BaT BUTAaMHUHH, MUKPO- M MakpoeineMeHTH, (ochomunuay,
pPacTUTEIIHN eKCTPAKTH, PACTHTEIHM Macjia ¥ IPOOHOTHIIH.
JlakTobanmnure u 6upumo0aKTEpUUTE Ce U3IOI3BAT IINPO-
KO 32 OMOJIOTMYHO KOHCEPBUPAHE HA KO3METHYHH MPOITYKTH U
3a IIPUTOTBSHETO Ha MacKy 3a juue. Llenrta e mpemaxBaHe Ha
OpoHormona u mapadeHuTe, KaKTO M MOCTUTaHe Ha KadecTBO,
e(eKTUBHOCT, HAJIEHKTHOCT U QIS0 OTHOLICHHE KBbM IPH-
pornara u xopara.

He Bcwuku nmakrobanunu u OudumoOaKTepuu MoraT Jia ce
M3IIOJNI3BAaT B KO3METHYHHUTE MPOAYKTH, a CAMO TE3H, KOUTO
OLIEJISIBAT TIPU YCJIOBUSTA HA TSIXHOTO MPOU3BOACTBO U ChX-
panenue. ToBa M3MCKBaA TMOA00Op HA MIAMOBE JAKTOOAIMIIH,
oudumobakTepun, MPOMTMOHOBOKHCEIH OAKTEPHH, CHIIIO U Ha-
YUHHU 32 BKIIOYBaHETO UM (1-6).

LlenTa Ha HacTosmaTa paboTa e aa ce MpOyYH MOTEHIHAI-
HaTa BB3MOXKHOCT 3a TpuiiokeHuero Ha Bififobacterium
bifidum 3a OwWONIOrMYHO KOHCEpBHpaHE Ha KPEeMOOOpa3Ha
Maca — baJcaM 3a Koca.

MATEPWAN U METOOU

B pab6orara ¢ usnonsean mam Bifidobacterium bifidum ¢
MPOOMOTHYHYU CBOKMCTBA, YacT OT KOJCKIMITa Ha Karenpa
»Mukpobuonorus” nMpu YHUBEPCUTET 1O XPAaHUTETHU TeX-
HoJstoruu, rpaj [11oBauB, KOHTO ce moaabpKa Ha cpena 0oe3-
MaclieHO MJIIKO 4pe3 MEepUOIMYHO mpenocsiBane (mpe3 20
JTHN).

XpaHumesHu cpedu:

CreprirHo 00€3MacieHO MITIKO ¢ TUTPyeMa KACEITHHHOCT 16-
18°C.

CenekTrBHa cpefa 3a OuduaodakTepun cbe cheTas (g/dm3):
nenToH — 10; npoxnes excTpakT — 10; makro3a — 10; MnSO4
— 1; kazeunos xuaposmsar — §; NaCl — 3,2; CH3COONa — 1;
arap-arap — 1,5 — 1,75 %; pH 6,6 — 6,8.

Memodu 3a aHanus:

Onpeoensane HA KOHYeHmMpauuama Ha Kiemkume Ha Ou-
duoovaxkmepuu

lambr OupuUIOOAKTEPHH CE KYITHBHPA CAMOCTOSTEIIHO
Ha cpena o0e3MacieHO MIISIKO rpu Temrieparypa 37+1°C mo
KoaryJjaius Ha MJISIKOTO. B eMyJlicHOHHATa Maca ce BHAcs B
koHueHTpauus 1%. Xomorenusupa ce. OT nonyudeHara cMec

POPULATION HEALTH

The influence of probiotic bacteria on human physiology
is indisputable and continues to be subject to more and
more observations and new scientific facts. More and
more scientific and practical attention is paid to this
LHinvisible® ecosystem, which determines the state of
health in humans.

