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COLUMUAIJIHA SHAYUMOCT
HA PAMUITHATA
XUMNEPXOJNECTEPOJIEMUA

Cgetociuas Llenos', Esrenu I'puropos'?,
Iiiamen {umutpos'
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PE3IOME

Cvpoeunocvoosume 3abonasanus ca Hau-yecmama UHBA-
JuousuUpawa npuyuHa 6 ceemosen mawab. B Eeponetickus
cvi03 ucxemuynama donecm na cvpyemo (6uo CC3, 6 pesyi-
mam om amepocKiepo3a) ocmaga cama no cebe cu Hau-vec-
mama npudUHA 3a CMbPM, NPUHUHABAUKU NPUOTUSUMETHO
1,8 munuona cmepmuu cayuaa (20% om GCUUKU CMBbPMHU
cayuas) eoouwno 6 Espona. Iosuwenuam LDL-C, ocnogna-
ma KOMNOHeHmMAa Ha oOwusi Xouecmepo, uzpae cvbujecmase-
Ha ponsa 8 0bpaszyeanemo HA amepocKiepomuyHume niaKu
u e ocnosnama npuyuna 3a yseauvenus CV puck. Mawabnu
enuodemMuoNIocUYHY NPOYY8AHUs NOKA368aM, Ye NOoBULLeHUme
nuea na LDL-C ca ocnosen mexanuszvm Ha copOeUHOCHLOO-
sus (CV) puck, nokazeauxu npsaKa 8pb3ka Medsncoy HU8ama Ha
LDL-C u yvecmomama na nosonosaeuna ce U6C u cevpsanu ¢
UFC cvoumus, exmouumenno cmopm. FH e naciedocmeeno
3a601s6ane, NPUYUHEHO OM PA3TUYHU 2eHeMUYHU MYMAayul,
6ooewu 00 3nauumenno nosuwenu nusa na LDL-C, @ pe-
synmam Ha koemo e Haauye 20 nomu no-6ucox 00ACUBomeH
puck 3a npexcoespemenno CC3. Iayuenmume ¢ FH mooice
0a umam HAKOIKO CUMIMOMU U PUCKOBU (DAKMOPU, BKIHO-
yumenHo Gamunna awamuesza 3a npegcoespemenna HBC,
nanuuue na panna UBC kamo omoenen cayuail; nosuuleHu
nuea na LDL-C; kcanmomu na cyxoocuiusma (bocamu Ha
Xonecmepon Omiazanus 8 CYX0NiCUIUSMA HA pbyeme, KPaKd-
ma u nemume); U KopHeaneH apxyc (MUNUOHU OMAA2AHUS NO
pozosuyama,.

Cowecmeysam 2 eenemuunu eapuanma va FH: eOunusm e
npuuuHer om ynacieosigane na eena 3a FH om edunus po-
oumen (HeFH), a Opyeusim e npuuunen om yHacieossane Ha
eena om dsamama pooumenu (HoFH). HoFH e usxkaiouu-
menHo psioko 3abonsieame, 3acseawjo npubausumenno 1 na
1 munuon oywiu 8 yenus ceam u nOpaou moea ce cuuma 3a
U3KIIOYUMenHo paoko noxkazauue (orphan). 3a paziuxa om
Hezo, uzyucienama vecmoma Ha HeFH e 1 na 500 oywu 6
ceemogen mawa6. Ilpu nayuenmu ¢ neaexysana FH, puckom
om npeswcoespemenna UBC e nosuwen okono 20 nemu. He-
qexyeanume mvoice ca ¢ 50% puck om KOponapHo cvoumue
00 50-200uwna év3pacm,; nenexygeanume dxcenu ca ¢ 30%
PUCK OM KOPOHAPHO cvbumue 0o 60-eo0uwna ewv3pacm.
B pesynmam na mosa, nayuenmume ¢ FH ce nyscoaam om
HAU-UHMEH3UBHOMO TUNUOOMOOUPUYUPAWYO Tledenue, Koe-
mo Moeam 0a monepupam 6 pasyMHu 2PAHUy.

KuarouoBu xymn: GpamMuiiHa XUIEPX0oIeCTEPOIEeMHUs,
XOJIECTEPOJI, AUCTUNUIEMHUU

POPULATION HEALTH

SOCIAL SIGNIFICANCE
OF FAMILIAL
HYPERCHOLESTEROLEMIA

Svetoslav Tsenov', Evgeni Grigorov'?,
Plamen Dimitrov!

! National Center of Public Health and Analyses
2 Faculty of Pharmacy, Medical University
“Prof. Dr. Paraskev Stoyanov”, Varna

ABSTRACT

Cardiovascular diseases are the most common
debilitating condition worldwide. In the European
Union, ischemic heart disease (a type of CVD due to
atherosclerosis) remains the most common cause of
death, causing approximately 1.8 million deaths (20%
of all deaths) per year in Europe. Elevated LDL-C,
the main component of total cholesterol, plays an
important role in the development of atherosclerotic
plaques and is the major cause of increased CV risk.
Large-scale epidemiological studies have shown that
elevated LDL-C levels are a major mechanism of the
cardiovascular (CV) risk, demonstrating a direct
connection between LDL-C levels and the incidence
of a newly emerged IHD and IHD-related events,
including death. FH is a hereditary disease caused by
a variety of genetic mutations leading to significantly
elevated LDL-C levels and resulting in 20-times higher
lifelong risk of a premature CVD. Patients with FH
may have several symptoms and risk factors, including
family history of premature IHD, presence of early
IHD as a separate case, elevated LDL-C levels, tendon
xanthomas (cholesterol-rich deposits in the tendons
of the hands, feet and heels); and corneal arc (lipid
deposits on the cornea).

There are 2 genetic options of FH: one is caused by
the inheritance of the FH gene from one of the parents
(HeFH) and the other is caused by the inheritance of
the gene from the two parents (HoFH). HoFH is an
extremely rare disease affecting approximately 1 in I
million people worldwide and is therefore considered
an extremely rare indication (orphan). By contrast,
the calculated HeFH prevalence is 1 in 500 people
worldwide. In patients with untreated FH, the risk of
premature [HD is about 20 times higher. Untreated
male patients have a 50% risk of a coronary event up
to 50 years of age; untreated women have a 30% risk
of a coronary event up to 60 years of age. As a result,
FH patients need the most intense lipid-modifying
treatment that they can tolerate in reasonable limits.

Key words: Familial hypercholesterolemia,
cholesterol, dyslipidemia
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BbBEAEHUE

CoprieyHOCHA0BHTE 3200 sIBaHMS ca Hall-4ecTaTa MHBAJIM/IN-
3Wpalia Npu4rHa B CBETOBeH Mamad. B EBpomneiickus cpio3
(EC) ucxemuunarta 6oxect Ha cppueto - UBC (Bug CC3 B
pe3ynTatr oT aTepockieposa)(l-5) ocraBa cama mo cebe cu
Hali-yectaTa NpHYWHA 3a CMBPT (0), IPUUUHSABAUKH IIPH-
Omm3urento 1,8 munmona cMbpTHE ciydast (20% oT BCHUKH
CMBPTHH ciydas) ronunrao B EBpoma (7). B Bearapus CC3
CBIIO MPEACTABIIABAT CEPHO3EH 3/1PABEH MIPOOIEM, IPUUNHS-
Baiiku noBeve oT 71 000 cmbpTHHU ciaydas roquntHo (8). [Ipe3
2014 r., CC3 ca 6unu npuyurHa 3a 197 cMBbpTHH ClTydasi Ha JICH.

IIpe3 2010 r. UBC e Bomema mpuYmHA 332 HETPYIOCIOCO0-
HOCT B cBeToBeH Mamad (51). [locnemuiure OoT ChpACIHOCH-
moBr (CV) cpOMTHS BKIIOYBAT CMBPT, XOCIHTAIN3AINS,
HETPYAOCIIOCOOHOCT W TOBHUIIEH PUCK OT mocieaBamu CV
nanuaeHtu (4). Janaure or EUROASPIRE 111 moka3sar, ue
mokazatensT HRQOL mpu mamuentu ¢ MBC e mo-HUCHK OT
TO3M B 00LIaTa MOIyJIalus, KaTo MallMeHTUTEe C aHaMHe3a 3a
CV cnbOutus uau auadet, UMaT Hali-rOJIsIMO MIOHUYKaBaHEe Ha
HRQOL. Hannunero Ha aHamMHe3a 32 HHCYJT WU PEIUIUBH-
pauo CV cpduTHE ca ChIIECTBEHH MPOTHOCTHYHU (DAaKTOPH
3a HamasieHo HRQOL (52).

POPULATION HEALTH

INTRODUCTION

Cardiovascular diseases are the most common
debilitating condition worldwide. In the European
Union (EU), ischemic heart disease - IHD (a type of
CVD due to atherosclerosis)(1-5) remains the most
common cause of death (6), causing approximately 1.8
million deaths (20% of all deaths) per year in Europe (7).
In Bulgaria, CVDs also pose a serious health problem,
causing more than 71,000 deaths every year (8). In 2014,
CVDs accounted for 197 deaths a day.

In 2010, IHD was the leading cause of disability
worldwide (51). The consequences of cardiovascular
(CV) events include death, hospitalization, disability
and increased risk of subsequent CV incidents (4).
EUROASPIRE III data show that HRQOL in patients
with THD is lower in relation to the general population,
with patients with a history of CV events or diabetes
having the greatest decrease in HRQOL. The presence
of a history of stroke or recurrent CV events are
important prognostic factors for reduced HRQOL (52).
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r;zm:aﬁ BEJIMKOBPUTAHUA
OPAHLIA OPAHLIMA
YHTAPUA HEXWA
YEXUS XbPBATCKA
BbIITAPUA PYMbHUA
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o

AdanmupaHo om: Health related quality of life in coronary patients and its association
with their cardiovascular risk profile: Results from the EUROASPIRE Il survey;
Delphine De Smed et all, International Journal of Cardiology 168 (2013) 898-903

IIpu cucTemarntdeH npernies Ha JINTepaTypaTa € yCTaHOBEHO,
4Ye CTOMHOCTHUTE Ha TOJIE3HOCT Ca TO-HHUCKH INPH MallUeHTH,
kouto ca umanu CV cbOUTHS, OTKOJIKOTO MPHU TE3U, KOUTO HE
ca UMaJid, ¥ Te3U OLIEHKHU Ha MOJIE3HOCT BapupaT 3HAYUTEITHO
B 3aBUCHMOCT OT Buja Ha CV cvbutue (53). Ilo chmus HaunH

B EC u B bwsirapus UBC npeacrapisiBa 3HaUUTEIHA TEXKECT 32

3[IpaBeOIa3BaHETO KaTO BOJIEIA IPHYMHA 32 CMBPTHOCT (1-5).

ATtepockiaepornanoro CC3, Bimtountenno MBC, nucynT n
nepudepna aprepuanna 6onect (PAD), B MoMeHTa € eauH
OT Hal-Ba)KHMUTE MpobiieMu Ha obmiecTBeHOTO 3aApaBe B EC

4 EEENR an EENR

=

2 40 60
MCs-12

20 40 60
PCS-12

Adapted by: Health related quality of life in coronary patients and its association
with their cardiovascular risk profile: Results from the EUROASPIRE Il survey;
Delphine De Smed et all, International Journal of Cardiology 168 (2013) 898-903

A systematic review of literature found that the utility
values were lower in patients who experienced CV events
in comparison to patients who had not experienced
such events, and these utility assessments vary widely
depending on the type of CV events (53). Similarly, in
the EU and Bulgaria, the IBS is a significant burden on
healthcare as the leading cause of death (1-5).

Atherosclerotic CVD, including IHD, stroke and
peripheral artery disease (PAD) is currently one of
the most important public health problems in the EU
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3PABE HA HACENEHMETO

U TPE/CTaBIISIBA HAM-TOJIEMUST Pa3Xoj B MOBEYETO OHOJKe-
TH 3a 3ApaBeonasBane (4,6,54,55). Karo usno, pazxonure 3a
CC3 B EC Bw3nu3ar Ha 196 Munuapaa eBpo roguIlIHO, KaTo
npubmusutento 54% (106 munmapna €) ce 1biKar Ha IMIPeKH
pa3xoaM 3a 31paBeornasBane, a 46% - Ha HENPEKH Pas3XoJH,
BKJIIOUNTENHO 24% 3a 3aryOm Ha MpONU3BOIUTEIHOCT U 22%
3a HeO(MITHATHO JICueHUE (HAmIp. alTEPHATUBHU Pa3XOAH 32
OesrutaTHO stedenne) Ha xopa cbe CC3 (54). PasxomuTe, cBBp-
3aam c¢bc CV, ce ogakBa Jja HapacTHAT, ThI KaTO 4ecToTara
Ha pasmpocTtpanenue Ha CC3 ce yBenuuana (56,57). ['ogum-
Hute pasxoau 3a CC3 B bwarapus ce oreHsBaT Ha TPUOITH-
3uTenHo 1,5 Mmunuapsa nesa, kato okoio 54,4% ot Ta3u cyma
Ce JIbJDKU Ha HENpeKu Pa3xolu — MO-CIeUalHO 3ary0u 3a
MPOU3BOUTEITHOCT ¥ Pa3XOIH 3a HCO(HUITHATHO JIeueHue (54).
Ot Bcuuku xocnutanu3anuu B benrapus, 13,8% (321,074) ce
neiokaT Ha CC3. OOt Opoit Ha ChPACYHOCHIOBUTE OIC-
pauuu B bbarapus npe3 2014 1. e 13 805, ¢ neranurer ot
2,3% - cpen Hali-BHUCOKUSAT OT BCHUUKM CTpaHH. Hali-uecTara
MIPUYXHA 32 TPaifHO HaMalieHa PabOTOCIIOCOOHOCT/HETPYHOC-
MOCOOHOCT ce ABJKU OTHOBO HAa CHPICYHOCHIOBUTE 3a00s-
BaHUA - 36,3% ot 001K Opoif Ha HOBOOTKPUTHTE CIIyuaH Ha
HeTpyaocmocobHocT mipe3 2014 . (58).

Xunepnunudemun — 3Ha4YeHue 3a pa3sumuemo
Ha amepocCkKJ/iepo3ama

XunepaunuaeMusiTa uMa 100pe AOKyMEHTHpaHa poisl B
pa3BUTHETO Ha aTepockieposara. ToBa e HapyIIeHHE HA JIH-
MHIHAS METabO0IU3bM, KOCTO C€ XapaKTepHU3upa ¢ abHOPMHO
MOBHUIIIABAHE HA XOJECTEPOIIa, TPUTIUIICPHANTE U JTUIOIPO-
TenHUTE B KpBBTa. [lopumenust LDL-C, ocHoBHaTa KOMIIO-
HEHTa Ha OOMINS XOIECTEPOII, UTPae CHIIECTBEHA POJISI B 00-
pa3yBaHETO Ha aT€pPOCKICPOTHUHHUTE IJIAKH M € OCHOBHATA
npranHa 3a yBenuueHus CV puck (10-24).

POPULATION HEALTH

and accounts for the largest costs in most health care
budgets (4,6,54,55). In total, EU‘s CVD costs are € 196
billion per year, with approximately 54 % (€ 106 billion)
being attributable to direct health care costs and 46% to
indirect health care costs, including 24% of productivity
losses and 22% of informal treatment (e.g., alternative
costs for free treatment) of people with CVD (54). Costs
associated with CVDs are expected to grow as the
prevalence of CVDs is increasing (56,57). The annual
CVD costs in Bulgaria are estimated at approximately
BGN 1.5 billion, with around 54.4% of them being due
to indirect costs - in particular productivity losses and
informal treatment costs (54). Of all hospitalizations in
Bulgaria, 13.8% (321,074) are due to CVD. The total
number of cardiovascular surgeries in Bulgaria in 2014
is 13,805 with a lethality rate of 2.3% - one of the highest
amongst all countries. The most common cause of long-
term disability are again the cardiovascular diseases -
36.3% of the total number of new cases of disability in
2014 (58).

Hyperlipidemia - significance for
atherosclerosis development

Hyperlipidemia has a well-documented role in the
development of atherosclerosis. This is a disorder of
lipid metabolism, characterized by an abnormal increase
in cholesterol, triglycerides and lipoproteins in the
blood. Elevated LDL-C, the main component of total
cholesterol, plays an important role in the development
of atherosclerotic plaques and is the major cause of
increased CV risk (10-24).

Adanmupa+o om: Role of PCSK9 in lipid metabolism and atherosclerosis
Xiao-Long Lin et all, Biomedicine & Pharmacotherapy 104 (2018) 36—44
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MHOX€eCTBO Hay4YHHU JAaHHU IOKa3BaT, Y€ CEPYMHMTE KOH-
nentpanuu Ha LDL-C ce perynupat npeiuMHO OT KJIETBUHU
LDL penentopu (LDLRs) u TexHute coOOCTBEHN peryiarop-
HU KOMITOHEHTH, KaTO IIPOIIPOTEHH KOHBepTa3a cyOTHIN3HUH/
kekcuH THII 9 (PCSKDY). Tlocnennu mpoy4yBaHMs MOKa3Bar,
ye HuBaTta Ha LDL-C ce noBumaBaTt 3Ha4UTEIHO MPH MallK-
€HTH C TeHeTHYHa MYTaIHs, KOSTO HaMajsiBa aKTHBHOCTTA
Ha LDLRs (25,26). KonkpeTHo, MyTanuu ¢ mpuaoOuBaHe Ha
¢yuxius (gain-of-function) B PCSK9 rena BoasT 10 cBBp3Ba-
ne Ha PCSK9 ¢ LDLRSs, kaTo moTHCKAT HETOBaTa aKTUBHOCT U
6mokupat exumuHupaneto Ha LDL-C ot kpbBOOOpamieHue-
To. MyTanuu B resa Ha 4doBemkus PCSK9, kouto BogsaT 1o
3ary0a Ha ¢QyHkius Ha PCSK9, ce nabnrogasat npu 1% no
3% ot nonynarusta (14,27). Taka nuiara ¢ U3BECTHH MyTa-
My ¢ npunodousane Ha pyHk1Ms (gain-of-function) B PCSK9
reHa ca U3JI0KeH! Ha nosuieH puck ot CC3. O6parHo, My-
Tanuu cbe 3aryda Ha ¢pynkunus (loss-of-function) na PCSKO,
noBuIIaBar akTuBHocTTa Ha LDLR u HamansiBar HuBara Ha
LDL-C, xoeto Bonu 0 mo-HUCHK puck oT CC3 (26,28,29).