In recent years, technologies for the production of
cosmetic products affecting the physiological processes
of the skin have been applied in cosmetics. This effect is
achieved through the application of functional additives,
providing new properties of cosmetic products for the
prevention of skin diseases, protection of the skin from
external influences, prevention of premature aging.
Vitamins, micro- and macroelements, phospholipids,
plant extracts, plant oils and probiotics are used as
alternative supplements. Lactobacilli and bifidobacteria
are widely used for biological preservation of cosmetic
products and for the preparation of face masks. The
goal is to eliminate bronopol and parabens, as well as
to achieve quality, efficiency, reliability and a gentle
attitude towards nature and people.

Not all lactobacilli and bifidobacteria can be used
in cosmetic products, but only those that survive the
conditions of their production and storage. This requires
the selection of strains of lactobacilli, bifidobacteria,
propionic acid bacteria, as well as ways to incorporate
them [1-6].

The aim of the present work is to investigate the potential
application of Bififobacterium bifidum for biological
preservation of a creamy mass - hair conditioner.

MATERIAL AND METHODS

A strain of Bifidobacterium bifidum with probiotic
properties, part of the collection of the ,,Microbiology*
department at the University of Food Technologies,
Plovdiv, is used in the present study, that is maintained
on skim milk medium by periodic inoculation (for 20
days).

Nutrient media:
Sterile skimmed milk with titratable acidity 16-18°C.

Selective medium for bifidobacteria with composition
(g/dm3): peptone — 10; yeast extract — 10; lactose —
10; MnSO4 — 1; casein hydrolyzate — 8; NaCl — 3.2;
CH3COONa — 1; agar-agar - 1.5 - 1.75%; pH 6.6 — 6.8.

Methods of analysis:

Determination of the concentration of bifidobacteria
cells

The bifidobactrium strain is cultivated independently
on skimmed milk medium at a temperature of 37+1°C
until milk coagulation. It is added to the emulsion mass
in a concentration of 1%. It is homogenized. About 1 g
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ce mpeTeris okojio 1 g u ce pazraps B 1% paszrBop Ha Tween
80 BBB (hH3HOJIOTHYCH PA3TBOP, TaKa Y€ J1a CE MOJYYH pa3-
pexnaane 1:10 (ocHoBHa cycnensus). OT Hesl ce NPUTOTBAT
JIECETOKPAaTHU Pa3pexJaHus 10 METoja Ha JeCeTOKpPaTHHU-
T€ pa3pexIaHus U JbI00YMHEH I0CEB B CEJICKTHBHA cpena
3a OudumodakTepun. [lerpueBute ONIONa M CNPYBETKHUTE
CC KYyJTHUBHUpAT 3 JCHOHONIMS IMPU CbOTBETHATA OIITUMAJIHA
TEMIICpaTypa 0 nosiBaTa Ha CAUMHUYHU KOJIOHUU.

Onpedensane Ha MUKpoOunouuHume nokasamenu —
mo Espomeiickata ¢apmakomesi, 6.0 — Esherichia coli;
Staphylococcus aureus; Pseudomonas aeruginosa; miecenu u
IPOXIN U 0011 Opoit Me3opITHE aepoOHU U (PaKyITaTHBHO
aHaepoOHu 6akTepun; Candida albicans.

PE3YNTATU U OBCBXOAHE

C Bifidobacterium bifidum u ¢ n1u3aT OT TIX € KOHCEpBHpaHa
KpemooOpa3Ha maca — 0ajicaM 3a koca 0e3 KOHCEPBaHTH, IIpe-
JI0CTaBeHa HU OT Objrapcka pupma. bamcamure 3a xoca ce
ChXpaHSBAT Ha CTaifHa TemrepaTtypa o 12 mecena. 3a To3u
MePUOJI ca MPOCIIECHN U3MEHeHneTo Ha pH, KoHIeHTpalu-
SATa Ha JXU3HECIIOCOOHU KJIETKH Ha MPOOMOTHYHU OaKTEpUHU
U MHKpPOOMOJIOTMYHUTE IMOKa3aTenu. PesynTaTute OT Te3u
nscieaBanus ca orpasenu Ha Taou. 1, Gur. 1-3.