MamabHy enuIeMUONIOTHYHN TIPOyYBaHUs II0Ka3Bar, due
noBumieHute HuBa Ha LDL-C ca OCHOBEH MeXaHHU3BM Ha
coppaeunochaoBust (CV) puck, mnokasBallku TIpsika BpPb3-
ka Mexay HuBata Ha LDL-C u yectoTata Ha HOBOIOSBHIIA
ce UBC u cBppzanu ¢ UBC cpOMTHS, BKIIOYUTEIHO CMBPT
(11,12,18,24,30). Janau ot Munster Heart Study (PROCAM)
B ['epmaHus1, KOETO NpociesBa NpocneKTUBHO 4 849 Mbixe Ha
BB3pacT Mexay 40 u 65 roguHA, B IPOIBIDKEHNE HA HAl-MaJI-
KO 8 roamHu, IoKa3Ba 4e mo-BucokuTe HuBa Ha LDL-C ca
Hal-BOXHUAT MOJUPHUITUPYEM PUCKOB (PAKTOP 33 TEKKH KO-
poHapHu cHOUTHS, BKIIounTeTHO MU 1 chpaedna cMbpT (12).

O6musar CV puck npeacTaBiisiBa ChueTaHUE OT PUCKOBHU (ak-
TOPH C pa3IMYHO NMPOTHOCTHYHO 3HAUYEHWE. B mombiHeHune
KbM noBuiieHuTe HuBa Ha LDL-C, ca u3BecTHU U ApYyrd pH-
ckoBu (aktopu 3a CV chOUTHSA, KOUTO BKJIIOYBAT, HO HE ce
OrpaHMYaBaT CaMo JI0 TEHETHYHO MPEIPa3NOI0KEHNE KbM XHU-
nepxonecreponemus (T.e. FH); cemectByBama NBC; 3axapen
nuabeT; HarpeaHaaa Bb3PacT; MBKKH IOJI; TIOTIOHOIYIIICHE
n XpoHH4YHO O0BOpeuHo 3abomsBane (CKD). ITamumentute c
Hal-BHCOK PUCK 32 CEPUO3HO CHPACYHOCHAOBO CHOUTHE, OCO-
6eHo koraro HuBara Ha LDL-C ocTaBat XpOHMYHO TIOBUIICHH,
Bkitousat: 1) nmuna ¢ FH (HeFH n HoFH); 2) naumentu ¢ Bro-
puuHa npoduiakTika (1.e., ycranoseno CC3); u 3) nuna cbe
3abossiBanus, npenpasnoiaramy keM CC3 (Hamp. auader).

HamansBaneto Ha HuBara Ha LDL-C € 0CHOBEH TepaneBTHICeH
moaxox 3a HamassiBaHe Ha CV pHCK TP JIUIa C BUCOK PHCK,
0CcO0OEHO aKo ca HaJIMIE JAOMbIHUTEIHH PUCKOBU (DaKTOPH.

®amunHa xunepxosecmeposnemusi (FH)

FH e nacnenctBeHo 3a00is1BaHe, IPUIMHEHO OT PA3JIMYHHU I'e-
HETUYHHU MYTAallM{, BOJCIIU A0 3HAUUTEIHO MOBUIIEHN HUBA
Ha LDL-C, B pe3ynrar Ha koeTo e Hanuie 20 IbTH H0-BUCOK
JIO’KMBOTEH pHUCK 3a mpexaeBpemenHo CC3 (32,33). Ilaum-
enrure ¢ FH Moxe ja uMaT HSKOJIKO CUMIITOMH M PUCKOBH
(axTopH, BKIIOYUTEIHO (haMHIIHA aHAMHe3a 3a MPEKIeBpe-
MenHa UBC, nannuue Ha panHa UbC karo oTneneH ciyyai;
nosumenn HuBa Ha LDL-C; kcaHTOME Ha CyxXoXmiusTa (00-
raTl Ha XOJECTEPOJ OTJIATaHUs B CyXOXKIJIMATA HA PBIETE,
KpakaTa U METUTE); U KOPHEAJICH apKyC (TUMUHHU OTIaraHus
1o porosuiara) (33).
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Many scientific data indicate that serum concentrations
of LDL-C are primarily regulated by cellular LDL
receptors (LDLRs) and their own regulatory components,
such as proprotein convertase subtilisin/kexin type 9
(PCSKD9). Recent studies have shown that LDL-C levels
increase significantly in patients with genetic mutation
reducing the activity of LDLRs (25,26). In particular,
gain-of-function mutations of the PCSK9 gene result
in PCSK9 binding to LDLRs, thus suppressing its
activity and blocking the elimination of LDL-C from
the bloodstream. Mutations of the human PCSK9 gene
leading to loss of function of PCSK9 are observed in
1% to 3% of the population (14,27). Thus, persons with
known gain-of-function mutations of the PCSK9 gene
are exposed to increased risk of CVDs. Reversely, loss-
of-function mutations of PCSK9 increase LDLR activity
and reduce LDL-C levels, resulting in a lower risk of
CVDs (26,28,29).

Large-scale epidemiological studies have shown that
elevated LDL-C levels are a major mechanism of
the cardiovascular (CV) risk, demonstrating a direct
connection between LDL-C levels and the incidence of
a newly emerged IHD and IHD-related events, including
death (11,12,18,24,30). Data from the Munster Heart
Study (PROCAM) in Germany, which prospectively
monitors 4,849 men between 40 and 65 years of age for
at least 8 years, shows that higher LDL-C levels are the
most important modifiable risk factor for severe coronary
events, including MI and cardiac death (12).

The total CV risk is a combination of risk factors of
different prognostic significance. In addition to elevated
LDL-C levels, other risk factors for CV events are also
known, including but not limited to genetic predisposition
to hypercholesterolemia (i.e., FH), existing IHD;
diabetes; old age; male gender; smoking and chronic
kidney disease (CKD). Patients with the highest risk of
serious cardiovascular events, especially when LDL-C
levels remain chronically elevated, include: 1) individuals
with FH (HeFH and HoFH); 2) patients with secondary
prevention (i.e., established CVD); and 3) individuals
with diseases predisposing to CVD (e.g., diabetes).

The reduction of LDL-C levels is a major therapeutic
approach to reduce the CV risk in high-risk individuals,
especially if there are additional risk factors.

Familial Hypercholesterolemia (FH)

FH is an inherited disease caused by a variety of genetic
mutations leading to significantly elevated LDL-C
levels and resulting in 20-times higher lifelong risk of
a premature CVD (32,33). Patients with FH may have
several symptoms and risk factors, including family
history of premature IHD, presence of early IHD as a
separate case; elevated LDL-C levels; tendon xanthomas
(cholesterol-rich deposits in the tendons of the hands, feet
and heels); and corneal arc (lipid deposits on the cornea)
(33).
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CeimecTByBaT 2 reHeTUYHH BapuaHTa Ha FH: eaunusT e npu-
YUHCH OT YHacjeAsBaHe Ha reHa 3a FH ot enqunus pomuren
(HeFH), a npyrusT € mpuYrHEH OT YHACIEASIBAaHE HA TCHA OT
nBamata ponurtenu (HoFH). HoFH e u3kio4uTenHo psiako
3a00JIsIBaHe, 3aCATAIIO MPUOIH3UTENHO | Ha | MAJTHOH IyIw
B IICTHS CBAT U TTOPAH TOBA CE CUUTA 33 M3KIIOIUTEITHO PSI-
Ko mokazanue (orphan) (31-33). 3a pa3nuka OT HETo, U3YHUCIIE-
Hata yectotra Ha HeFH e 1 na 500 xymm B cBeToBeH Mamabd
(31-35). IlpoyuBaneto EUROASPIRE IV (0630p neitHOoCTH
B EBporma, HacoueHN KbM BTOpHUYHA TPEBEHIUA UYpe3 HHTEP-
BEHIIUSI 332 HAMAJIIBAHE HAa UHIUACHTH) € IPOBEICHO C IIEJT 1a
ce OIIeHHU YecToTaTa Ha pasnpoctpaHeHue Ha HeFH B ronsima
rpyna nauueHTd ¢ UBC ot 24 crpanu (N = 7044). IIpoyuBa-
HETO BKJIFOYBA KOXOpTa C MAI[UCHTH OT bhirapwus, KOUTO ca
MIPEKUBEITN XOCIIUTATU3AIUS IO TOBOJI HA KOPOHAPEH UHITU-
JICHT MEXIy 6 Mecena u 3 TOIWHU MPEIu ITbPBOHAYATHOTO
WHTEPBIO 32 MPOyYBaHETO. Bb3 0CHOBA Ha MaHHUTE, CHOpPAHH
oT 112 mamueHTH B €WH IEHTHP, H3UNCICHATa CTAaHAAPTH3H-
paHa 3a BB3pacT yectoTa Ha noteHuanraa FH cpex Ovarap-
CKHUTE ManueHT ¢ anamuesa 3a CV crourtne ¢ 9,0% (95% CI,
3,7% no 14,2%). CToifHOCTHTE Ha CTaHIapPTH3UpPAHATa 3a BB3-
pact yectora Ha noteHnuantHa FH nmpu momoOHu mamueHT ot
chcenHu Ha bearapus ctpanu ca ciennure: Coepous 12,2%
(95% CI, 8,9% mo 15,5%); I'sprus, 3,8% (95% CI, 0,0% mo
9,5%); PymbHus, 8,8% (95% CI, 6,2% no 11,3%); u Typuwus,
8,9% (95% CI, 5,0% no 12,7%) (36).

Junarno3ata FH ce ocHoBaBa Ha KIWHUYHH U TaOOpaTOPHH
OLICHKH, BKJIIOUUTEJIHO, HO HE CaMO, HUBA Ha JIUIHUINTE, Bb3-
pacT Ha maIueHTa, KakTo ¥ ¢paMuiiHa aHaMHe3a (Hamp. Juar-
HOCTUYHU KPUTEPUH 32 TUMUIUTE HA XONaH/CKaTa KITMHUYHA
mpexa - Dutch Lipid Clinical Network Criteria (37). Kato ce
“Ma TpenBu, 4e noBuieHoto HuBo Ha LDL-C npe3 nenus
KMBOT € OCHOBHHST HepelleH npobiem 3a nanuenture ¢ FH,
paHHaTa JMArHOCTUKA W JICYEHUE MOraT Ja IMoao0psT Mmpo-
JUBJDKUTETHOCTTA Ha s)kuBoTa (38). Benpeku ToBa, okoio 80%
10 90% ot nonynanusita ¢ FH B cBeToBen mamad ocrasar
HenunarHoctunupann (31,33,39). Muoro manmentu ¢ FH ce
JUaTHOCTUIMPAT W BIIOCIECTBHE JIKYBAT CaMo, Clie] KaTo
ca MOy YIIIA IIBPBOTO CH chOHUTHE, cBBp3aHo ¢ MBC.

[Ipu FH, noBumenute HuBa Ha LDL-C BomsT no oOpa3ysa-
HE Ha aTCPOCKJIICPOTHYHU IUIAKH B KOPOHAPHHUTE apTCPUU U
MPOKCUMAJTHATA a0pTa B Hail-paHHA BB3PACT U C TCUCHHEC HA
BPEMETO Ta3H IPOIBIDKATEIHA CKCIIO3UIUS HA IMOBHILICHH
LDL-C nuBa npaBu 3acerHaTUTe JULA U3KJIIOUYUTETHO Ys3BU-
MU KBM TIOCIICANIIATE OT TEXKaTa aTepockieposa, kato MU
u nHCynT (40-43). HuBata va LDL-C mpu nanuentu ¢ HeFH
ca 0OOMKHOBEHO 2 /10 3 IMBTH MO-BUCOKH OT HOPMAJIHOTO (TIpH-
ommsutenHo 5 mo 10 mmol/l) (39,44). V3zuucneno e, ye |1 Ha
Bceku 3 ma nanuenTy ¢ FH numa UBC (45,46). Ipy nanueHTH ¢
HoFH, nuBata na LDL-C ca 6 10 10 mbTH 0-BUCOKH OT HOP-
MaJIHOTO, OOMKHOBEHO B aMama3ona ot 16,8 1o 25,9 mmol/l,
a yecToTara Ha paHHa nossa Ha CC3 u mpekIeBpeMEHHHU Ch-
outusi, cepp3anu ¢ MBC, ¢ uskiouuTeHo Brcoka — 10 20
bt (32). [loBeuero nuua ¢ HoFH nmonyuasar tesxka UBC
Io cpenara Ha 20-Te CH TOIHMHHM, a YeCTOTaTa Ha CMBPT WIIH
KOpOHapHa Oafimac XMpyprus 10 HABHPIIBAHE HA IOHOIICCKA
BB3pacT ¢ Bucoka (43). Texxkara aopTHa CTEHO3a € YecTa MpH
Ta3u psiaKa mormynanus (47).

IIpu nanuentu ¢ HenexkysaHa FH, pucKbT OT mpexaespe-
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There are 2 genetic options of FH: one is caused by
the inheritance of the FH gene from one of the parents
(HeFH) and the other is caused by the inheritance of the
gene from the two parents (HoFH). HoFH is an extremely
rare disease affecting approximately 1 in 1 million people
worldwide and is therefore considered an extremely rare
indication (orphan) (31-33). By contrast, the calculated
HeFH prevalence is 1 in 500 people worldwide (31-35).
The EUROASPIRE IV Study (Monitoring Activities
in Europe Focused on Secondary Prevention through
Incident Reduction Intervention) was conducted to
assess the prevalence of HeFH in a large group of
IHD patients from 24 countries (N = 7044). The study
included a patient cohort from Bulgaria who had been
hospitalized for a coronary incident between 6 months
and 3 years prior to the initial study interview. Based on
the data collected from 112 patients in one center, the
estimated age-standardized prevalence of potential FH
among Bulgarian patients with a history of a CV event
was 9.0% (95% CI, 3.7% to 14.2%).The values of the
age-standardized prevalence of potential FH in similar
patients from neighbouring countries are as follows:
Serbia 12.2% (95% CI, 8.9% to 15.5%); Greece, 3.8%
(95% CI, 0.0% to 9.5%); Romania, 8.8% (95% CI, 6.2%
to 11.3%); and Turkey, 8.9% (95% ClI, 5.0% to 12.7%) (6).

The FH diagnosis is based on clinical and laboratory
evaluations, including but not limited to, lipid levels,
patient age, as well as family history (e.g., Dutch Lipid
Clinical Network Criteria (37).Given that the lifelong
elevated level of LDL-C is the main unresolved problem
for FH patients, early diagnosis and treatment can
improve lifespan (38). However, about 80% to 90% of
the FH population worldwide remains undiagnosed
(31,33,39). Many FH patients are diagnosed and
subsequently treated only after having experienced their
first IHD-related event.

In FH, elevated levels of LDL-C lead to the formation of
atherosclerotic plaques in coronary arteries and proximal
aorta at an early age, and over time this prolonged
exposure to elevated LDL-C levels makes affected
individuals extremely vulnerable to the effects of severe
atherosclerosis, such as MI and stroke (40-43). LDL-C
levels in HeFH patients are usually 2 to 3 times higher
than normal (approximately 5 to 10 mmol/l) (39,44). It is
estimated that 1 in every 3 FH patients has IHD (45,46).
In patients with HoFH, LDL-C levels are 6 to 10 times
higher than normal, usually in the range of 16.8 to 25.9
mmol/l, and the prevalence of early onset of CVD and
premature events associated with IHD is extremely high
- up to 20 times (32). Most people with HoFH develop
severe [HD by the middle of their 20s, and the incidence
rate of death or coronary bypass surgery until adolescence
is high (43). Severe aortic stenosis is common in this rare
population (47).

In patients with untreated FH, the risk of premature IHD
is about 20 times higher (32). Untreated male patients
have a 50% risk of a coronary event up to 50 years of
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menHa MBC e nmosuen okono 20 netu (32). HenekyBanute
MBKe ca ¢ 50% pUCK OT KOPOHAPHO ChOUTHE 70 SO-roguIIHa
BB3pACT; HeleKyBaHUTe keHH ca ¢ 30% pHUcK OT KOPOHAPHO
croOuTHe 10 60-roxumnina Be3pact (39,48-50). B pesynrar Ha
TOBa, manueHTUTe ¢ FH ce Hy)aasT oT Hall-WHTCH3UBHOTO
TUTTHAOMOAN(DUTIIPAIIIO JIeUCHHE, KOSTO MOTaT Jla TOJIeprupar
B Pa3yMHH I'PaHULH.

BHCOKUSAT pUCK OT CMBPTHOCT OT ChPACYHOCHIOBU 3a00J1sBa-
HUS, CBBP3aH ¢ (paMUITHATA XUIIEPXOICCTEPOTICMHUS, € OLICHCH
B oduimancH ToKyMeHT Ha CBETOBHATA 3[[paBHA OpPraHM3a-
uus oe npe3 1997 r. Bnocnencteue, B CBOsI BTOPH JOKJIAJ 32
(amuTHaTA XUTIEpXOJIECTepoIeMusi, myOnukyBaH mpe3 1999
roguna, C30 omucBa U TEKECTTa Ha 3a00JIIBAHETO, KAKTO U
TIPECTaBs SMUICMHIOIOTHIHN JaHHU OT 33 nbpiKaBU B CBe-
Ta ¥ MPETIOPHKH 33 AHATHOCTUIIMPAHETO, JICYCHUETO U TIPO-
cnensBaneTo My. B mokmama C30 mocouBa, 4e MaIllMeHTHTE
cJIe[iBa Ja UMaT ITbJIEH JOCTHII 10 JIeYeHre Ha 3a00JsIBaHETO,
CBBP3aHO ¢ HaMaJIsIBaHE HAa HUBATa Ha XOJIECTEpoIIa, 0€3 Hin
¢ MUHHUMAJTHO JOIUIAIaHE.

damuiHaTa XUIIEPXOJICCTEPOICMUsI € TUIIMYCH MpHMEp 3a
’KMBOTO3acTpaliaBamo 3a0oisBaHe, ChC CEPUO3HH HEIO-
CpPEIHATH HY XU IT0 OTHOLICHHE Ha THarHOCTHKA U JICYCHHE.
B omut ma ce paspemu To3u mpobuem, mpe3 2015t. B EBpormeii-
CKHS IIapJIaMeHT B bprokcern e mpoBeieHa mbpBaTa B HCTOPHSI-
ta Kpbrila Maca, mocBeTeHa Ha XpOHUYHUTE CHPIACYHOCHIOBH
3a0omnsaBaHus U (pamMunHaTa xXunepxonecteponemusi. OCHOB-
HaTa Oejl € MoCTaB€Ha BbPXY I/II[eHTI/I(bI/IL[I/IpaHCTO n UMILJIC-
MEHTHPAHETO Ha KOHKPETHH MEPKH Ha €BPOIEHCKO M HaIHO-
HaJIHO HHMBO, (pOKyCHpaHH BBPXY MOAOOpsSIBaHE Ha M3X0/a 32
MalMeHTH ¢ paMuiIHa Xunepxonecreposiemust. OTOens3ana e
HEOOXOJMMOCTTa OT MOCTaBsIHE Ha (haMIUIHATA XUIIepXOJIec-
TEpOoJIeMHsI KaTO CEPUO3CH IPHOPHUTET B 3APABHUTE CTpAaTe-
T'HH{ Ha eBPONICHCKHUTE IBPIKABH.

OzpaHu4aeaHe u eheKmueHoO JsiIe4eHue Ha duc-
aunudemuume

Ha 24 cenremspu 2015 1., B HapogHoTo crOpanue Ha Pemy-
6nuka bwirapus, nox narponaxka Ha Komwucusra mo 3xpa-
BEOIA3BaHETO, C€ ChCTOSl KPbIJIa Maca Ha Tema ,,Jlucnumnu-
JIEMHH - 3HAUCHHE, ITbPBUYHA TIPOPUIIAKTHKA U KOHTPOI", C
y4acTHETO Ha HApOAHM MPEACTABUTEIH, IPEACTABUTEIN HA
MUHHUCTEPCTBOTO Ha 3[paBeONa3BaHETO, BOJAEIU MEAUIIMH-
CKM CHELUATUCTH U €KCHEePTH, HEIPABUTEJICTBEHU OpPraHU-
3auuu. B pesynarar e npuet ,,MemopanayM 3a orpaHu4aBaHe
n eQeKTHBHO JICYCHHE HA JWUCIMIUIEMUNTE B bharapus™.
OCHOBHO BHUMaHHME € 00bpHATO Ha (haMUITHATA XUIIEPXOJIeC-
TeposieMus u eeKTa U BbpXy ChpJEUHOCHI0BaTa 3a00eBae-
MocCT 1 cMBpTHOCT. [louepranu cnepnnre GpakTh:

o JIMCIUNIUAEMUUTE M XHUIIEPXOJIECTEPOIIEMUUTE Ca OCHO-
BEH PUCKOB (haKTOp 3a pa3BUTHE HA CHPACUYHOCHIOBO 3a-
OoJsIBaHe.

* VYcTaHOBEHa € IpsiKa Bpb3Ka MEXIYy CTOMHOCTUTE Ha
LDL-C u pucka oT CbpA€YHOCHI0BU UHIUACHTHU, BKIIO-
YUTEITHO CMBPTHOCT OT CHPJCYHOCHIOBH 3a00JISIBAHHUSI.

¢ Bcsako namanenue ¢ 1 mmol/L Ha HuBoTo Ha LDL-C, mo-
HIDKaBa PUCKA OT Pa3BUTHE HA CHPICYHOCHIOBU CHOUTHS
¢ 20-25%.
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age; untreated women have a 30% risk of a coronary
event up to 60 years of age (39,48-50). As a result, FH
patients need the most intense lipid-modifying treatment
that they can tolerate in reasonable limits.

The high risk of cardiovascular mortality associated
with familial hypercholesterolemia was assessed in
a World Health Organization official document back
in 1997. Subsequently, in its second report on familial
hypercholesterolemia published in 1999, the WHO also
described the severity of the disease, and presented
epidemiological data from 33 countries worldwide as
well as recommendations for its diagnosis, treatment and
follow-up. In the report, the WHO states that patients
should have full access to treatment of the disease
associated with lowering cholesterol levels with no or
minimum payment.

Familial hypercholesterolemia is a typical example of
a life-threatening disease with serious unmet needs in
terms of diagnosis and treatment. In an attempt to solve
this problem, in 2015, in the European Parliament in
Brussels the first ever Round Table was held dedicated
to chronic cardiovascular diseases and familial
hypercholesterolemia. The main objective was placed
on the identification and implementation of specific
measures at European and national level, focused
on improving the outcome for patients with familial
hypercholesterolemia. The need to place familial
hypercholesterolemia as a serious priority in European
countries® health strategies was highlighted.

Restriction and effective treatment of
dyslipidemias

On September 24, 2015, a round table discussion entitled
“Dyslipidemias - Significance, Primary Prevention
and Control” was held at the National Assembly of the
Republic of Bulgaria, under the auspices of the Health
Committee, with the participation of members of the
National Assembly, representatives of the Ministry of
Health, prominent medical professionals and experts,
non-governmental organizations. As a result, a
“Memorandum for restriction and effective treatment of
dyslipidemias in Bulgaria” was adopted. Major attention
was paid to familial hypercholesterolemia and its effect
on cardiovascular morbidity and mortality. The following
facts were highlighted:

* Dyslipidemias and hypercholesterolemia are a major
risk factor for the development of a cardiovascular
disease.

* A direct relationship has been established between
LDL-C values and the risk of cardiovascular events,
including cardiovascular mortality.

* Any reduction by 1 mmol/L of the level of LDL-C
reduces the risk of developing cardiovascular events
by 20-25%.
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e IIepBuuHaTa NpoduIaKTHKA, JOCTBII'BT M CBOCBPEMEH-
HOTO HAYaJ0 Ha JICYUCHUE IPU MALUCHTH C TEXKKA TUCIIU-
MUJCMHES], KaTO Te3H ¢ (haMIITHA (HACIICICTBCHA) XUIICPXO-
JIeCTepOJIeMHUsl, € )KMBOTOCIIACSBAILIO.

*  KbCcHOTO Havajao Ha JICUYCHHE IIpu NalueHTH C (I)aMI/IJ'IHa
(HaCJ'IeI[CTBeHa) XUICPXOJICCTEPOICMUA, UBKIIOUUTEII-
HO CUJIHO yBCJIM4YaBa BCPOATHOCTTA 3a (l)aTaJ'IeH n3xoa B
MHOI'o Mjiaga pr,I[OCHOCO6Ha BB3pPacT.

Jlnarnoza FH — XoiaHJICKUTEe KPUTEPHH — IIPENIOPBUBAHU B
PwroBoacTBOTO Ha EBpOneiickoTo Ipy»KecTBO Ha KapJuoJio-
sute u EBporeiickara aconuanus no arepockiepos3a — oou
HAcoKH, u3najaenu mpes 2016 r.

OcHOBaBa c¢ Ha 5 OCHOBHH KpuTepusa, BCEKU OT KOUTO € C
pa3an4dHa TEXKECT B IIOCTABAHETO HA JUAarHo3ara:

- (¢amuiiHa aHAMHEe3a U KIIMHUYHA UCTOPUS 32 MPEK/Ie-
BpeMeHHO pa3sutue Ha CC3;

- (U3MKaJIEH IIperjieq — CyXOXKWIHA KCAaHTOMH U KOp-
HeaJIeH apKyc;

- 11a00paTOPHM M3CJICABAHNUS, INTUACH NPO(NI;

- U3KIIOYBAaHE HA BTOPUYHH MPUUYUHU 33 XHUIIEPXOJIEC-
TEpOJIEMUSI;

- TCHCTHUYHa JuarHosa.

Jpyru o6n4aifHO U3MOJI3BAHN KPUTEPUH Ca TE3H OT PETUCTb-
pa Ha Simon Broome.

HannuneTo Ha CyXOKHMIIHM KCAaHTOMH MOJXKE Jla Ce IpHeMe
3a MaTOTHOMOHWYEH OeJier 3a yCTaHOBSIBAaHETO Ha (paMruiHa
XHIepxojiecTeponeMus. B peannara mpaktuka obade, Te3n
Clly4ad ca M3KIIOYUTENHO peaku. OCHOBHO 3HAUYCHHE UMaT
croitHoctTuTe Ha LDL-C cBhOOpa3sHO CHOTBETHATA BBH3PACT,
KaKTO ¥ KOMOMHHPAHETO ¢ (paMIIIHAa aHAMHE3a WITH MTPEXKIe-
BPEMEHHO pa3BHTa KOPOHApHA apTepHaTHa 6O0JIecT.

Hsikonko HMHTEpPBEHIIMOHATHU W EMUJEMHUOJOTUYHH TPO-
YUBaHUS IOKa3BaT HEOCHOpPUMa 3aBUCHUMOCT MEX]IY IO-
HmxkaBaHeto Ha LDL-C u HamansBaHe Ha Mporpecusita Ha
atepockiiepornyHutTe miaku u CV chOUTHS, BKIIOYUTEI-
HO CMBPTHOCT. Te3u mpoyuyBaHUs HEM3MEHHO TOKa3BaT, ue
nanueHT ¢ Bucok CV puck umaT moJsiza OT MOHM)KaBaHe-
to Ha LDL-C, He3zaBucuMo ot u3xoaHoTo HUBO Ha LDL-C
(13,18,59,60). Karo usmo, Besiko nonmxkenue Ha LDL-C ¢ 1
mmol/l HaMassiBa TOAUIIHKS PUCK HA TAIIUCHTA OT TOJCMH
CV cwoutus ¢ 28%. [TocTuranero Ha MHOTO HUCKU HUBA Ha
LDL-C (nanp., <1,3 mmol/l) Boau 10 3HAYUTEITHO HaMaIsIBa-
He Ha CV cwoutus (13).

[Tpu marmenTtn ¢ UBC OTHOCHTETHUAT PUCK MOXE Na OBIe
HamalzeH ¢ 1,7% 3a Bcexu 1% monmkaBane Ha LDL-C (59).
B mocnenBam aHanu3 Ha DaHHW OT M3MHTBaHETO Treating
to New Targets (TNT) mpu mamuentu cbc crabmmaa MBC
u LDL-C < 3,4 mmol/l, e HamuIle MOCTOSHHO U 3HAYUTEITHO
HaMaJsBaHE Ha YyecToTara Ha roneMu CV crOUTHS TIpH TO-
HmkaBaHe Ha HuBaTa Ha LDL-C (p < 0.0001). Hait-Huckara
gectota Ha CV cpOUTHSA ¢ HaOIIomaBaHa MpPH MAIMEHTH C
auBa Ha LDL-C < 1,7 mmol/l (60).
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» The primary prevention, access and early onset of
treatment in patients with severe dyslipidemia and
familial (hereditary) hypercholesterolemia is life-
saving.

» The late onset of treatment in patients with familial
(hereditary) hypercholesterolemia greatly increases
the likelihood of a fatal outcome in very young
working age.

FH diagnosis - Dutch criteria - recommended in the
Guide of the European Society of Cardiology and the
European Atherosclerosis Society - General Guidelines
issued in 2016

It is based on 5 main criteria, each of which has a different
weight in diagnostics.

- family history and clinical history of premature
development of CVD:

- physical examination - tendon xanthomas and
corneal arc

- laboratory tests, lipid profile

- exclusion of secondary causes of

hypercholesterolemia
- genetic diagnosis

Other commonly used criteria are those in the Simon
Broome Register.

The presence of tendon xanthomas may be considered
as a pathognomonic marker for the identification of
familial hypercholesterolemia. In real practice, however,
these cases are extremely rare. Age-appropriate values of
LDL-C, as well as the combination with a family history
or prematurely developed coronary artery disease, are
essential.

Several interventional and epidemiological studies
have shown an undeniable relationship between the
reduction of LDL-C and the reduction of the progression
of atherosclerotic plaques and CV events, including
mortality. These studies have consistently shown that
patients with high CV risk benefit from the reduction of
LDL-C regardless of baseline LDL-C (13,18,55,59,60). In
general, any reduction of LDL-C by 1 mmol/l reduces
the patient‘s annual risk of major CV events by 28%.
Achieving very low levels of LDL-C (e.g., < 1.3 mmol/I)
leads to a significant reduction in CV events (13).

In THD patients, the relative risk may be reduced by
1.7% for every 1% reduction of LDL-C (59). In a follow-
up analysis of data from the Treating to New Targets
(TNT) study, in patients with stable IHD and LDL-C <
3.4 mmol/l there has been a consistent and significant
reduction of the prevalence of major CV events upon
the reduction of LDL-C levels (p < 0.0001). The lowest
prevalence of CV events was observed in patients with
LDL-C levels < 1.7 mmol/I (60).

Early treatment of elevated LDL-C levels in HeFH
patients can delay the onset of IHD to an age close to that
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PannoTo neyenue Ha nopuiieHuTe HuBa Ha LDL-C npu nanu-
entu ¢ HeFH moxe na 3a6aBu Hawanoto Ha UBC no BB3pacr,
Omm3ka Mo Tasw, HaOdromaBaHa B oOmiaTa momyianus (T.e.,
npubIm3uTenHO 55 ronuHun) (31).

Bb3 ocHoBa Ha cuctemara SCORE 3a ormeHka Ha pucka,
ESC/EAS  nmpemopbhuBaT  MpPUIEIHH  CTOWHOCTH  Ha
LDL-C<2,5 mmol/l npu Bb3pactau ¢ FH (,,naruenTy ¢ BUCOK
puck”). IIpu Te3u, kouro umar UbC unu nauaber (,,nanneH-
TH ¢ MHOTO BHCOK PUCK”), IpuIeaHuTe croiinoctn Ha LDL-C
JOITBJTHUTENHO ce moHmxkaBar 1o <1,8 mmol/l (31,50). Te3u
PHCKOBH KaTerOpuH 00ade M CHOTBETCTBALIMTE IPHULEIHU
crorinoctd Ha LDL-C Moxe 1a He ca HaJeXKJIHH, ThH KaTo
cucremata SCORE He ycnsiBa 1a yIoBH €KCHO3UIIUATA TIPE3
Lenust )KUBOT Ha ToBUIIeHH HUBa Ha LDL-C B momymanusara
¢ FH. Cnopen korceHncycHoTo ctaHoBuie Ha EAS, Hemeky-
BanuTe nanueHtu ¢ FH Han 40-rogumiHa Bb3pact TpsOBa na
Ce CUMTAT KaTo TaKMBa C MHOTO BHCOK CHPACYHOCHIOB PHCK,
Mopaau MPOABIKUTEIIHATA SKCIIO3UIINS Ha MOBUIICHU HUBA
Ha LDL-C ot paxnganeto (26,31).

®Papmakomepanus Ha PamusiHa xuriepxosiec-
meponemusi (FH)

PBKOBOJICTBATA TPENOPHUBAT IPEANUCBAHE HA BUCOKO-UHTEH-
3UBEH CTaTHH (T.€. TAKbB, KOUTO C€ YBEJIUYaBa J0 MAaKCUMAITHO
pa3pelicHaTa Wi OHOCKMa J1033), 3a Jia ce mocTurue > 50%
HaMaJlisiBaHe Ha u3xogHara croiiHocT Ha LDL-C npu nanues-
tr ¢ FH. Benpeku ToBa, mo-maiko ot 5% (<1/20) ot marueH-
tute ¢ FH mocturar TepaneBTHYHUTE [ENH C Ha-BHCOKUTE
JIO3W MOIITHYU CTaTUHU, WU KMAT HEMOHOCHMOCT KbM CTaTHHHU.
B pesynrar Ha ToBa, B MOMEHTAa MMa HEYAOBICTBOPCHH IIO-
TpebHOCTH TIpH pedpakTepHaTa Ha eueHue nomynamus ¢ FH
3a e(peKTHBHH Tepaluy 3a HaMalsiBaHe Ha HuBata Ha LDL-C.

3a na ce cBeie 10 MUHUMYM PUCKBT OT rosiemu CV cuoutus,
€ Ba)kHO Ja ce HaMasaT HuaTta Ha LDL-C g0 mox 2,5 mmol/l
MIPY TAIIMEHTH C BUCOK PUCK OT rosieMu CV ChOUTHUS, WU IO
1,8 mmol/l - 3a Te3u ¢ MHOTrO BUCOK prckK (50). JInumumgormo-
HIDKABAIIUTE TEPAIMMH MOTaT Ja HaMamsaT pucka ot CV cb-
OWUTHSI, HO MHOTO TTAIIMEHTH POIBIDKABAT Ja TIOTydaBat J0-
merHATETHN CV CHOUTHS — TOBA € M3BECTHO KAaTO OCTATHUCH
puck (61). OCTaTPYHUAT PUCK OCTaBa BBIPEKH MaKCHMAal-
HaTa MHTCH3UBHOCT HA TEepaluATa ChC CTATUHU WU JAPYTH
JIUTTHIOTIOHIDKABAIIK JIedeHus (Harp. e3eTumu0, ¢ubpary,
HUKOTHMHOBA KUCEJIMHA, CEKBECTPAHTHU HA KJIbYHATA KUCEITH-
Ha) (18,20). Mexx1yHapoqHO Npoy4YBaHe B 9 cTpaHU yCTaHO-
BsiBa, 4ye npu npudausutento 20% no 45% OT nanueHTuTe ¢
BHUCOK puck 3a CC3 He ce mocTura J0CTaTbyHO MOHUKEHHE
Ha HUBaTa Ha LDL-C (62). OT Te3u ¢ yMEpeH 10 BUCOK PHUCK
BbB @panuust, Ucnanusa u Xonanaus, 25% no 40% He ca no-
CTUrHaJIM npulennure croinoctu Ha LDL-C u Te3u nauues-
TH 0CTaBaT U3JIOKEHH Ha pHCK OT roieMu CV cpouTHs.

IIpn nanuentu ¢ FH chiuecTByBaT 3HaUUTEIHU HEYIOBJICT-
BOpEHM NMOTpeOHOCTH. M3momn3Ba ce Tepamusi ¢ BUCOKa J103a
craTuHU (MOHSIKOTA C W3MOJI3BAHE HA JIBa IIBTH MaKCHMall-
HaTa IPEMOPBYUTEIIHA 1033 CTATHH), 33 J]a CC HAMAalld KaKTO
LDL-C (8 nuamazona ot 13% 1m0 49%) taka u crenenta Ha CV
croutns cpen naruentute ¢ HeFH u HoFH (63,64,65).

Bobrpeku ymnorpebara Ha BHCOKa Ji03a CTaTuHu, oOade,
no-manko ot 1 Ha 20 marmentu ¢ FH nocturar npenopsun-
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observed in the general population (i.e., approximately
55 years)(31).

Based on the SCORE risk assessment system, the
ESC/EAS recommend target values of LDL-C<2.5
mmol/l in adults with FH (“high-risk patients”). For those
who have IHD or diabetes (“very high-risk patients”),
the LDL-C target values are further reduced to < 1.8
mmol/l (31,50). These risk categories, however, and
the corresponding target values of LDL-C may not be
reliable since the SCORE system fails to capture lifelong
exposure to elevated LDL-C levels in the FH population.
According to the consensus opinion of EAS, untreated
FH patients over the age of 40 should be considered
as patients with very high cardiovascular risk due to
prolonged exposure to elevated LDL-C levels since birth
(26,31).