Ta6bnuya 1. ViameHeHue Mukpoghriopama Ha barncam 3a Koca
6e3 KoHcepsaHmMuU, KOHcepauUpaH ¢ nPobuomuyHu
bakmepuu 8 npoueca Ha cbxpaHeHue fpu cmaliHa
mewmnepamypa e npodbinkeHue Ha 12 meceya

POPULATION HEALTH

of the resulting mixture was weighed and dissolved in a
1% solution of Tween 80 in saline to give a 1:10 dilution
(stock suspension). Tenfold dilutions are prepared from
it using the tenfold dilution method and deep culture in a
selective medium for bifidobacteria. Petri dishes and test
tubes are cultured for 3 days at the respective optimal
temperature until the appearance of single colonies.

Determination of microbiologicalindicators - according
to the European Pharmacopoeia, 6.0 - Esherichia coli;
Staphylococcus aureus; Pseudomonas aeruginosa; molds
and yeasts and total numbers of mesophilic aerobic and
facultative anaerobic bacteria; Candida albicans.

RESULTS AND DISCUSSION

A creamy mass hair conditioner without preservatives,
provided to us by the Bulgarian company is preserved
with Bifidobacterium bifidum and with their lysate.
Hair conditioners are stored at room temperature for up
to 12 months. During this period, the change in pH, the
concentration of viable cells of probiotic bacteria and the
microbiological parameters were monitored. The results
of these studies are reflected in Table. 1, Fig. 1 — 3.

Table 1. Microflora change of hair conditioner without
preservatives preserved with probiotic bacteria in
storage at room temperature for 12 months

St. aureus, Trecenm
. OMY / TVC, E. coli, (namuame/o Ps. C. albicans, | PORM/
Bapuanr / Variant aeruginosa, molds and
cfu/g cfu/g TChCTBHE); cfu/g
cfu/ cfu/g yeasts,
g cfu/g
1 3mee/ | 6 mec/ 12 1 nen/ day | 1 men/day | 1 new/ day | 1 mew/ day | 1 mew/day
JieH/ montﬁ montil Mmec./ —12mec./ | —12wmec./ | —12mec./ | —12mec./ | — 12 mec./
day month month month month month month
H He ca He ca He ca
eca
YCTAHOBEHU | YCTAHOBCHU | YCTaHOBEHH
%103 %105
KonTtpoaa / <10 <10 5,0%10 1,1*10 YCTaHOBEHU / Not / Not / Not <10
Control sample cfu/g cfu/g / Not
present present present present
He ca He ca He ca He ca
bajacam 3a koca ¢
GnduuodaxTepun YCTQHOBEHM | YCTAaHOBEHHU | YCTAHOBEHU | YCTAHOBEHH
. .. <10 <10 <10 <10 / Not / Not / Not / Not <10
/ Hair conditioner
with bifidobacteria present present present present
BaJicam 3a koca ¢ He ca He ca He ca He ca
JIN3aT OT yCTaHOBeHI/I yCTaHOBeHI/I yCTaHOBeHI/I yCTaHOBeHI/l
6n¢paoﬁaI§Tepnn <10 <10 <10 <10 / Not / Not / Not / Not <10
/ Hair conditioner present present present present
with bifidobacteria
lvsate

OnuTHUTE JaHHU [IOKA3BaT, Ye B NPOIeca Ha ChXpaHEHHUEe
Ha OaJjicaMuTe 3a KOca, KOHCEPBUPAHH ¢ OMpHI00aKTepHH 1
JIN3aT OT TAX, HACThIIBA cna60 W3MEHECHUE B CTOMHOCTHUTE Ha
pH, KaTo 1mo-4yBCTBUTEIHO € Ipe3 IBPBUTE MECEIH, Thil KaTo
cucTemMara ce CTPEMH Jia MOCTUTHE TEPMOAMHAMUYHO KOJIO-
UIHO paBHOBecue. ToBa Hajara OKa4ecTBsIBAHETO Ha KPEMO-

Experimental data show that during the storage process
of hair conditioners preserved with bifidobacteria and
their lysate there is a slight change in the pH values,
being more sensitive during the first months, as the
system strives to achieve a thermodynamic colloidal
equilibrium. This requires that the quality of the creamy