Pharmacotherapy of Familial
Hypercholesterolaemia (FH)

The guidelines recommend prescriptions of high-
intensity statin (i.e., one that is increased to the
maximum permitted or tolerated dose) in order to
achieve a > 50% reduction of baseline LDL-C in FH
patients. However, less than 5% (<1/20) of FH patients
achieve the therapeutic targets with the highest doses
of potent statins or are intolerant to statins. As a result,
currently there are unmet needs in the refractory
treatment FH population for effective therapies to
reduce LDL-C levels.

To minimize the risk of major CV events, it is important
to reduce LDL-C levels to below 2.5 mmol/l in patients
with high risk of major CV events or below 1.8 mmol/l
for those with very high risk.50 Lipid-reduction
therapies may reduce the risk of CV events, but many
patients continue to experience additional CV events
- this is known as residual risk (61). The residual risk
remains despite the maximum intensity of the therapy
with statins or other lipid-reduction treatments (e.g.,
ezetimibe, fibrates, nicotinic acid, bile acid sequestrants)
(18,20). An international study in 9 countries found
that approximately 20% to 45% of patients with high
risk of CVD did not achieve a sufficient reduction in
LDL-C levelsm (62). Of those with moderate to high risk
in France, Spain and the Netherlands, 25% to 40% did
not achieve the LDL-C target values and these patients
remain at risk of major CV events.

There are significant unmet needs in FH patients.
High-dose statin therapy (sometimes using twice the
maximum recommended statin dose) was used to reduce
both LDL-C (in the range of 13% to 49%) and the CV
incidence among HeFH and HoFH patients (63,64,65).

Despite the use of high-dose statins, however, less
than 1 in 20 FH patients achieve the recommended
target values of LDL-C. Vishwanath and Hemphill (66)
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TesHuTe npuieirHn croiHoctu Ha LDL-C. Vishwanath and
Hemphill (66) n3uucnsBar, ye CTaTHHUTE CAMOCTOSITEITHO U B
KOMOWHAIUS ¢ JAPYTH JIUITHIOIOHUKABAIIN JCUCHUS, MOTaT
na HamassT Hueara Ha LDL-C camo cpenno ¢ 25% npu HoFH
1 45% o 60% nipu HeFH (67,68,69), koeTo He € TocTaThYHO 32
nocturane Ha mpunenauTe HuBa Ha LDL-C ot < 2,5 mmol/L

ANCKYCUA

B 00006mienue, atepockiepornanoTo CV 3abonsiBaHe mpo-
JIbJDKaBa Jga Oblie 3HAYMTENEH IpoOJieM 3a OOLIECTBEHOTO
31paBe, ocobeHo npu nauneHTy ¢ FH u 1pyru BUCOKOPHUCKOBH
rpynu (Hanp. ¢ anamHe3a 3a CC3 u/unu 3axapen auader). Bee
IaK, BBIPEKN HAIMYMETO Ha CTATHHU U JPYTH JINITUAOTIOHHU-
JKaBally JICYCHUSI, TOJISIM OpOi OT MAIIMEHTUTE C BUCOK PHUCK
ocTaBaT ys3BUMH KbM rojemute CV cbpOUTHS, THH KaTO TE
ca TpyJIHH 3a e()eKTUBHO JE€YEHHE B KJIMHUYHATA IIPAKTHKA.
MHOro manueHTH WM HE YCHSBAT Ja IMOCTUTHAT JKEIaHUTE
HuBa Ha LDL-C ¢ ymepeHu uin BACOKONHTEH3UBHU 703U CTa-
THHH, WJIM HE MOTaT JIa TIOHecaT JICUEHUETO ChC CTATUHHU MIPH
JIOCTAaThYHO BUCOK MHTEH3UTET 3a €()EeKTUBEH KOHTPOJI Ha
LDL-C. Be3 gocTsit 10 6e30macHu ¥ 1o-e(heKTUBHH JTHITH]IO-
MOHIDKABAIIM TePAIMK, KOUTO MOTaT Jia ObJaT M3I0JI3BaHH B
KOMOMHAIMS ChC CTAaTUHH (MIIM CAMOCTOSITEIIHO B CIIy4ail Ha
HEMOHOCUMOCT KbM CTAaTHHM), MAIIUEHTHUTE IIe OCTaHAT C BU-
cok puck 3a CC3 u mie npoabikaT Aa umat npekomepua CV
3a00JIeBaEMOCT U CMBPTHOCT. Te31 cepruo3Hu 3paBHU MOCIIE-
JIUIIM OKa3BaT 3HAYMTETHA TEXECT BbPXY CHCTEMAaTa Ha 3/[pa-
BeolazBaHe B brirapus, KakTo 1 Ha 0OIIECTBOTO KaTO IISLIO.

[Ipe3 mocnenHUTE TOIWHU, BCE MO-CEepHO3eH (OKyC ce Mo-
CTaBsl BbPXY HOB KJIAcC JIMMHAOMOHMIKABAILA Tepamnus, T.Hap.
PCSK9 mHXHOUTOpH, KOUTO CAMOCTOSITCIHO HJIA JOOABCHH
KBM TepanusTa ChC CTAaTHHH, OMXa JaJld BB3MOKHOCT Ha ys3-
BUMHTE TIonmynaruy (B yactHocT FH) na mocturHaT mocraTsh-
4yeH koHTpos Ha LDL-C, kaTo mo To3u Ha4MH ce MPeIoCTaBs
aNTepHATHBA 32 MAIIHEHTUTE C HETIOHOCHMOCT KbM CTaTHHH,
WU TIPU KOUTO CTaTHHUTE HE ca MOAXOASIIHN OT KIMHUYHA
rJeaHa To4Ka.

3HAaUNMOCTTa Ha AMCIHIIUIAEMUUTE U (haMHIIHATA XHUIIEPXO-
JIecTeposieMHs TI0 OTHOIICHHWE HA ChPACYHOCHIOBATA 3a00-
JIEBaEMOCT M CMBPTHOCT CTaBa BCE MMO-aKTyaJeH Mpooiem,
BKJIFOYUTENHO U B bbirapus. OT ChLIECTBEHO 3HAYCHHE Ca
JIBa OCHOBHU (paKTOpa:

- HaBpemeHHa 1MarHoCTHKa M MPEBEHIIMS - CTAHAAPTHOTO
npunoxenne Ha Dutch Lipid Clinical Network Criteria
IIPY CYCNIEKTHH MAaIMEeHTH, OM MOIJIO Jla JIOBEJE JI0 paH-
HO OTKpHBAaHE W JICYCHHWE HAa BHCOKOPHCKOBH MAIMEHTH.
HMIeMeHTHpaHeTO Ha KaCKaJIeH CKPUHUHT 32 (haMuIIH-
UTE C WICHTU(DUIMPAH WHICKCCH NMALMEHT U PYTHHHOTO
M3I0I3BaHEe B KIIMHMYHATA NTPAKTHKA HA-BEPOSTHO LIE €
00eKT Ha OBJeIIN TUCKYCHH.

- JleueHue - BbBEKJAHETO HA HOBU JICKAPCTBEHU TMOAXOIU
MIPY TAIUCHTH C TUCITHITHIEMUU 1 BUCOK CHPICTYHOCHIOB
PHUCK € CBILECTBEHO 32 HaMaJIeHUE Ha pUCKa OT MHLUJICH-
. PCSK9 wHXHOUTOPUTE ca MOIXOMASINA ONIUS IIPU
HATTUIHUTE PE3yIATaTH OT PaHIO3MMHUPAHH KIUHUIHU
M3MHATBaHUA. B Ta3wm mocoka ce pa3BUBAT W HACOKUTE 3a
neuenune Ha nucannuaemun Ha ESC u EAS. [Ipenctoun na

POPULATION HEALTH

calculate that statins alone and in combination with
other lipid-reduction treatments can reduce LDL-C
levels in average by only 25% for HoFH and 45% to
60% for HeFH (67,68,69), which is not sufficient to
achieve target LDL-C levels of < 2.5 mmol/I.

DISCUSSION

In summary, atherosclerotic CV disease remains a
significant public health problem, particularly in FH
patients and other high-risk groups (e.g., with a history
of CVD and/or diabetes mellitus). However, despite
the availability of statins and other lipid-reduction
treatments, a large number of high-risk patients remain
vulnerable to major CV events as they are difficult for
effective treatment in clinical practice. Many patients
either fail to achieve the desired levels of LDL-C with
moderate- or high-dose statins, or can not tolerate statin
therapy with sufficient intensity to effectively control
LDL-C. Without access to safe and more effective lipid-
reduction therapies that can be used in combination with
statins (or individually in cases of statin intolerance),
patients will remain at high risk for CVD and will
continue to have excessive CV morbidity and mortality.
These serious health consequences place a significant
burden on the healthcare system in Bulgaria as well as
on the society as a whole.

In recent years, an increasingly growing focus has been
placed on a new class of lipid-reduction therapy. PCSK9
inhibitors which, alone or in combination with statins,
would enable vulnerable populations (in particular FH)
to achieve sufficient control of LDL-C, thus providing
an alternative for patients with statin intolerance or
where statins are not clinically appropriate.

The significance of dyslipidemias and familial
hypercholesterolemia in terms of cardiovascular
morbidity and mortality is becoming an increasingly
important issue, including in Bulgaria. Two major
factors are essential:

- Timely diagnosis and prevention - the standard
application of the Dutch Lipid Clinical Network
Criteria in suspect patients could lead to early
detection and treatment of high-risk patients. The
implementation of cascade screening for families with
identified index patient and its routine use in clinical
practice is likely to be the subject of future discussions

- Treatment - the introduction of new drug approaches
in patients with dyslipidemia and high cardiovascular
risk is essential to reduce the risk of incidents. PCSK9
inhibitors are an appropriate option given the available
results of randomized clinical trials. The guidelines of
ESC and EAS for treatment of dyslipidemia are also
being developed in this direction. The effectiveness
in actual clinical conditions remains to be evaluated,
as well as to define the most accurate target patient
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Ob/Ic OLICHCHA C(PEKTUBHOCTTA B PeaTHU KIIMHUYHU YCIIO-
BHUsI, KAKTO M Jia ¢ JC(PUHHUPAT Hail- TOYHUTE TapreTHU
MAIMEHTCKHU TOMYIallUi U KPUTEPUUTE 3a HAYAJIO Ha Jie-
YeHHE, KaKTO U yCIleX OT IMpOBeXkaaHarta Tepamus. [Ipen-
BHU/JI 0COOEHO BUCOKHSI PUCK B TA3U MOIYJIAIMS MAIIUEHTH,
HAJIMYUETO HA JOMBIHUTEIHH PUCKOBU (PAKTOPHU, KAKTO
U KOMOMHHPAHETO B MHOXECTBO CIIy4YaW Ha Pa3IuvHU
XPOHUYHH 3a00JIBaHUS, € HEOOXOAMMO J]a Ce OTUETaT U
eTnaHUTE choOpakenus (70).

3AKJTIOMEHUE

IIpe3 nocnenqHuUTe FOAMHU AUCKYCUSATA, CBBP3aHA C TUCIUITH-
JIEMMHTE U B YACTHOCT C (haMHJIHATA XUIIEPXOJIECTEPOIEM U,
BCE [IOBEUE CE U3MECTBA KbM PHUCKA 3 KOHKPETHUS MAallUeHT
OT pa3BUTHE Ha CHPJEUYHOCHI0BO 3a00JsIBaHe, a HE KbM Jie-
¢uHUTHBHATA uarHo3a. OLeHKaTa Ha BEPOSATHOCTTA OT I10-
sIBa HA MUOKap/ieH MH(APKT WM MHCYJIT TpsiOBa 1a ObJie nH-
JTuBHyanu3upana. ToBa mocTaBs Bce MO- MHUPOKU PaMKU U
JlaBa Bb3MOXKHOCT 3a HHTEPIpEeTalUsl Ha MEK/TyHApPOIHUTE U
JIOKQJIHUTE Tal[J1aliHu, KaKTO U I'bBKAB MOAXO/ OT CTPaHa Ha
nekyBamus jekap. Juciunuaemuute n GamuiiHaTa XuIep-
XO0JIECTEPOJIEMHUS], KAKTO M B YACTHOCT BUCOKUTE CTOIHOCTHU
Ha LDL-C, ca egHM OT OCHOBHHUTE MOAH(DUIIMPYEMHU PUCKO-
BU (haKTOPH IO OTHOIIEHHE Ha 3a00JIEBAEMOCTTa U CMBPT-
HOCTTa OT CBHPACYHOCHAOBH 3abonsBanus. [IpeBeHuusTa,
II'bPBUYHATA ¥ BTOPUYHATA MPO(UIKATHKA, KAKTO U PAHHOTO
JIMarHOCTULIMPaHe O TPsIOBaJIO Ja ca OCHOBHA M BA)KHA YaCT
OT 3JIpaBHaTa cTparerus Ha Bcsika abpxkasa. Pazpaborsar ce
pa3yMuHU mporpamu B Taszu nocoka B Epona u CAIll, xato
(amMuIIeH CKPUHMHI, Ch3/laBaHE Ha PETUCTPU M 0a3u JiaH-
HU, 00pa30BaTeIHU IPOTrpaMH CPeJl PUCKOBHUTE IOIYJIAIUH.
KitouoBu o6ave ca JOCTBHIBT 10 ChbBPEMEHHH J1a00paTOPHH
n 00pa3HM JUAarHOCTUYHHM METOJH, KaKTO M I'bpBUYHATA U
crienuaIn3npaHara aMmOyaTopHa MenuuHeka nomoit. Kom-
OMHUPAHETO HA rOPEIIOCOYCHUTE MEXaHU3MH, KaKTO U IpH-
OpPUTH3MPAHETO Ha NMpoQHIaKTUKaTa Ha HUBO HannonanHa
3JIpaBHA cTpaTerus, Ouxa JI0BeIH 10 HaMalls BaHe Ha Chp/ey-
HOCB/I0BaTa 3200J1€Ba€MOCT U CMBPTHOCT.
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necessary to take into account ethical considerations

(70).

CONCLUSION
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PE3IOME

Cnopaszymenuama 3a cnoodensane na pucka (CCP) ca sce
no-yecmo ynompeosean Memoo 3a nocmueane Ha 002080~
peHocmu medxncoy naamyume u npumedcamenume Ha pas-
peutenue 3a ynompeda (IIPY). CCP obuknoseno ca kongpu-
OCHYUAIHU U 3aMO08A e 3ampyoOHeH 00CMbNbI 00 HAYYHU
nyoruKayuy, om Koumo Mmodce 0a ce uepnu uHgopmayus
3a mAXHama cmpykmypa, Oemaiiiu u mexanusmu. Hpes
sveedcoanemo na CCP, niamyume yeasim ocucypasane Ha
docmvn 00 JeueHue HA C80UmMe NayueHmu, HO Ha KOH@U-
OdeHyuanno 0ozoeopena u cnpaseonusa yena. CCP moeam
da 6voam pazoeieHu HA MAKUBA, KOUMO ce OCHO8ABAM HA
Qunancosu noxazamenu u MAaKud, KOUmo ce OCHOBABAM
Ha NOKA3amenu 3a usmMepeane na 30pagHume pe3yimamu Hd
npodykma. Beexu edun om paznuunume udoge cnopasyme-
HUA umam ceoume npedumcmea u Hedocmamuvyu. Komna-
Huume, koumo nooxoxcoam kvm CCP, obuxnoseno pazou-
pam 00bpe dobagenama noa3a Ha c80s. NPOOYKM U MO2am
0a s uzmepsim ¢ KOHKpemHU Rnoxkazamenu - 0O0eKmusHu,
MOUHO OehUHUPAHU, TECHU 30 8b3NPOU3EOOCHEO U MPYOHU
30 MAHUNYLAYUSL.

KurouoBu 1ymu: criopazyMeHus 3a CIOJACIAHE Ha
pHCKa, IpUTEKATEN Ha pas3pelleHne 3a ynorpeoa,
LIeHO00pa3yBaHe, pUHAHCOBH MOKA3aTelH, 3APaBHU
pesynraru

Cropasymenusita 3a crogensae Ha pucka (CCP) ca Bce
M0-4eCTO YHOTpeOsiBaH METO][ 32 IMIOCTUTAHE Ha JOTOBOpE-
HOCTH MEX/y IUIATIIUTE W MPUTEXKATEINTE Ha pa3pelieHue
3a yrmorpeba (ITPY). Ot exna crpana CCP ca nocta mpumam-
JMBa CTPATETHUs 3a HAaBJIM3aHE Ha Ma3apa, mopaan GpaxTa, e
OCUTYpsIBaT NO-OBP3 IOCTBII, B HAKOM CIIydand Ha CPaBHU-
TEJIHO MO-BHCOKA LIEHA M YeCTO KaTO U3IpeBapBaT KOHKYPEH-
nuara. OT Apyra cTpaHa T€ MOTaT Jia JOBEAAT 10 MOBUIICHU
aJMMHHUCTPATHBHU Pa3XOJlH, JIa U3MOI3BAT IPOTUBOPCYHBH
JIAHHU OT pEaJIHUs JKUBOT U Hajarar HyXXJara OT HaJu4nue
Ha HaJIXKAHU NHPOPMAIIMOHHU TEXHOJIOTUH U KallalluTeT 3a
aHaJM3upaHe Ha naHHuTe. KoMnanunTe, KOUTO MOAXOXK AT
cmeno keM CCP, oOnkHOBeHO pa3dupar no6pe mobaBeHaTa
T0JI3a Ha CBOSI MMPOAYKT M MOTaT Ja s U3MEPAT C KOHKPET-
HU TT0KA3aTeIN - OOEKTHBHU, TOYHO JIePUHUPAHH, JIECHU 3a
BB3IPOU3BOICTBO ¥ TPYIHH 32 MAHUITYJIAIINS.

HEALTH POLICY AND PRACTICE

RISK SHARING AGREEMENTS -
OPPORTUNITIES
AND METHODS

Slaveyko Djambazov', Georgi Slavchev?,
Alexander Aleksiev®, Jivko Kolev*, Toni Vekov®
!Faculty of Public Health — Medical University Pleven;
2 HTA Ltd Sofia; 3 SAT Health, Sofia;

* Faculty of Pharmacy, Medical University-Varna
*Faculty of Pharmacy — Medical University Pleven

ABSTRACT

Risk Sharing Agreement (RSA) is an increasingly
used method of reaching agreement between payers
and marketing authorization holders (MAH). RSA
are generally confidential, making it difficult to
access scientific publications from which information
about their structure, details, and mechanisms could
be obtained. By introducing the RSA, payers aim to
provide patient access, but at a confidential and fair
price. RSA can be divided into financial based RSA and
performance based RSA. Each of the different types
of agreements has its advantages and disadvantages.
Companies, which bravely enter into RSAs, generally
deeply understand how their product delivers value
and can measure it with specific outcomes, which are
objective, clearly defined, reproducible and difficult to
manipulate.

Key words: Risk Sharing Agreement, marketing
authorization holders, pricing, financial based
RSA, performance based RSA

Risk Sharing Agreement (RSA) is an increasingly
used method of reaching agreement between payers
and marketing authorization holders (MAH). On one
hand RSAs are very attractive market access strategy,
as they provide faster access, in some cases relatively
higher priced, and moving ahead of competitors. On the
other hand, they could lead to increased administration
costs, use of contradictory real-life data, and impose
the need for reliable IT and data analysis capabilities.
Companies, which bravely enter into RSAs, generally
deeply understand how their product delivers value
and can measure it with specific outcomes, which are
objective, clearly defined, reproducible and difficult to
manipulate.

M W W 2018 ™ W W BULGARIAN JOURNAL OF PUBLIC HEALTHM M M Vol.10 M M No4 W W W = 15



3[PABHA NOJINTUKA U NPAKTUKA

CriopasyMeHHsITa 3a CIOJEJsIHE Ha pUCKa OOMKHOBEHO ca
KOH(H/ICHIIMATHH U 3aTOBA € 3aTPYAHEH JOCTBITBT JI0 Hayd-
HU MyOJIMKalKMK, OT KOUTO MOXKE Jla ce Yepny MWHPOpMaIHs
3a TAXHaTa CTPYKTYpa, IeTalau u Mexanusmu. B LlenTpanna
u Ustouna Epoma (UUE) mpenumeO, HO HE caMo, T ca H
CPEICTBO 3a TIOCTUTAaHEe Ha TU(EPEHITNPAHO IeHOOOpa3yBaHe
U TSAXHaTa KOHQUACHIINATHOCT 3aIIUTaBa (hapMaleBTHIHHUTE
KOMITAaHHH OT BBHITHOTO pedepeHTHO IeHooOpasyBane. Oc-
BeH audepennupano mnenoodpasysane CCP ca m MHOTO MM0-
BeYe OT TEXHHUKA 32 yIPaBICHNE HA HECUTYPHOCTTA - B CTpa-
Hute oT peruona Ha LIE Te ca u gBuraresn 3a crapTupaHeTo
Ha UHTETPUPAHU PETUCTPHU B CBHUIECTBYBAIIUTE CUCTEMH 3a
chOupane Ha nanHu. [Inaruure ca mo-01aronpusTHO HACTPO-
enu kbM CCP, kouTo He 100aBSIT aAIMUHUCTPATUBHU Pa3Xoau
3a TSIXHOTO YIpaBJICHHE W IPOCIEsIBaHe Ha pe3yiTara, a u
pa3uMTaT Ha MOHHUTOPHpAaHE Ha IPOLENYpPH, KOUTO BEeue ce
OCBIIECTBSBAT Ha TapreTHaTa momynamus (1).

Upes BwBekganeTo Ha CCP mimaTmuTe LENST OCHTYpsIBaHE
Ha JIOCTBII JI0 JICYCHHUE HA CBOMTE MALMEHTH, HO Ha KOH(]U-
JICHIIMAJIHO IOTOBOPEHA U CIIpaBeanBa 1eHa. [1o To3u HaunH
MJIaTIHUTE MOTaT J1a HeyTpalu3upaT pUcKa 110 OTHOIIEHHUE Ha:

1) pa3mukuTe MEKIY CPUKACHOCT U e(ESKTUBHOCT (TIOJI3UTE
OT MPOIYKTa, JEMOHCTPUPAHH B KJIMHUYHU MPOYYBAHHS
M TEe3H, KOUTO ce HAOIII01aBaT B PEaIHUS KHBOT);

2) TPOXBIKUTEIHOCTTA Ha JICYCHHE, C KOSTO MPOAYKTHT KaH-
nunarcTBa nmpen Komucusra rmo oneHka Ha 37paBHU TEXHO-
JIOTHH U KOSATO ChHIIO0 OOMKHOBEHO € M3BOJ OT JAHHHUTE OT
KIIMHUYHUTE POy YBaHUS;

3) cpemHaTa 703a, BBPXY KOSITO CTHIIBAT U3YUCICHUSTA Ha
pa3xozna Ha [IPVY;

4) pasmMepa Ha TapreTHarta MoIyIamusl.

Benukn m30poeHU PUCKOBE ca HENOCWIIHH Jia OBJaT MOCTH
caMoO OT eIHaTa CTPaHa M IUIATIIUTEC WMAaT JKCIaHWC Ja TH
cnopensat ¢ [IPY. Tpauncdepsr Ha prucka Moxe na Obae mox
¢dopmara Ha IMBIHO OOE3MIETCHHE OT €IHATa CTPaHa, KOSITO
Jla TIOeMe IsJ1aTa OTTOBOPHOCT 32 KOHKPETHHUS PHCK UITH ITBK
PHCKET 11a OBJIe pasnpeiesieH MPOoIopIHOHAIHO MEXTY CTpa-
HUTE. BE3MOXKHO € 1a ObJaT TOrOBOPEHHU U IPAroBE, 10 KOUTO
maTensT aa 3amiama 100% u Haj mpara, 10 onpenesieH Ta-
BaH Ha OOIIM Pa3XOAH, PUCKET JIa € CIOJACNIEH B PAMKHUTE Ha
JIOTOBOPEHU TIPOTIOPIIUH.

Baxxno e na ce pazbepe no6pe, ve CCP He ca necHH 3a TpaHc-
dep oT enHa IOPUCAUKINUS B ApPYyTra, OT €IHA TEPAaNEeBTUIHA
o0yacT B Apyra, KaKTO U MEX/Y OTICITHUTE MPOAYKTH. Tax-
HOTO KOHCTPYHPaHE UCTOPHUECKH € HOCHUIIO BUHATH MHOXE-
CTBO TPEeIN3BUKATEIICTBA ClIe]] cebe CH U € PEIHO Ja ce ajape-
CHpPAT BCUUKH PHCKOBE, KOUTO TO HOCH KaKTO 3a eHaTa, Taka
U 3a JpyraTa cTpaHa. BakHUTE BBIIPOCH, Ha KOHUTO € PEIHO
Jla CH OTTOBOPH €1Ha (papMaleBTHYHA KOMIIAHMSI, TIPEIn Jia
cTapTupa To3u npouec, ca (2,3)

1) 3amo nposiaBa nHTepec aa ckawuBa CCP u kakBu
ca MOTEHUHAJIHHUTE MOJ3U? - 1M0-0bpP3 M rapaHTHpaH
JOCTBI 10 peuMOypcarus, u3npeBapBaHe Ha KOHKYPEH-
nuiaTa NI YCTAHOBABAHC Ha Tpal\/'IHI/I MMapTHBOPCKH OTHO-
ICHUS C IIaTela;

2) Koako cme cHrypHH, 4Ye MOKeM [a TapaHTHpaMe
3ApaBHUTE MOJI3H, KOUTO MPeIoCTaBsl NMPOAYKTHT? -
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Risk sharing agreements are generally confidential,
making it difficult to access scientific publications
from which information about their structure, details,
and mechanisms could be obtained. Primarily, but not
only in Central and Eastern Europe (CEE), they are an
instrument for achieving differential pricing and their
confidentiality protects pharmaceutical companies
from external reference pricing. Besides differential
pricing, RSAs are much more than a way of managing
uncertainty - in the CEE countries they are also a
driver of setting integrated registries into existing
data collection systems. Payers tend to favour RSAs,
which add no administration costs for their managing
and tracking the outcomes, and rely on monitoring
procedures, which are already in place for the target
population. (1)

By introducing the RSA, payers aim to provide patient
access, but at a confidential and fair price. Payers can
thus mitigate the risk, in terms of:

1) the differences between efficacy and effectiveness
(product benefits demonstrated in clinical trials and
those observed in real life);

2) the duration of treatment with which the product
is applied to the Health Technology Assessment
regulatory body and which is also usually taken from
the clinical trials;

3) the dose at which costs are calculated

4) the size of the target population

All listed risks are too much for only one of the parties
and the payers are willing to share them with the
MAH. The risk transfer can take the form of complete
indemnification from one of the parties by assuming all
liability for the particular risk or the risk may be shared
pro rata in proportion between parties. It is also possible
to negotiate excess over a deductible, where liabilities
could be shared only after they exceed a “deductible”
amount or pro rata in an excess layer between a
deductible and a ceiling.

It is important to understand that RSAs are not easy
to transfer from one jurisdiction to another, from one
therapeutic area to another, as well as among products.
Their structuring has historically been challenging, and
they have to address all risks. The important questions,
which a pharmaceutical company should answer, before
launching this process are: (2,3)

1) Why are we interested in entering into an RSA
and what are the potential benefits? - faster and
guaranteed access to reimbursement, moving ahead
of competitors or building long-term partnerships
with the payer;

2) How confident are we in our ability to deliver
on the target outcomes? - do we understand the
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paszbupamMe JM JAOCTaThYHO J00pe JA00aBeHaTa MoJ3a Ha
HAIlKsl TPOAYKT, pas3mojiaraMe Ju ¢ HAJEKJHU U3MEPH-
TEJIHM Ha 3J[PaBHUTE TOJI3U, KOUTO Jla ca OOEKTUBHH, TOY-
HO JleUHUPAHH, JIECHU 33 BH3MPOU3BOJCTBO U TPYIHH 32
MaHHUTYJIAIHSL.

3) Pa3snosiarame JiM ¢ KOHKPEeTHHTE YMEHHSI M CHOCO0-
HOCTH, 32 J1a CKJIIOYUM, BbBe/JleM B IPAKTUKATAa U a/I-
MHHHCTPHpaMe YCHelIHO MOAOOHH cropa3ymeHusi? -
MIPErOBOPHTE Ca JIBJITH 1 TIOTEHIIHAIHO MOTaT /i JI0BEAAT
JIO MHOXKECTBO Pa3X0/iH, Bb3MOXXHOCTHTE 33 aHAJIH3HPaHe
Ha JJAHHM OT PEATHHSI )KUBOT HE Ca B €{HAKBA CTEICH Ha-
JISKITHY 38 BCUYKH AMATHO3M W MAIIMEHTCKH TIOYJIAIHH,
KanalnuTeThT 332 aHAM3UpaHe Ha JaHHHU € pa3jidycH 3a
pa3IMYHUATE KOMIAHUYM W BBHIIHU JOCTaBYMIHM Ha Ta3n
ycIIyra ca 4ecTo MPEANOYUTAHUS MOAXO.

CBuUJIETEIIM CME Ha CTHITKHU B IOCOKA CKJIFOUBAHE HA BCE TIO-TO-
ssim Opoii CCP u e mobpe mpeau Aa ce mperoBapsi ¢ IaTIUTe
Jla ce mojadepe Hal-BIpHATA CTPATETUS U HAN-TIOAXOISIIUAT
Buja CCP. Bunaru uma cuieHapuii, KOWTO J1a yIOBJIETBOPSIBA
u [1PVY, u mnarena, HO KO TOYHO Iie Ob/Ic H30paH 3aBUCH OT
TOBa KaKBa € [IEJITa IPU BCEKH OTHCICH CIIyYaid - Taiu [e-
Ta € J1a e MMOCTUTHAT MO-I00pH Pe3yaTaTH 10 OTHOIICHUE Ha
pasxomHaTa €(PEeKTHBHOCT, JaJI C€ IIeTH ONTUMHU3AlUsS Ha
OI0KETHOTO BB3ACUCTBHE WUJTH ITHK H JIBETE.

Bunosete ciopazyMeHus 3a CIoesIHE Ha PUCKa ca Ipe/CcTa-
BeHH Ha ¢ur. 1.

@ue. 1. Budose criopa3ymeHus 3a criooefisiHe Ha pucka

HEALTH POLICY AND PRACTICE

added value of our product well, do we have reliable
measures, which are objective, clearly defined,
reproducible, and difficult to manipulate.

3) Do we have the right capabilities in place to
successfullyimplement these types ofagreements?
- lengthy negotiations and potentially costly
administration, ability to efficiently and effectively
capture real-world evidence for diagnoses and
patient populations, the IT capacity and capabilities
of data analytics is different in different companies
and third party vendors of data analytics is often the
preferred approach.

We are witnessing steps towards a growing number of
RSAs and it is good to negotiate with the payers and
choose the best strategy and the most appropriate type
of RSA. There is always a scenario which satisfies both
the MAH and the payer, but the one that will be selected,
depends on what is the purpose - whether the goal is
to achieve better results in terms of cost-effectiveness,
budget impact control or both.

The types of risk sharing agreements are presented in
fig. 1

Fig. 1. Types of risk sharing agreements
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Haii-o6mo CCP MoraTt 1a ObaaT pa3aesieHu Ha TAaKUBa, KOUTO
ce OCHOBaBaT Ha (PMHAHCOBH MOKA3aTEIM U TAKUBA, KOUTO CE
OCHOBABaT Ha IMOKA3aTeJIM 3a U3MEPBAHE Ha 3[IPABHUTE PE3YJi-
TaTH Ha POIYyKTa (4).
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In general, the RSA can be divided into financial based
RSA and performance based RSA. (4)
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CCP c namepBaHe Ha oMHaHCOBM NnokKasaTesnu

Ilenta Ha TO3M BHUJ CMOpPa3yMCHHUS 3a CIIOJCNISIHE Ha PUCKa
¢ MO-JIECHOTO ¥ TPEIBUINMO yMpaBieHHe Ha Oromkera. Ja-
HHHTE, KOUTO 3aJIsIraT B OCHOBATA Ha CIIOPA3yMEHUETO, MOTAT
Jia O'bJIaT KAKTO HA HUBO MAI[HEHT, TAKa U Ha HUBO MOMYJIaIusl.

Ha nueo nayuenm:.

1) Patient Utilization Cap - orpann4aBa Opost 1031 Ha HUBO
MaryenT, Haja koito [1PY 3ammnama neuyeHueTo;

2) Price Cap - orpannyaBa pa3xoia Ha HHBO NAllMEHT, Ha-
npumMep no3a 3a nanuentu g0 100 kr, Hax xosto TPV 3a-
TUTaIa JICYUCHNETO Ha KOHKPETHUS MAIHeHT;

3) Manufacturer funded diagnostics - korato cnenuduunaTa
JIMarHOCTHKA, KOSITO ChII'BTCTBA JIEUEHUETO HA KOHKPEH-
TUTE NAIUEHTH, € 3a cMeTKa Ha [PV

4) Manufacturer funded initial treatment - KoraTo Ha4aJIHOTO
JedeHue e 3a cMetka Ha [1PY.

CCP Ha HMBO TAIMEHT BOASAT 10 OAOOPEH JOCTBII J0 Jieue-
HUC, IPCABUANMU Pa3XoAW Ha HUBO MAalUCHT U HE OKa3BaT
BJIMSIHME BBPXY BBHIIHOTO pedepeHTHO IeHooOpa3yBaHe. B
CBIIIOTO BPEME TC HOCAT ChC ceOe CH MOBHIIICHA aJIMUHHUCTPA-
THBHA TEKECT, M3UCKBAT BpeMe 3a 00pabOTKa Ha JAaHHUTE,
HaJIn4YKe Ha HH(GOPMAIIMOHHHU CHCTEMHU, KOUTO JIa TI0O3BOJISIBAT
TSAXHOTO BBBEKJIAHE.

Ha nueo nonynayus:

1) Market share - nmpegocraBsiHe Ha JONBJIHUTEIHN PabOTH
IpU NpEBHUIIABaHE HA MPEABAPUTENHO AeDUHHMPAH Ma3a-
PEH 11515

2) Price-volume - orparmueHme Ha OOIIHS pa3Mep pa3XoIu 3a
JaJieH IPOAYKT, Ype3 Copa3yMeHne 3a KOHKPETeH 00eM;

3) Portfolio deal - koraro cropazyMeHHETO 0OXBAIlA ISJIOTO
noptdonuo Ha [TPY, koeTo ce peuMOypcupa oT TIarena.

CCP Ha momymnamuoHHO HUBO BOIAT 10 IPEABHANMOCT Ha
OIO/KETHHS Pa3xof, JOCTHI A0 JICUCHHE U pa3IINpsBaHe Ha
nopT}OIMOTO OT HATTUYHU BUIO0BE JICYCHUsI, KAKTO U JIO0 Or'pa-
HUYEHAa aJIMUHUCTPATUBHA TEXKECT 3a TAXHOTO yIpaBIEHUE.
HenocratsiuTte ca, ye TUICBa Bpb3Ka MEX Y IIeHOOOpa3yBa-
HETO M peuMOypcanusiTa U KIMHUYHUS CMUCHI OT BbBEXKAa-
HE Ha KOHKpeTHaTa TexHoyiorus. OCBeH TOBa ce Hajarat (u-
HAHCOBH OTPAaHUYECHUS BbPXY JICUEHUETO Ha MALIUEHTUTE U HE
KacasT TAKUBa, KOUTO Y9YaCTBAT B KIMHUYHU U3MUTBAHUS (5).

CCP c namepBaHe Ha nokasarenu
3a 34paBHUTe pe3ynTaTy Ha npoaykTa

Tesn CCP BkiIIOYBAT M3MEpPBAaHE HA PE3YyJTAaTH OT pPeaHUs
KUBOT UJIM TaKWBAa, KOUTO MPOAYKTHT JEMOHCTPHPA 110 BpEC-
M€ Ha CTIMJAEMHUOJIOTMYHO ITPOYYBAHE.

CCP c namepBaHe Ha nokasartenw
3a 34paBHMU pe3ynTaTu OT peanHus XXUBoT

Lenta Ha TO3W BUA CIIOpa3yMEHHS € Ja OOBBPIKAT peuMOyp-
calusTa Ha MPOAYKTA C KOHKPETHH TOKA3aTeNu 3a 3paBHH
pe3yNTaTH, KOUTO TOU MPETOCTAaBSI, H3MEPEHHU B PEATHHUSI KHU-
BOT - real-world data (RWD) (6,7).
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Finance Based RSA

The purpose of this type of risk sharing agreements is
easier and more predictable budget management. The
data, used for the agreement, can be at patient or at
population level.

Patient level:

1) Patient Utilization Cap - Limits the number of doses
per patient, at patient level, over which the MAH pays
the treatment;

2) Price Cap - limits the costs at patient level, for example
the payor pays the dose for patients up to 100 kg, over
which the MAH pays the treatment of the patient;

3) Manufacturer funded diagnostics - when the specific
diagnostics, which accompany the treatment of the
patients, is at the expense of the MAH;

4) Manufacturer funded initial treatment - when the
initial treatment is at the expense of the MAH.