MWW W Tov15 M MKh 48 M W BbJITAPCKO CMUCAHME 3A OBLECTBEHO 3[IPABE I M M 2023 M M M BULGARIAN JOURNAL OF PUBLIC HEALTH M M M Vol.15 M BN 4m W W 79



3APABE HA HACEJIEHNETO

00pa3HUTEe MacH MO TO3H MOKa3aTel Ja Ce U3BBPIIBA B OIpe-
JieJieH neprop (ciiex 1 Mecelr) ciieJi HeroBOTO MPOU3BOJCTBO
(®ur. 1,2 u 3).

[To-3HaYMMO € U3MEHEHHETO B KOHIIEHTpaLUATa Ha JKU3HE-
CIIOCOOHUTE KJIETKH. Penykiusra Ha >KUBUTE KIETKU Ha IIPO-
OuoTnuyHHUTE OaKTEepUu B OancaMuTe € ¢ 3-4 JIOrapuTMUYHH
enununy (3logN u 4logN). TIpu no-HaTaTBIIHOTO ChXpaHe-
HUE J10 6 Mecella He € OTYeTEHO U3MEHEHHE B CTOMHOCTUTE Ha
pH u cpabpxanneTo Ha )KU3HECTTOCOOHH KJISTKH Ha TPOOHO-
TryHU Oaktepu (pur. 1).

Ha 6-ms1 Mecer OT ChbXpaHEHHETO ca OMPeeIeHN U MHKPOOH-
OJIOTMYHUTE [MOKA3aTEeNH Ha OUTHUTE 00pa3uu. JJanHuTe co-
9ar, 4ye MPUTOTBEHUTE OT Hac OayicaMu ca Oe30IacHH 3a yIo-
Tpeba. B TX He ca yCTaHOBCHH MATOTCHHH MHKPOOPTaHU3MH,
HUTO IIBK IPOXKIH U TuieceHHu rpou (Taom. 1).

OnuTHHUTE JAaHHH TI0Ka3BaT, 4ye NMPOOHUTE, KOHCEPBUPAHU C
MPOOHOTUYHH OaKTEPUU M JTU3AT OT TAX, HUMaT cIabo m3Me-
HEHUE B CTOMHOcTUTE Ha pH, Karo mo-oce3aemMo € TO B MpHU-
CBCTBHETO Ha JKMBH KJIETKH Ha OakTepuunte. bancamure ot-
rOBapsT Ha KPUTEPUHTE 32 MEKPOOHOJIOTHYHA 0€301TaCHOCT.

POPULATION HEALTH

masses according to this indicator be carried out after a
certain period (1 month) after their production. (Fig. 1,
Fig. 2 and Fig. 3).

More significant is the change in the concentration
of viable cells. The reduction of live cells of probiotic
bacteria in the conditioners is 3-4 logarithmic units
(BlogN and 4logN). During further storage up to 6
months, no change in the pH values and the content of
viable cells of probiotic bacteria was reported fig. 1.

Six months after storage, the microbiological parameters
of the experimental samples were also determined. The
data shows that the conditioners we make are safe to use.
No pathogenic microorganisms, yeasts and mold fungi
were found in them (Table 1).

Experimental data show that samples preserved with
probiotic bacteria and lysate from them have a slight
change in pH values, which is more noticeable in the
presence of living cells of the bacteria. Balms meet the
criteria for microbiological safety.