RSAs at patient level lead to improved access to
treatment, predictable cost at patient level and does not
affect external reference pricing. At the same time, they
lead to increased administrative burden, require time for
data processing and availability of information systems,
which allow their introduction.

At population level:

1) Market share - provides additional rebates if the pre-
determined market share is exceeded;

2) Price-volume - a limitation of the total cost of a
product, through a specific volume agreement;

3) Portfolio deal - when the agreement covers the entire
portfolio of the MAH, which is reimbursed by the

payer.

Population-level RSAs provide predictability of budget
expenditure, access to treatment, and widening the
portfolio of available treatments, as well as limited
administrative burden for their management. The major
drawbacks are lack of connection between pricing and
reimbursement and the clinical meaning of introducing
the specific technology. In addition, financial constraints
on patient treatment are imposed and do not concern
those who participate in clinical trials(5).

RSA with performance measurement

These RSAs involve measurement of real-life outcomes
or during an epidemiological study: with or in research.

RSA with measurement of real-life
outcomes

The purpose of this type of agreement is to link the
reimbursement of the product to the real-world data
(RWD). (6,7)
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1) Outcomes-guarantee - miaTen’bT HE 3arUialla JEYECHUETO
npu jurca Ha edekr, T.e. [IPY rapantupa 100% edekra
OT JIe4YeHHeTo (Hampumep jedeHue Ha xenatut C);

2) Patient level - 3a Bcekr KOHKpETEH MAIIMCHT, 32 KOWTO MMa
JTAaHHU, Y€ JICYSHUETO He e AoBeno 1o edekr, [IPY 3amma-
IIa JJEYCHUETO HAa KOHKPETHHUS MaIeHT (Hanpumep, [IPY
3arama o0paTHO JICYEHUETO 3a OCTEONOPO3a, PH MalH-
€HT ¢ pakTypa Ha Ta300eIpeHa CTaBa);

3) Population level - B TO3u B criOpa3yMeHHUsl PUCKBT Ce
W3YHCIISIBA C CMUAEMHOJIOTMYHU JaHHU, HalpuMmep 3a
CMBPTHOCT IIPH KOHKPETHA JINAarH03a;

4) Conditional treatment initiation - xorato pemmOypcaIu-
sTa 00XBallla caMo ONpeJielieHa NallMeHTCKa MOMYJIaus
OT TapreTHaTa NOMyJalus - HallpUuMep, BECOKOPHUCKOBUTE
MAIMEHTH U U3KITI0YBA Te3H ChC CPEJICH M HUCHK PHCK;

5) Conditional treatment continuation - peuMOypcarusita
IIPOJIBJIKABA CaMo 3a T€3H MAIUEHTH, KOUTO ca IIOCTUT'HA-
JI1 KOHKPETEeH MEXIMHEH pe3yJITar.

CCP ¢ u3mepBaHe Ha TOKA3aTeNH 3a 3/paBHHU Pe3yJaTaTH OT
pcalHusAa JXUBOT OCUTYPABAT AOCTHBII 0 JICYCHUE, KIMHUYHO
o0ocHOBaHa penMOypcalus, HaJINUUe Ha aJTEPHATHRH 32 Jie-
YCHUEC, HO OT ApyTra U3UCKBAT I10-CJIOKHO aIMUHUCTPHUPAHE,
MOHSIKOT'a HACTPOMBaHe Ha MH(POPMAI[HOHHUTE CUCTEMH, BPe-
Me 3a 00paboTKa Ha JTaHHHU.

BwBekaHeTO Ha TO3W BHJI CIIOPA3yMEHUS 32 CIIOMCIISTHE Ha
pHUCKa € YCIEUTHO, KOraTo € JA00pe MPHUeTO OT KIMHUYHUTE
JIeKapH, HO U OT miaTtena. OT TONsIMO 3HAYCHHE € HaJTHMIHe-
TO Ha 3HAYNMHU KJIMHUYHU PE3yJITaTH, KOUTO MOraT fa ObaaT
M3MEPEHHU 32 CPaBHUTEITHO KPATKO BpEeMe U HE Ha TOCIEIHO
MSCTO J1a ce mpeneuHupa 100pe HANHIUETO U JOCTBITET JI0
M3TOYHUIN Ha WH(GOPMAIIHS, KAKTO U BBBIMYAHETO Ha TPETa
cTpaHa mpu 00pabdoTKaTa Ha JAHHUTE.

CCP c nsmepBaHe Ha noKasaTesnu 3a 34paBHU
pe3ynTaTtu no BpemMe Ha eNnuAeMUOSIONMYHO
npoyysaHe

LlenTa Ha TO3W BUJ CIIOPa3yMEHHS € Jla TApAHTHPAT PEUM-
Oypcarusi, caMo KOraTto NpoAYKTHT € B KIMHUYHO TPOyYBa-
HE MJIH 110 BPEMe Ha JICYUCHUETO Ce MPOBEKAa 00CePBAIIMOH-
HO MpoyuBaHe, HarpuMep - only with or in research.

Bcexu enmH oT PA3JIUYIHUTC BHUAOBC CHOpPA3yMCHUSA HMaA
CBOUTC MMPEANMCTBA U HCAOCTATHIIU. I/I360p”bT € BBIIPOC HA
YIPaBJCHCKO pEHICHUC U CbBCTHT HA HAIIUS KOJICKTUB € a
6'1;,[[6 HallpaBC€H BHUMATCIIHO U CaMO CJICI KaTO €a pa3ricaa-
HU BCUYKHU BB3MOXHHU CLHCHAPUU U 6’L,HC I/136paH Haﬁ-HOI[—
XOAAIUAT BUA CIIOPAa3yMCHHC 34 CIIOACIAHC HAa pHCKaA 34
KOHKPCTHUSA MPOAYKT, HHAUWKAIWA, TapréTHa NOIyJalusd,
HaJIM4YKUC UJIKW JIUIICa HAa JJaHHH.

HEALTH POLICY AND PRACTICE

1) Outcomes-guarantee - the payer does not pay
the treatment in the absence of effect; The MAH
guarantees 100% treatment effect (for example, HCV
treatment)

2) Patient level - MAH pays treatment for each patient
when there is evidence that treatment has not
produced an effect (for example, MAH pays back the
osteoporosis treatment of a patient with a hip fracture)

3) Population level - in this type of agreement, the risk is
calculated based on epidemiologic data, for example
specific mortality data;

4) Conditional treatment initiation - when reimbursement
covers only a certain patient subpopulation from the
target population - for example, high-risk patients and
excludes those with moderate and low risk

5) Conditional treatment continuation - reimbursement
continues only for those patients who have achieved a
specific surrogate end-point.

RSAs with measurement of real-life outcomes provide
access to treatment, clinically justified reimbursement,
availability of treatment alternatives, but require more
complicated administration, sometimes adjustment of
the information systems and data processing time.

The introduction of this type of risk sharing agreements
is successful when it is well accepted and endorsed by
both the clinicians and the payer. Of great importance is
the presence of clinically sound health outcomes feasible
for the assessment upon relatively short period of time
and, last but not least, the re-defining of availability and
access to data as well as the third party engagement in
the data analysis.

RSA with measurement of health outcomes
during an epidemiological study

The purpose of this type of agreement is to ensure
reimbursement only when the product is in a clinical
trial or an observational study is conducted during the
treatment, for example - only with or in research.

Each of the different types of agreements has its
advantages and disadvantages. The choice is a
management decision and our advice is the choice to
be done carefully and only after all possible scenarios
have been considered and the most appropriate type
of risk-sharing agreement for the particular product,
indication, target population, presence or absence of
data is selected.
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KAYECTBO HA MEOULUMWHCKUTE
YCNYIv B AKYLLEPO-
MMHEKOJTIOrMYHATA MNMPAKTUKA
B BBJIFTAPUA — OAHHU OT
U3BBPLUEHU NMPOBEPKU OT
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PE3IOME

Hacmosiwomo npoyusane uzciedsa u anaiuzupa nyonuuHama
unpopmayust OMHOCHO u3gvbPULeHU nposepKu om Msnvinumen-
na acenyus “Meouyuncrxu ooum” (MAMO) na neuebnu 3aede-
HUSL 6 CIPAHAMA — CReYUATUUPAHU AKVULEPO-CUHEKOIOSUYHU
O6OMHUYU U OMOeNeHUsL 8 MHOZONPODUIHU OOTHUYU, CEbP3AHU
¢ Oetinocmu no axyuepcmeo u eunexonoaus (A1), onkoeunexo-
JI02Usl, HEOHAMOIO2USL U PENPOOYKMUBHA MEOUYUHA, 3a NEPUOO
om mpu 2odunu (2014 - 2016 2.), ¢ yen da ycmarou ocHosHume
APUYUHU, HATA2AWU NPOSEPKUME, HAIUYUENO, YeCTOmama u
ApUYUHUME 3a HACIMbAULO0 HeOIA2ONPUSIMHO CbOUumue, 63 0c-
Ho8a Ha excnepmuama oyerxa Ha HAMO.

Mamepuanu u memoou: Anarusupanu ca 210 sanosedu 3a
uszevpuleare na nposepka, 264 nposepru, 125 neuebnu 3ase-
OeHusi.

Pezynmamu: Hao nonrosunama om nocmvnuaume 8 MAMO
NayuenmcKu Hcaiou 1 CbOmeemHo yYCmaHoseHume Hapyuie-
HUsl Kacasm akyutepckume epudicu. Ilpoyenmvm na oonyc-
Hamume MeOUYUHCKU ePeUKU 8 SUHEKONOSUYHAMA NPAKMU-
Ka e Cmamucmuyecku 3Ha4umo No-MaibK NpU NPOBeOeHO
Jleyenue Ul Xupypeuyna unmepsenyus ¢ ‘uzoop na exun’,
3a pasiuka om aKywepckama npaKkmukd, KbOemo cmamuc-
MUYecKu 3HAYUMA PAsiuKka He ce YCmaHoesed. B nad eoua
mpema om ussvpuienume om UAMO nposepxu ce ycmanogsi-
64 HAIUYUE HA MEOUYUHCKA 2PeuKd, Kamo 6 Hao 08e mpemiu
om mesu CIyuau ce yCmaHoBsa8a MeOUYyUHCKa epeuKd, 00se-
aa 00 neka, medcka ygpeoa unu cmvpm. Haruyuemo na me-
OUYUHCKA 2peuKd 8 aKyuepo-2uHeKoI02UYHaAma npaxkmuKd
e pesynmam OCHO8HO Ha: 1) Hedocmamvuna adexeamHocm
Ha npednpuemume Om CMPAHA HA MEOUYUHCKUSL NePCOHA
delicmeusi; 2) Hedocmamuvuern 00em MeOUYUHCKU OeUCmBUsL;
3) ce0espemennocm Ha U3BLPUIBAHEMO HA HEOOX0OUMA Ma-
Hunynayus u 4) napyuena KOMyHuKayus U KOOpouHayus Ha
Odelicmeusima 6 X00da Ha OUA2HOCMUYHO-Te4eOHUsl npoyec.

3axatouenue: Ilpoyusanemo ouepmaea Heo6X00UMOCMMA
om 6vOoewu Oelicmeus 8 NOCOKA: U32PaXHcOaHe Ha cucmemd
3a omyumare Ha OONYCHAMUMeE MeOUYUHCKU epewKy, ynpa-
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SUMMARY

This study researches and analyzes the public
information regarding inspections made by Executive
Agency “Medical Audit” /EAMA/ of medical institutions
in the country - specialized obstetrics and gynaecology
hospitals and wards in multidisciplinary hospitals,
related to Obstetrics and Gynaecology activities (OG),
oncogynaecology, neonatology and reproductive
medicine for a period of three years (2014 - 2016) with
the purpose to determine the main reasons requiring
the inspections, the presence, frequency and reasons
for an unpleasant event occuring based on the expert
assessment of EAMA.

Materials and methods: 210 orders for performing an
inspection, 264 inspections, 125 medical institutions are
inspected.

Results: More than half of the patient complaints received
in EAMA and respectively the violations established are
associated with the obstetric care. The percentage of the
medical errors made in the gynaecological practice is
statistically significantly smaller in case of treatment
or surgical intervention conducted with a “choice of
team”, unlike the obstetrics practice where statistically
significant difference is not established. In over one
third of the inspections made by EAMA, a medical error
is present, leading to a mild, severe damage or death.
The presence of a medical error in the obstetrics and
gynaecology practice is a result mostly of: 1) insufficient
adequacy of the actions taken by the medical staff; 2)
insufficient volume of medical actions; 3) timeliness of
performing a necessary manipulation and 4) impaired
communication and coordination of the actions during
the diagnostic-therapeutic process.

Conclusion: The study outlines the necessity of future
actions in direction of: building a system for reporting
medical errors made; management of the risk as a process
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3[PABHA NOJINTUKA U NPAKTUKA

6JleHUe Ha pucka, Kkamo npoyec Ha quHmugbuuupaHe, OYEeH-
Ka, anaius u ynpaejieHue Ha 6CU4YKU nomeHyuajiHu pucKkoee,
npeseryusl Ha nponyckume u He6fla20n0ﬂylthma 6 aKyuie-
PO-2UHEKOoIocUYHama npaKkmuKkda.

KutrouoBH AyMu: aKyIiepcTBO U THHEKOJIOTUS, Me-
TUIAHCKH OJTUT, TPOBEPKH, MEIUIINHCKH CTAaHIAPT,
JKaJIou, HApYIICHUS, MEIUIINHCKA TPEIIKH, Ka4eCTBO,
CBOCBPEMEHHOCT U aJICKBATHOCT Ha METUIINHCKATA
ITOMOIII.

BBbBEOEHUE

CrneumanHoctra “AKyIHIEpCTBO U TMHEKOJIOTHUS” € €IHa OT
Hai-IINPOKOOOXBATHUTE M KOMIUIEKCHH MEIUIIMHCKH CIIe-
[UAJHOCTH, C JABJITA TPAJULMS HA JIUAEPCTBO B ICHHOCTHUTE
MO OIICHSIBAaHE HAa KAueCTBOTO, CBBP3AaHU C IOBMIIABAHE Ha
Oe3omacHOCTTa Ha marueHture. Haii-o0mo 151 ce meduHupa
KaTO ChBKYITHOCT OT KOMIIETEHLIMU U YMEHHs 32 U3BBPILBa-
HE Ha AeHHOCTH MO yKpenBaHe, 3ala3BaHe U Bb3CTAHOBSIBaHE
Ha TMHEKOJOIMYHOTO M PENPOAYKTUBHOTO 3/1paBe HA JKEHU-
T€, OCUT'ypsIBAaHE BB3MOXKHOCTHU 32 HACTBHIIBAHE U MU3HOCBAHE
Ha HOpMaJiHa OPEeMEHHOCT, 32 paXkJ1laHe Ha JKU3HECIIOCOOHU U
3[paBH JIella U I'bPBY I'PYKM 32 TSX, PAHHO OTKPUBAHE U CBO-
€BPEMCHHO JIeUCHNE Ha THHEKOJIOTHYHUTE 3a00JI1BaHus, KaK-
TO W Ha CHCTOSIHMSI, 3aCTpPAIIaBaIlN XHBOTAa U HOPMATHOTO
pa3BUTHE Ha OpeMEHHATa U HOBOPOJECHOTO, Ype3 Ka4eCTBEHA,
e(eKTHBHA N NKOHOMHYECKH M3TrOHA JIeueOHO-THarHOCTHY-
Ha, MTpO(IIAKTUIHA, METOJUYHA, CKCIIEPTHA, HAy4HA U TIpe-
nofaBaresncka aeiHocT (1).

W3BbpIIBaHETO Ha MPOBEPKA MJIM KOHTPOIBT HAa KAY€CTBOTO
Ha JICHHOCTHTE, OCBHIIECTBSIBAHN OT MEIUIIUHCKH MpoechH,
CBBP3aHM CHC 3/IpaBEONAa3BAHETO, Ca M3BECTHH KaTO MeENH-
IUHCKH ofuT. B bbarapus tazn QyHKIUS ce U3IMBIHSIBA OT
KOMIICTEHTEH OpraH B CHCTEMara Ha 3[paBeolla3BaHETO —
WzmeaauTenHa areHnus “MequImHCKH OquT’ — CTPYKTYpa,
MoAYMHEHa HAa MUHHCTEPCTBO Ha 37pPaBeomna3BaHeTo (2).

LenTa Ha HACTOSIIOTO NPOYYBaHe € 1A U3cJIeBa U aHAJIM-
3upa ny0au4yHaTa uHGOPMAIUsl OTHOCHO U3BbLPLIEHH MPO-
Bepkn oT MAMO Ha yteueOHM 3aBeJIcHUS B CTpaHaTa — CIie-
nuanmsupadud Al GONHHUIN ¥ OTAENCHUS B MHOTOIPO(MITHH
OONHHIINH, CBBP3aHU C IeHHOCTH MO0 Al, OHKOTHHEKOJIOTHs,
HEOHATOJIOTHS U PEMIPONYKTHBHA METUITIHA, 32 TIEPHO]] OT TPH
roauad (2014 - 2016 1.); 1a yCTaHOBH OCHOBHUTE IIPUIHHH, Ha-
Jaramny MPOBEPKHUTE, KAKTO M HAJIHMYUETO, YeCTOTaTa U TpH-
YUHUTE 332 HACTBIINIO HEOMArONpUATHO CHOMTHE (MEIUIINH-
CKa TpelIKa Ui HapylIeHre Ha N3UCKBAHMATA HA ChOTBETHUS
CTaHJapT), Bb3 OCHOBA Ha ekcriepTHara orernka Ha MAMO.

MATEPUAINTIN U METOOU

MatepraxpT Ha MpPOYyYBAaHETO OOXBAlla BCHYKH JOCTBIHH
JIOKYMEHTH 110 TIpoBepku oT MAMO Ha redeOHM 3aBeICHUS
B CTpaHaTa B KIMHUKHUTE/OTHeNeHUsATa 10 AL, OHKOIHHEKO-
JIOTHS, HEOHATOJOTHSI M acUCTUpaHa pemnponykuus (AP) 3a
neproga 2014-2016 . Ananusupanu ca 210 3amoBenu 3a u3-
BBpILIBaHEe Ha MpoBepka, 264 mpoBepku, 125 neuebHu 3aBe-
nenus (3).
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of identifying, assessment, analysis and management of
all the potential risks, prevention from the omissions and

failures in the obstetrics and gynaecology practice.

Keywords: Obstetrics and Gynaecology, medical
audit, inspections, medical standard, complaints,
violations, medical errors, quality, timeliness and
adequacy of the medical assistance

INTRODUCTION

The Obstetrics and Gynaecology specialty is one of
the most wide range and complex medical specialties,
with long tradition in leadership the activities of
quality assessment, associated with increasing the
safety of the patients. In general, it is defined as an
aggregation of competencies and skills for performing
activities of strengthening, keeping and recovering of
the gynaecological and reproductive health of women,
providing chances for occurence and having a normal
pregnancy, for the delivery of viable and healthy children
and the first care for them, early detection and timely
treatment of the gynaecological diseases, as well as
conditions threatening the life and normal development
of the pregnant woman and the newborn, through quality,
effective and economically advantageous therapeutic and
diagnostic, preventive, methodical, expert, scientific and
teaching activity (1).

Performing an inspection or the quality control of the
activities, performed by medical professions, related to
health care are known as medical audit. In Bulgaria, this
function is performed by a competent authority in the
healthcare system - Executive Agency ‘“Medical Audit”
- a structure subordinated to the Ministry of Health (2).

The purpose of the this study is to research and
analyze the public information regarding inspections
made by EAMA of medical institutions in the country -
specialized OG hospitals and wards in multidisciplinary
hospitals, related to OG, onco gynaecology, neonatology
and reproductive medicine for a period of three years
(2014 - 2016) to establish the main reasons requiring
the inspections, as well as the presence, frequency and
reasons for an unpleasant event occuring (medical error
or violation of the requirements of the relevant standard)
based on the expert assessment of EAMA.

MATERIALS AND METHODS

The material of the study includes all the accessible
documents from inspections of EAMA of medical
institutions in the country in the OG, onco gynaecology,
neonatology and assisted reproduction (AR) clinics/wards
for the period 2014-2016. 210 orders for performing an
inspection, 264 inspections, 125 medical institutions (3)
are inspected.
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IIpunoxkeHa e MeTON0/IOTUSITA HA MEJAMUUHCKHMS OJUT,
IIPHU KOETO OLIEHKAaTa Ha KaueCTBOTO € ITbJIHA - H3MEPBAT Ce
KpUTEPUU Ha BCUUKH €JIEMEHTH Ha KayecTBOTO U ce 00XBa-
iaT J0CTaThueH Opoit o0ciyxBaHu naiueHTH. OCHOBHHUTE
€Tamu MpH OCHIIECTBSIBAHE HA MEAMIIMHCKHU oauT ca: 1) U3-
Oop Ha TeMa U onpezensHe Ha Lei; 2) 1300p Ha nmoka3arenn
u cranaaprty; 3) M36op Ha MeTox 3a chOupaHe Ha j1aHHU; 4)
CnOupane Ha nanHu; 5) Ananu3 Ha gaHHu; 6) [Ipenopbku
3a peifHoCcTH, mojoOpsBamy npaktukara; 7) IlpocnensBane
1 TIOBTOpHA IpoBepKa (HoB oauT) (3, 4, 5).

OOxBaT Ha MpoBepKaTa W H3MOJ3BAHU HHAMKATOpH: 1)
[IpuunHa U CHITHOCT Ha NpoBepkara; 2) Hannuue unu He Ha
HeOIaronpusITHO ChOMTHE (MEIUIIMHCKA TPEIlKa WIH Hapy-
IIeHUE Ha M3MCKBAHMSATA HAa CHOTBETHUS CTAHAAPT, U303~
BaHa e KijacuukanusaTa Ha HapymeHusTa Ha MAMO); 3)
Hanuuwne Ha rokaszarencTsa 3a HOTBBbPK/IaBaHE HA HACTBITH-
nuTe HeOmaronpusaTHU chOuTHS; 4) HampaBenu musBonwm; 5)
Knacudunupane Ha HapyIIeHUATA.

Nundopmanus, HanuyHa B M3JaJAeHUTe 3amoBean: Bun
npoBepka — (o xaynba, MEIUIIMHCKHA CTaHIApT, CMECCHA),
neyeOHO 3aBesieHUe — (OomHUNIA (BUT), KIMHUKA/OT/ICICHHE),
HUBO Ha KOMIIETEHTHOCT, H300p Ha EKHII/IeKap, MallHeHT-Xa-
paKkTepuCTUKa

H3tounnuurte Ha nHpopmanus: 1) JlokyMeHTH — AOrOBO-
PH, MEIMIIUHCKH JIOCHETa ¥ KapTOHU, (OPMYJISIPH C 000 U
CHELMaTHO INpeJHa3HaYeHNe, OTYETH 3a JIEHHOCTTa Ha W3-
II'BJIHATENIMTE HAa MEAMIMHCKA TIOMOI U Jp; 2) duzndecku
HOCUTENN Ha MH(OpMauMs — 3a AMPEKTHO OOcieqBaHEe Ha
JneHOCTUTE (TpaduIld, CXeMH, KapTH, CHUMKH, JAFCKOBE); 3)
Jloka3aTeJICTBEHN U3TOUYHUIN — YCTHH U MMUCMEHH CTaHOBHU-
II1a B OTTOBOP HA JONUTBAHUS, HHTEPBIOTA, aHKETH (6).

Pa3pa6oren uncTpymMeHTapuyMm 3a obpaboTka Ha MHOP-
MalusTa, ycTaHoBeHa 1pH nposepkute Ha MAMO: Tabnuua,
CBJIbpIKAIIA OIMCAHUTE T10-TOPE OTJCIHU IPYIH JaHHH.

3a 00paboTKa HA TaHHUTE ca U3MOJI3BAHN MaTEMaTUKO-CTa-
TUCTHUYECKU METOAW — aJITCPHATHBCH W BAapUAallMOHCH aHa-
nu3, BKIroueHu B mporpamara SPSS 20. JlomeaHuTENHO ca
M3I0JI3BAaHU METO/IMTE HA aHAIIN3 M EKCIIEPTHA OICHKA.

PE3YJITATU U OBCBXAAHE

IIpoy4uBaHeTo € KOMIJIEKCHO ETKOMIOHEHTHO. KOHKpeTHU-
Te 3aJa4M, 00EKTHT, CANHUIIUTE U MPU3HALUTE HA HaOMII0e-
HHETO CHOTBETCTBAT Ha crierudpukara Ha paspadorkara. OT-
JICTHUTE KOMIIOHEHTH Ce OTHACAT 3a:

e Buj npoBepka U pas3npeieieHne Ha Hapy LIEHUsITa;

e PasnpenencHue Ha HapyIIEHUATA CIIOPE]] BUA Ha JieueO-
HUTE 3aBE/ICHMUS;

e PasnpeneneHue Ha HApyIICHUTA CIOPE] HUBOTO HAa KOM-
METEHTHOCT Ha JICUCOHUTE 3aBC/ICHUS;

e Bpn3ka Mex 1y N300pa Ha EKUII/JICKap U HAPYHICHHUTA 10
TIOZICTICLINATHOCTH 1 110 BUJ IIPOBEPKa;

e PasnpejeneHre Ha HEOHATAJIHATA CMBPTHOCT 110 MOKa3a-
Tenu (J1eueOHO 3aBeieHne, COOCTBEHOCT, M300p Ha €KHII).

HEALTH POLICY AND PRACTICE

The methodology of the medical audit was applied
whereby the quality assessment is full - criteria are
measured of all the elements of the quality and a big
enough number of the serviced patients is included. The
main stages in performing a medical audit are: 1) Choice
of topic and purpose determining; 2) Choice of indicators
and standards; 3) Choice of method for data collection; 4)
Data collection; 5) Data analysis; 6) Recommendations
for activities improving the practice; 7) Following and
second inspection (new audit) (3, 4, 5).

Range of the inspection and indicators used: 1)
Reason and nature of the inspection; 2) Presence or
not of unpleasant event (medical error or violation of
the requirements of the relevant standard, the EAMA’s
classification of violations is used); 3) Presence of
proofs confirming the unpleasant events occuring; 4)
Conclusions made; 5) Violations classification.

Information available in the orders issued: Type
of inspection - (due to complaint, medical standard,
mixed), medical institution - (hospital (type), clinic/
ward), competency level, choice of team/doctor, patient-
characteristic

Sources of information: 1) Documents - contracts,
medical files and records, forms with general and
special purpose, report for the activity of the health
care providers, etc.; 2) Physical data media - for direct
research of the activities (schedules, schemes, maps,
pictures, discs); 3) Sources of proof - verbal and written
statements in response of queries, interviews, polls (6).

Developed toolkit for processing information,
established during the EAMA inspections: a table
consisting of the separate data groups listed above.

For data processing mathematical-statistical methods
are used - alternative and variational analysis included
in the program SPSS 20. Additionally, the methods of
analysis and expert assessment are used.

RESULTS AND DISCUSSION

The study is complex five-component. The specific
tasks, subject, units and indications of the monitoring are
corresponding to the specifics of the development. The
separate components are concerning:

e Type of inspection and distribution of the violations

e Distribution of the violation, according to the type of
medical institutions

e Distribution of violations, according to the competency
level of the medical institutions

e Connection between the choice of team/doctor and the
violation by subspecialties and by type of inspection

e Distribution of the neonatal death rate by indicators
(Hospital — ownership, choice of medical team).
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OT BKJIIOUSHHTE B IPOYYBaHETO JeueOHn 3aBeneHus 14,4% ca
CreUaJIN3UPaHU aKyIepo-rHHEeKoIornyHu OomHumH, 60,8%
ca MHOTonpoduIHU OomHUIM U 24,8% - eueOHN 3aBeleHHS
32 U3BBbHOOIHUYHATA MEAUIIMHCKA OMOIII.

PasnpenenenneTo Ha U3BBPIICHUTE TPOBEPKH B PA3IUUHUATE
BHUJIOBE OOJHHUIIM CHOpeNa TAXHATa COOCTBEHOCT € CpaBHU-
TEJHO paBHOMEpHO — 37,2% B Jbp)KaBHHUTE JieueOHU 3aBe-
nenwst, 35,1% - B oOmuHCKHTE U 27,7% - B 4aCTHUTE, KOCTO
MpeArnoiara NpeCTaBUTETHOCT Ha TIOTYYSHHUTE PE3YJITATH.

JlaHHHTE OT IPOBEICHOTO MPOYYBaHE COYAT, Ye HAM-TOJSAM
MIPOLEHT OT M3BBPIICHNUTE MpoBepkute (77,1%) KoHCTaTHpAT
€IMH KOHKpeTeH npobieM. 61% OT M3BBPIICHUTE MPOBEPKH
ca 1o xayiba Ha marueHTH, 28% - Mo MEANITUHCKHA CTaHAaPT,
a ocrananure 11% - cmeceHn, KOeTo JeMOHCTpHpa 100pa HH-
(GOPMHUPAHOCT U aJICKBATHOCT HA MAIIMEHTUTE 110 OTHOIICHHE
Ha 00eMa M KaueCTBOTO Ha MEIUIMHCKUTE I'PUXKH, KOUTO CE
oyakBa jaa noxyyar. CreqoBaTeiaHo )kajlOuTe moraT Ja ce
pasriexaaT KaTo HaJIeK/IeH U JOCTOBEPEH HHCTPYMEHT B U3-
MEpBaHETO Ha KauyeCTBOTO Ha IPEIOCTaBIHUTE MEAUIIMHCKH
YCITYTH.

OTaenHUTE TOACTCIHATHOCTH C€ Pa3INdaBaT CTaTHCTHYe-
cku 3HaguMo (p<0,05) cropex yectorara Ha AOMYyCKaHE Ha
HapyweHus. Hal-rosisim npoueHT HapylLIeHUs ¢ YCTaHOBSI-
BaT B aKylIepcTBOTO - 46,6%, 24,6% - B THHEKONOTUATa, MO
9,1% - B HEOHATOJOTUsTa M aCUCTUpaHATa PENPOAYKLHUs, a
10,6% - cmecenu (tabdum. 1).

Tabnuya 1. Buo nposepka u pasnpedenieHue Ha Hapyuwe-
Husima

HEALTH POLICY AND PRACTICE

14,4% of the medical institutions included in the study
are specialized obstetrics and gynaecology hospitals,
60,8% are multidisciplinary hospitals and 24,8% medical
institutions for outpatient medical assistance.

The distribution of the inspections made in the different
types of hospitals, according to their ownership is quite
equal - 37,2% in the state medical institutions, 35,1%
in the municipality ones and 27,7% in the private ones,
which suggests representativeness of the results received.

The data from the study conducted indicates that the
largest percentage of the inspections made (77,1%) state
one particular problem. 61% of the inspections made are
due to patient complaint, 28% - due to medical standard,
and the rest of 11% - mixed, which demonstrates good
awareness and adequacy of patients, regarding the volume
and quality of the medical care that they are supposed to
receive. Therefore, the complaints can be reviewed as a
reliable and credible instrument in measuring the quality
of the medical services provided.

The separate subspecialties differentiate statistically
significant (p < 0,05), according to the frequency of
admission of violations. The largest percentage of
violations is established in obstetrics - 46,6%, 24,6% -
in gynaecology, respectively 9,1% - in neonatology and
assisted reproduction, and 10,6% - mixed(table 1).

Table 1. Type of inspection and distribution of the
violations

BUA NMPOBEPKA / CTATUCTUHECKU 3HAHYHUMA
PA3/TIUKA
KAJIBA CMECEHA | ObLLO
; ; Total
Complaint Mixed Type of inspection
AKywiepcTso n 82 29 12 123
Obstetrics Row% | 66.7% 23.6% 9.8% 100.0% P<0.05
Col% 50.9% 39.2% 41.4% 46.6% -
T'MHeKonorusa n 47 12 6 65 -
Gynaecology Row% 72.3% 18.5% 9.2% 100.0% P<0.05
s Col% 29.2% 16.2% 20.7% 24.6% .
%’ Heonartonorusa n 10 11 3 24 -
= | Neonatology Row% 41.7% 45.8% 12.5% 100.0% P>0.05
~ Col% 6.2% 14.9% 10.3% 9.1% -
AcuctupaHa penpoayk- n 10 11 3 24 -
s | . Row% | 41.7% 45.8% 12.5% 100.0% P>0.05
T | Assisted reproduction
3 Col% 6.2% 14.9% 10.3% 9.1% -
>
% | Cmecen n 12 11 5 28 -
T .
Mixed Row% 42.9% 39.3% 17.9% 100.0% P>0.05
Col% 7.5% 14.9% 17.2% 10.6% -
n 161 74 29 264 -
%i':ilo Row% | 61.0% 28.0% 11.0% 100.0% P<0.05
Col% 100.0% 100.0% 100.0% 100.0%
CTATUCTUYECKW 3HAYMMA PA3JTINUKA | P<0.05 P<0.05 P>0.05 P<0.05
Statistically significant difference
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AKyIIEepCTBOTO € eJHa OT Half-KOMIUJIEKCHUTE CIIEI[HaTHOCTH
B MeAMIIMHATA. bpeMeHHOCTTa M pa)<IaHeTO ca JTMHAMUYHH
CBHCTOSIHUS U TIPOLIECH, TIPH KOMTO NPEMHHABAHETO OT HOP-
Ma KbM pa3jiMyHa 110 BHJ W CHJIA TATOJOTHs € CPaBHUTEI-
HO YecTO, MOHSKOra BHE3aITHO M TEXKKO, a TOBA CHOTBETHO
€ TIpenocTaBKa 3a JIONyCcKaHe Ha I'PEHIKH W HapyIIeHHUs Ha
CTaHJApTUTE ¥ IpaBUiIaTa 3a 100pa MEAWINHCKA IIPAKTHKA.
Ot apyra cTpaHa, HOpaau U3MECTBaHE HA IPHOPUTETUTE HA
CBhBPEMEHHATA JKEHA B ITOCOKA KAPHEPHO PAa3BUTHE 3a4eCTs-
BaT CIy4yauTe Ha OpPEMEHHOCT U pa)/JlaHe B MO-HaIlpeaHaa
penpoayKTHBHA BB3PACT, a TOBA CE CBBP3Ba KAKTO C ITOBHIIIE-
Ha YeCcToTaTa Ha pa3BUTa U MPOBOKMPAHA B X0O/la UM HATOJIO-
I'Hsl, TaKa U ChC CHIIBTCTBAILNTE 3a00isiBaHus. Benuku Te3u
00CTOSITENCTBA N3NCKBAT U3KJIFOYMTEITHO BUCOKA KBATH(DUKA-
IUS ¥ IOCTAThYHOCT Ha METUITMHCKUTE CIICIIHATINCTH B Ta3H
HOJCIEIUATHOCT.

I'unekonorusita 3aema cieiBallo MsACTO 10 YECTOTA HA Hapy-
meHusTa. Thit KaTO MEUIIMHCKUTE KaJIPH 110 CTIEIIUATHOCTTA
ca €JHU U ChLIU C T€3U B aKyILIEPCTBOTO, JI0 TOJISIMA CTEIEH
MPUUYUHUTE CE MPUNOKPUBAT — @ UMEHHO HEJ0CTAaThUYHOCT HA
nepcoHaln u kBanudukanus. B HeoHaTonorusTa u acucTupa-
HaTa penpojyKLHsl yCTAHOBEHUTE HApYyLIEHUs ca M0-MaJKo,
BEPOSATHO TOpPaTU MO-MAJKUS OOCEr Ha CICIHATHOCTHUTE,
MO-TSICHATA U CTICIIM(UYHA TOATOTOBKA H B CHIIOTO BPEME He-
00XOIUMOCT OT BHCOKA KBAJTU(PUKAIUS Ha CTICIIUATTUCTHTE 32
MPAaKTUKYBAHETO Ha TE€3U CIIEUUATHOCTH.