4 \
Bifidobacterium bifidum
9 7
§ 6
7
5
6
5 4
i 2
3
due. 1. 2
UameHeHue Ha pH u 2 . Fig. 1.
KOHUeHmpauusima Ha 1 Change in pH and the
JKU3HECrocobHu Knemku n 0 concentration of viable cells
Ha baricam 3a Koca, il 7o 1 2 4 6 of a hair conditioner with
KOHcepeug?Z cb6u<t)M§aca FR e Bifidobacterium bifidum
Ha bifidooaci .e'r/um i JogN  ==@=pH
bifidum \_ )
4 N\
Bifidobacterium bifidum
= JIN3AaT
=
-]
due. 2.
UsmeHeHue Ha pH Fig. 2.
Ha bancam 3a Koca, 11en 1 2 4 6 pH change of emulsion
KoHcepseupaH ¢ fiusam Bpewe, Mecen preserved with lysate of
+a Bifidobacterium il Bifidobacteria bifidum
bifidum \ P y
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4 )
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U3meHeHue Ha pH Ha 0 pH adjustment of the control
KOHMpOHUs 6ancam il L 2 i G L hair conditioner
3a Koca Bpene, Mecens
==g==pH
& J

ITpu xoHTpOIaTa OOIMAT Opoi Me3ohuiIHN aepoOHU U Pa-
KyJATaTHBHO aHaepoOHU Oakrepuu goctura go 1,1¥105 cfu/g
(Tabm.1), mokaTo mpu MpoouTe ¢ MPOOHOTHIHU OAKTEPHH 00-
AT Opoit Me30(huIHN aepoOHU U (HaKyITATHBHO aHACPOO-
Hu OakTepuu ce 3amassa nox 10 cfu/g.

3AKINIOYEHUE

B pesyaraT Ha mpoBeaeHUTE H3CICABAHUS 10 IIOJyYaBaHETO
Ha KO3METHYHH Ipernaparu ¢ (yHKIMOHAIHO NpeaHa3Haye-
Hue ype3 OMOJOTHYHO KOHCEpBHpaHEe Morar ga ce 0000msaT
CJICITHUTE H3BOJU:

1. TlokasaHo e, ue B Ipoleca Ha CbXpaHeHHe Ha OasicaMa 3a
Koca Ipu craita remneparypa pH cinabo ce mpomeHst.

YcraHoBeHO €, 4€ B KOJJOMAHATa CHUCTEMaA CC IIOCTHUIa
TCPMOANHAMHWYIHO PABHOBECUC (HO IIpoMdgHaTa HAa HAKOU
oT (1)I/ISI/II(OXI/IMI/I‘IHI/ITC napaMeTpH) CJCa IbpBU 10 BTO-
pusd Mecell 1 ONPEACISIHETO Ha MMOKA3aTCJIUTE CJIeABa Aa
CcTaBa CJC HCTOBOTO ITIOCTHUT'AHE.

YcTaHOBEHO €, 4Ye MpH ChXPAHEHHETO Ha KO3METHUYHH
npemnapaty, KOHCepBUpaHHu ¢ OudpumodakTepuu, ce 3a-
ra3Ba BUCOKA KOHIIGHTpAIUs Ha )KM3HECIIOCOOHH KJIeT-
KH.

JlokaszaHo e, ye OMOJIOTHYHOTO KOHCEPBUPAaHE Ha KPEMO-
00pa3HU Macu ¢ )KMBH KJIETKH Ha OMpUI00aKTepUn OCH-
rypsiBa BUCOKa MUKPOOHMOJIOTHYHA YUCTOTA M 3ara3eHa
opraHoJienTHKa 3a 12 mecena.

YcraHoBeHO €, ue mobaBkaTa Ha JIU3aT OT OmpumodaK-
TEpUH B KPEeMOOOpPa3HU KO3METHYHU MacH OCHUTYpsIBa
MHUKPOOHMOIOTHYIHATA UM YUCTOTA U BUCOKA TPAIHOCT.
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In the control, the total number of mesophilic acrobic and
facultatively anaerobic bacteria reaches 1.1¥105 cfu/g
(Table 1), while in the samples with probiotic bacteria,
the total number of mesophilic aerobic and facultatively
anaerobic bacteria remains below 10 cfu/g.

CONCLUSIONS

As a result of the conducted research on the preparation
of cosmetics with a functional purpose through
biological preservation, the following conclusions can be
summarized:

1. It has been shown that in the process of storing the
hair conditioner at room temperature, the pH changes
slightly.

It was established that thermodynamic equilibrium
is achieved in the colloidal system (according
to the change of some of the physicochemical
parameters) after the first to the second month and the
determination of the indicators should be done after
its achievement.

It has been established that a high concentration of
viable cells is preserved during the storage of cosmetic
preparations preserved with bifidobacteria.

It has been proven that the biological preservation
of creamy masses with living cells of bifidobacteria
ensures high microbiological purity and preserved
organoleptic properties for 12 months.

It has been established that the addition of
bifidobacteria lysate in creamy cosmetic masses
ensures their microbiological purity and high
durability.
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YKA3AHUA KbM ABTOPUTE

“bbZITAPCKO CNMUCAHUE 3A OBLLECTBEHO 34PABE” e mHoro-

npoduaHO cnucaHue, KoeTo BKAOYBA NybauKaumm BobaacTTa Ha

3/paBHaTa NOJINTUKA, 34PaBEH MEHUAXMBHT U UKOHOMMKA, enu-

OEeMNOoNorna Ha HenHdeKunosHMTe U 3apasHuTe bonecTn, 3apa-

BETO Ha Hace/leHWeTo /XKeHUTe/neuaTta/, NPOMOLMA Ha 34paBeTo

n npodunakTnKa Ha 6onecTuTe, OKONHA cpesa U 34paBe, XPaHU U

XpaHeHe, TPyA0Ba MeANLMHA, MCUXMYHO 34paBe, KPU3UCHU CUTYa-

LUMKn 1 obuiecTBeHo 3apase. MatepranuTe ce oTneyaTsaT Ha 6b-

rapcKu v aHIMIMCKK e3uK. B cnucaHmeTo ce nybanKyBsar:

- HayyHu cTtatum (go 12 cTp.): CTaTumuTe BKAtOYBAT BbBeaeHue,
Len, MaTtepunan n metoau, Pesyntatn, O6cbxkaaHe, 3akntoye-
Hue n KHuronuc.

- 0630pu (A0 12 cTp.): O630pUTe TPA6BaA Aa NPEACTABAT 3HAUM-
MW TeMn B 061acTTa Ha obLwecTBEHOTO 34paBe.

- Auckycus, nosmumn (8o 6 cTp.) - 3acAraT BcAKa 06/1acT Ha 06-
LecTBEHOTO 34 paBe.

- MHeHusa, cbbuTtua (8o 1 cTp.) - NpeAcTaBAT akTyanHW, 3HaYMMK
WAWN AUCKYCUOHHM NPOBAeMU U BaXKHWU CbOUTHA.

- MpepacTaBAHe Ha HOBW KHWUMM Uaun codTyep (4o 1 cTp.)

OTroBOpPHOCT Ha aBTopa: Bcuuku npepctaseHn 3a nybankysaHe

maTepuanu Tpabea ga 6bAAT OpUrMHaANHK Pa3paboTKM, KOUTO He

ca ny6/MKyBaHW 0 TO3M MOMEHT U He ca noaaseHu 3a nybankyBsa-

He gpyrage. MprveTnTe pbKONUCK He moraT Aa 6baaT Ny6AnKyBaHu

cnep TOBa B APYIY U34AHUA B CbLUMA BUA, U3LAIO UKW HA HAaCTU U

Ha KaKbBTO M A.a buno e3unk, 6e3 cbrnacneto Ha “Bbarapcko cnvca-

HUWe 33 0bLLecTBEHO 34paBe”. ABTOpMTE OTroBapAT 3@ BCUYKM YacTH

OT MaTepuana cu.

HayuHa eTuka: OTroBOpPHOCT Ha aBTOpUTE € Aa YAO0CTOBEPAT, ye

BCAKO M3c/ieABaHe BbpXy xopa e 6uio 0o406peHo oT KomucKa no

MeAMUMHCKA eTUKa.

NopaBaHe Ha pbKonucute: Matepuanute Tpabea Aa 6baaT noaa-

BaHW B €/IEKTPOHEH BUA (N0 enekTpoHHa nowa). MatepuanuTte ot

6bArapcknTe aBTopu TPsAbBa Aa 6bAAT HAa OBAraPCKU U AHTTUACKK

€3MK, @ Ha aBTOpPUTE OT YyKOMHa Ha aHIIMINCKU E3UK.

NOoAroTOBKA HA PbKOMUCA

NpuAapyKutenHo nucmo: PokonucsT Tpabea fa 6bae NnpuapyxReH
CNUCMO, Y4,0CTOBEPABALLO, Ye MaTEPUANBT U AHHUTE MW YaCcTH OT
TAX He ca 6uan ny6anKyBaHmM focera (OCBEH KaTo pe3tome), KakTo U1
4ye MaTepuanbT He e Nog NeYvaT U He e Bb3/10XKEH 3a peLeH3upaHe
B 4 pYro u3aaHue.

3arnaBHa cTpaHuua: By Ha pbKonuca (opurMHanHa ctatua, 063op
W ap.); 3arnaBue, UMeHa Ha aBTopuTe U MecTopaboTa no Bpeme
Ha M3roTBAHE Ha MaTepuana; me n NbaeH agpec Ha KopecnoHAu-
pawma aBTop, TenedoH, eNeKTPoHHa nowa; baarogapHoOCcTM Kbm
NMUA W KONEern ¢ NPUHOC 3a U3cieaBaHeTo.

YKa3zaHua 3a opopmieHne Ha matepuanurte: M3non3saT ce MepHu
eaVHULM Ha MeXayHapoaHaTa cuctema Sl. [la ce 36sareaT akpoHu-
MW, OCBEH aKO He ca obwonpueT. AKPOHUMUTE U CbKpPaLLEHUATA
ce peduHMpaT Nnpu nbpeaTa MM ynotpeba B TekcTa. PainoseTe Ha
pbKonuca ce nogasaT BbB popmat Ha Microsoft Word. dopmatsT
Ha cTpaHuuuTe TpsAbea ga 6bae A4 c noneta oT 2,5 cm OT BCUYKHK
cTpaHu, wpndTsbT 12-point Times New Roman ¢ 1,5 nHtepsan mex-
Oy peposeTe. TeKCTHT ce NogpaBHABA CaMo OT NABO.

Pestome: 3a HayyHUM CTaTUM ce NOATOTBA pe3toMe CbC caegHaTta
CTPYKTYypa un noa3arnasua: BoeeaeHue, Uen, Metoan, Pesyntaty,
ObcbaaHe v 3akntoueHune. Mpu matepuany 6e3 cTpyKTypa (Hanp.
0630pHa CTaTMA) ce AONYyCKaT pe3tomMeTa, HECTPYKTYPUPAHU MO rop-
HUA HAauYMH. Pe3tomeTo TpabBa Aa CbAbp:Ka He noseye oT 250 aymu.
KntouoBu gymu: MNpepnctasAT ce cnepq pe3tomeTo.

Tabauuum: Tabanunte TpAbBa 43 MMAT ACHW 3arnaBuA U NpU Heobxo-
OMMOCT 0BACHUTENHM BenekKku nog yepTa.

durypu: Bcaka durypa ce nogasa v Kato otaeneH dan. durypure
ce HoMepupaT No pefa Ha LUMTUPAHETO UM B TeKcTa. Bcaka dpurypa
TpAbBa ce NpuApyKaBa C KpaTKa /iereHAa Ha OTAeNHa CTPaHuLLa,
KOATO cnesBa KHUronuca u e yacT oT TeKcToBuA dain. B matepu-
anuTe Ha 6bArapcKUTe aBTOPM 3ar1aBMATA U TEKCTBT KbM dUrypute
TpAb6Ba A3 6bAAT Ha 6bATAPCKU U AHTIUACKM €3UK.

KHuronuc: UntnpaHnte n3TouHULM ce Homepumpart No pega Ha no-
COYBAHETO MM B TEKCTA M Ce OMMUCBAT HEMNOCPEACTBEHO CNef, OCHOB-
HUA TEKCT. B TeKcTa HOMepbT Ha LMTUPaHMA U3TOUYHUK Ce NOoCTaBsA
B CKOOW.
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