[IpoyuBaHETO HHM YCTAaHOBH PAaBHOMEPHO pa3Ipe/ciiCHUE Ha
HapylLIeHUsTa B OOJHULUTE C pa3jIM4yHa COOCTBEHOCT (Ibp-
JKaBHU, OOIIMHCKH, YaCTHH), BKJIFOUUTEIHO IO IOJCIICIU-
aJTHOCTH, KOCTO MpaBH NAHHUTC M PE3YJITATHTE HAJCKITHU
U TIPEICTABUTEIHU 32 ChCTOSHHETO Ha 3JpaBHATA CHCTEMA.
CTaTUCTHYECKH 3HAYMMO CE pa3lIMdaBar Mo YecTOTa Ha Ha-
pylieHusTa, 006aue, pa3IUYHUTE MO BU/| JICYCOHU 3aBEACHUS
(cnenmanusupanu A" 6omHALIN, MHOTOTIPO(UITHN OOTHUIIH,
JieueOHH 3aBEICHUS 32 N3BBHOOTHINTHA TTOMOTIT) — 05130 60%
ca HapylIeHHATa B MHOTONPO(PHUIHWUTE OOTHUIM, IOKATO
B CICHUATU3UPAHUTE AaKyIICPO-THHEKOJOTHIHH OOIHHIIH
MPOLCHTHT Ha OTYCTCHUTE HAPYIICHUS € 3aI0BOJTUTEIHO HHU-
cbk — Manko Hag 20% (p<0,005) (tabu. 2). ToBa Haii-Bepo-
SATHO C€ ABJIKHW Ha CICOHUTC le/l‘lI/IHI/l: IIO-rojsmMa 4act OoT
HACCJICHUETO MOJIyYaBa aKylIePO-THHEKOJIOTHYHA MOMOI] B
MHOTONPO(QUIHUTE OOTHUIIU, TOKOIKOTO T€ MPeodiaaBar B
CTpaHaTa W ca CAMHCTBEHU B roJisIMaTa 4acT OT HACCIICHHUTE
MeCTa; TOBa Hal-4ecTo ca IMO-MaJIKK JeueOHU 3aBeIeHUs], C
XPOHUYHO HEAO(PHHAHCHPAHE TOPAJH MMO-MATbK MAIl[HEHTO-
MOTOK M 00eM Ha JIbPIKABHUTE CYOCHIMH, KOETO HEMHUHYEMO
pedaexTupa B 3aTpyIHEHO HAMHUPAHE U 3abPXKaHEe Ha BUCO-
KOKBaTM(UIIPaH MEAUIIMHCKH IEPCOHAJ HA PA3JINYHH HUBA,
HEIOCTATBYHH 10 00€M, aZIeKBATHOCT M AKTYaJIHOCT THArHOC-
TUYHHU U TepaHeBTI/I'-IHI/I BB3MOXHOCTHU — anapaTypa, MCOHuKa-
MCHTH, ITO3HABAHC Ha C’BBpeMeHHI/ITe ImoAXO0AU 3a J1UAarHoCTU-
Ka u jgeucHue. Crieuaan3upanuTe aKyepo-THHEKOJIOr HIHH
OOJIHUIM HAM-YECTO ca rOJIEMH JICYCOHH 3aBEICHUS B TOJIEMHU
I'pajioBe, C KOHICHTPUPAH TO-TOJISIM ITAIIUEHTOIIOTOK U (hu-
HAHCHpaHE, BKIIOYUTEIHO U C JbPKaBHU CYOCHJIHH, PECII.
pasnonarar ¢ mno-100po 00opy/BaHe, MOBeYEe BHCOKOKBAJIH-
bunupanu Kaapu U IPEIOCTABAT MIUPOK 00eM ChBPEMEHHH
JIMATHOCTUYHU W TEPANeBTUYHH BB3MOXKHOCTH, KOETO OT
CBOSI CTpaHa MUHUMU3UPa PUCKa OT HapylneHus. Habmonasa
Cce ChII0 BUCOKO HUBO Ha PErMCTPUPAHUTE HAPYIICHUS B ce-

HEALTH POLICY AND PRACTICE

The obstetrics is one of the most complex specialties
in medicine. The pregnancy and delivery are dynamic
conditions and processes, during which the transiting
from the norm to a different by type and severity
pathology is quite often, sometimes sudden and severe,
and this is accordingly a prerequisite for making errors
and violations of the standards and regulations for good
medical practice. On the other hand, due to the change of
priorities of the modern woman in the direction of career
development, the case of pregnancy and delivery in older
reproductive age are becoming more and more often,
and this is associated with both the higher frequency of
developed and provoked in their progress pathology and
the accompanying diseases. All these circumstances
require extremely high qualification and sufficiency of
the medical specialists in this subspecialty.

The gynaecology takes the next place by violation
frequency. Since the medical specialists are the
same with the ones in Obstetrics, to huge extent, the
reasons are overlapping, namely, insufficiency of staff
and qualification. In the neonatology and assisted
reproduction the violations established are less, probably
due to the smaller range of the specialties, the more strict
and specific training and in the same time, the necessity
of high qualification of the specialists for practicing
these specialties.

Our study established even distribution of the violations
in hospitals with different ownership (state, municipality,
private), including by subspecialties, which makes the
data and results reliable and credible for the condition
of the healthcare system. The violation frequency
differentiate statistically significantly, but the different
by type medical institutions (specialized OG hospitals,
multidisciplinary hospitals, medical institutions for
outpatient assistance) - nearly 60% are the violations in
the multidisciplinary hospitals, whereas the percentage of
the reported violations in the specialized obstetrics and
gynaecology hospitals is satisfyingly low - a little bit more
than 20% (p<0,005) (table 2). This is most probably due
to the following reasons: the bigger part of the population
receives obstetrics and gynaecology assistance in the
multidisciplinary hospitals, since they are preponderate
in the country and they are the only ones in the large
part of communities; these are most often smaller
medical institutions, with chronic insufficient financing
due to the smaller patient flow and volume of the state
subsidies, which inevitably reflects in difficult finding
and keeping highly qualified medical staff on different
levels, insufficient by volume, adequacy and topicality
diagnostic and therapeutic abilities — equipment,
medicaments, awareness of the modern approaches
for diagnostics and therapy. The specialized obstetrics
and gynaecology hospitals are often bigger medical
institutions in bigger cities, with bigger patient flow
and financing concentrated, including state subsidies,
respectively they have at their disposal a better equipment,
more highly qualified specialists and provide wider
volume of modern diagnostic and therapeutic abilities,
which one the other hand, minimizes the risk of violations.
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para Ha aCUCTUpaHaTa PENPOAYKLUS B JIeUeOHUTE 3aBEICHUS
3a M3BHHOOJHMYHA TIOMOII[ B CPaBHEHHE ChC CIICIHATN3Upa-
Hute AI' OOIHUIM, KOETO Mperoara rmo-Biucoka odesneue-
HOCT B Ka/IpOBO M TEXHHUYECKO OTHOIICHHE JAOPH M Ha Ta3H
criennpuyHa U TACHA cyOcrenuaiHoct Ha Al B crennanu-
supanute O0oxHu. OcBeH ToBa AP OM Moria ja e cBbp3aHa
ChC CEPUO3HH HEONArONPHUATHH CHOUTHS, YECTO M3UCKBALIH
KaJIpoBU pecypc 24 4. B ICHOHOIINETO, BKIIOUUTETHO U OT
JOPYTH CIELHATHOCTH, KOSTO M3BBHOOIHMYHATA IIOMOL] He
MOJKE a ITPEAIIOKH.

Tabnuua 2. PasnpedeneHue Ha HapyweHusima crioped
guda neyebHume 3asedeHusi

HEALTH POLICY AND PRACTICE

There is also observed a higher level of the registered
violation in the assisted reproduction area in medical
institutions for outpatient assistance in comparison with
the specialized OG hospitals, which suggest a higher
security in specialists and in technological respect, even
regarding this specific and strict subspecialty of OG in the
specialized hospitals. Moreover, AR could be associated
with serious unpleasant events, often requiring a resource
of specialists 24 h daily, including other specialties, which
the outpatient assistance cannot offer.

Table 2. Distribution of the violations, according to the
type of medical institutions

NEYEBHO 3ABEAEHUE
Medical institution
CATBAN MBAN un obLlWo
(p<0,005) SOGHAT MHAT P Total
(Specialized Obstetrics (Multidisciplinary (Individual Practice)
and Gynaecology Hospital for Active
Hospital for Active Treatment)
Treatment)
EPOM | Row | Col EPOI | Row | Col BPOM | Row | Col EPOM | Row | Col
number number number number
n % n % n % n %
wo | AKyLIepcTeo 30 24.4 50.0 73 59.3 | 47.7 20 16.3 | 39.2 123 100.0 | 46.6
E Obstetrics
o 8
gg TMHekonorua 16 24.6 26.7 37 56.9 | 24.2 12 18.5| 23.5 65 100.0 | 24.6
o
I .« | Gynaecology
5=
; c
5 -8 Heo HaTono- 3 12.5 5.0 21 87.5 13.7 0 0.0 0.0 24 100.0 9.1
o =2 |rua
= Q8
> Neonatology
3 (o]
Z 2 |AP 9 37.5 15.0 0 0.0 15 62.5| 294 24 100.0 9.1
g S|aR
< @
o v
C o | CmeceH 2 7.1 3.3 22 78.6 | 14.4 4 14.3 7.8 28 100.0 | 10.6
g Mixed
ObLWO / Total 60 22.7 | 100.0 153 58.0 | 100.0 51 19.3 | 100.0 264 100.0 | 100.0

PasmpeneneHneTo Ha yCTaHOBCHUTE HAPYIIICHUS B OOTHUITH-
Te (IbpKaBHU, OOIIMHCKU W YaCTHH) CIOPE] TAXHOTO HUBO
Ha KOMIICTCHTHOCT PETUCTPHPA CTATUCTUICCKU JOCTOBEPHO
MTO-BHCOK TPOICHT Ha HapyUICHHUSATA B OOTHHUITUTE C BTOPO
HHBO Ha KOMITETEHTHOCT - 56,3% (tabx. 3). Haii-BeposTHa-
Ta IMPUYMHA 32 TOBAa € HEHAJIMYHETO HAa TEXHHUYECKa U Ka-
ZpoBa 00€3MEeYCHOCT (KAaKTO B KOMUYCCTBEH ACIIEKT, TaKa W
KaTo KBalu(UKAIWs), IPH CHIIEBPEMEHHO HEIOOICHSIBAHE
Ha TEXXECTTa Ha IATOJIOTUTA M JIUIICaTa Ha JOCTaTHYHO H0-
Opu BB3MOXKHOCTH 3a CIpaBsiHe ¢ Hes. [IpaBu BIiewaTiieHne u
JIOCTOBEPHO TT0-BHCOKa yecToTa (p<0,05) Ha HApyIICHUSTA B
MHOTOMPOQITHATE OONHULH C BTOPO HUBO HA KOMIICTCHT-
HOCT — 65,0 %, BEpOSTHO MMOpagy HAIICHSIBaHE HAa COOCT-
BEHUTE BH3MOXHOCTH M AHTXXHPAHETO CHC CIydadl H3BBH
KOMIETCHIINUTE H 000PYABAHETO, KOCTO € CEPUO3CH MapKep
3a JUICa Ha KPUTUIHOCT U aJeKBATHOCT HA MpEIJIaraHuTe
MEIHUIIIHCKH TPIKI.

26 EEENR an EENR

The distribution of the violations established in the
hospitals (state, municipality and private), according
to their competency levels registers a statistically
trustworthy higher percentage of violations in the
hospitals with a second competency level - 56,3%
(table 3). The most probable reason for this is the non-
availability of technological and specialist security (both
in aspect of quantity and qualification), at the same time
there is underestimation of the severity of the pathology
and the lack of sufficiently good opportunities for dealing
with it. It also makes impression there is considerably
higher frequency (p<0,05) of the violations in the
multidisciplinary hospitals with a second competency
level — 65,0 %, probably due to overestimating their own
abilities and engaging in cases out of their competencies
and equipment, which is a serious marker for a lack of
criticalness and adequacy of the medical care offered.
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Bucokara wecrora Ha perucTpupaHuTe HeOIArONPUSTHH
CHOUTHS 10 OTHOIICHHE HAa aKyliepckara momoll (Tadmi. 3),
BKJIFOUHMTCJIIHO U B 3B€HATa C I10-BUCOKO HMBO HAa KOMIICTCHT-
HOCT, BEPOSITHO C€ IBJIXKH Ha CJICTHUTE IPUYMHU: BUCOKA KOH-
HCHTpalus Ha MalUCHTHU C TEKKA MMaTOJIOTHA B CTPYKTYPUTE C
BHCOKO HMBO Ha KOMIIETEHTHOCT U CHbOTBETHO BUCOK PUCK OT
He6ﬂaFOle/IﬂTHI/I C’bGI/lTI/lH; CHCIJ,I/l(l)I/IKaTa Ha 1raroJjorusrTra —
pa3BuBalIlla c€ OHSIKOra MHOTO ()YJIMUHATHO U TEXKa, TPYA-
Ha B JUarHoCTHUYCH IlJIaH, OC06CHO IIpyu HEAOCTATBUYHU aAUar-
HOCTHYHHU BB3MOKHOCTH M KBAJU(PHUKALHUS B CTPYKTypHUTE
C IIO-HHUCKO HMBO Ha KOMIICTCHTHOCT, BUCOKH OYAaKBAHUA U
OTKa3 OT MpHeMaHe Ha HeOJIAaronpusTHU OOCTOSTENCTBA OT
CTpaHa Ha MAallUEHTUTE, NMPEABUT CHeHI/l(l)l/IKaTa Ha CbCTOA-
HUsiTa OPEMEHHOCT M OYaKBaHE Ha JIeTe M BUCOKA YeCTOTa Ha
THPCEHE Ha OTTOBOPHOCT 4pe3 jkajOu U peci. MPOBOKHUPaHE
Ha 1oBeYe MPOBEPKHU B Te3U CTPYKTypH. CBBp3aHH C TOBa ca
u HOZ[O6HI/IT€ TCHACHIINH, Ha6ﬂlO[laBaHl/l B HCOHATOJIOTHUATA,
OTHOBO C BHCOK IIPOLICHT Ha HApYIICHHUsITA B 3BeHATa OT Cpe/l-
HO HMBO HA KOMIIETEHTHOCT. B rMHEKOJIOrMYHUTE U B MHOI'O
[0-MaJIKa CTETIeH B 3BeHaTa 10 aCUCTHpaHa PerpoiyKLus ce
HaOJII0/1aBaT NO-rope YCTAHOBEHUTE TEHICHIIMY Ha HApacTBa-
HC Ha HapylI€HUsATa C HaMaJIIBaHC Ha HUBOTO Ha KOMIICTCHT-
HOCT, 0COOEHO BbB BTOPO HUBO.

Tabnuuya 3. PasnpedeneHue Ha HapyweHusima crioped
HUBOMO Ha KOMemeHmMHocm Ha fne4yebHuUme 3agedeHusi

HEALTH POLICY AND PRACTICE

The higher frequency of the registered unpleasant events
in regard of the obstetrics assistance (table 3), including
also in the units with higher competency level, is probably
due to the following reasons: higher concentration of
patients with severe pathology in the structures with high
competency level and respectively, high risk of unpleasant
events; the specifics of the pathology - sometimes very
fulminately developing and severe, difficult in diagnostic
respect, especially if there are insufficient diagnostic
abilities and qualification of the structures with lower
competency level; high expectations and denial to admit
unpleasant circumstances from the patient’s side, taking
into account the specifics in the conditions pregnancy and
expectancy and higher frequency of accountability via
complaints and respectively provoking more inspections
in these structures. The similar tendencies, observed in
neonatology, are also associated with this, again with high
percentage of violations in the units of middle competency
level. In the gynaecological and to much smaller extent in
the units of assisted reproduction, there are observed the
tendencies established above for increasing the violations
with decreasing the competency level, especially on
second level.

Table 3. Distribution of the violations, according to the
competency level of the medical institutions

HUBO HA KOMMNETEHTHOCT / COMPETENCY LEVEL
Mbpso / First Bropo / Second Tpeto / Third 06wo Total
BPOW | Row | Col EPOM | Row | Col BPOV | Row | Col BPOI | Row | Col
number number number number
n % n % n % n %
ObprkaBHa 1 1.3 6.7 46 57.5 | 38.3 33 41.3 | 42.3 80 100 37.6

o
g ﬁ State
g
iy § Ob6LWwMHCKa 12 16.0 | 80.0 31 41.3 | 25.8 32 427 | 41.0 75 100 35.2

o

? S © Municipality
S | =
ITY ®8
=2 =5 YacTHa 2 3.4 13.3 43 74.1 35.8 13 224 | 16.7 58 100 27.2
£5 2o :
go GSY% Private
wIr T2
‘i.’[ CATBAN 1 1.8 6.7 18 32.1 15.0 37 66.1 | 47.4 56 100 26.3
o5 SOGHAT
© O "
0 Q c
oo _ O
%é _S 5 8 MBAN 14 8.9 93.3 102 65.0 | 85.0 41 26.1 | 52.6 157 100 73.7
o LG |MHAT
23 sSEs
o “ AKyLepcTBO 10 10.0 | 66.7 52 52.0 | 43.3 38 38.0 | 48.7 100 | 100.0 | 46.9
§ = Obstetrics
x c
£ 2 TMHekonorusa 0 0.0 0.0 27 54.0 | 22.5 23 46.0 | 29.5 50 100.0 | 23.5
E g = Gynaecology

>
S S S Heo HaTonorusa 5 20.8 | 33.3 14 58.3 | 11.7 5 20.8 6.4 24 100.0 | 11.3
% % 2 Neonatology
3 : = AP 0 0.0 0.0 10 76.9 8.3 3 23.1 3.8 13 100.0 6.1
=" ».t
%8 o £ AR
IO pul
§_9 2 § CmeceH 0 0.0 0.0 17 65.4 | 14.2 9 34.6 | 11.5 26 100.0 | 12.2
c& «3 Mixed

OBLWL,O / Total 15 7.0 | 100.0 | 120 | 56.3 | 100.0 78 36.6 | 100.0 | 213 | 100.0 | 100.0
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HabxnronaBa ce BUIMMO TIO-BHCOK IPOLIEHT CPeJ| Pas3riiexia-
HUTE Cly4Yad Ha Te3u 0e3 yciyra ,,u300p Ha exun™ - 58,3 %
(tabu. 4). Pa3nukara e cratuctudecku 3Haunma (p<0,005), ot
KOETO KaTeropruuHO MOXKE JIa CE 3aKJII0UH, Ue JINIICATa Ha ,,13-
0op Ha ekuI™ OKa3Ba BIMSHHUE BBPXY UeCTOTaTa Ha JOIyC-
KaHuTe Tpellky. Ta3u KoHcTaTalus mpearosara ycioBUs 3a
HapylmaBaHE Ha BB3NPUCTUTE CTAHAAPTHU ONIEPATHBHU IIPO-
neaypyu u MEAUIUHCKHA CTaHAAPT B peaulia ciiy4au, Korato
HsMa JIMYHO aHTa)XupaH KBaJ'II/l(l)I/l]_Il/IpaH crienuaJaucT ¢ au-
ArHOCTUYHO-JICYCOHHU S TPOIIEC MTPH KOHKPETEeH marueHT. [a-
HHUTE MOKa3BaT, 4e ca 3aCerHaTH MEXaHU3MHTE 32 CTPHKT-
Ho npwiarane Ha COIl oT BCMYKM HMBAa Ha MEIULIMHCKUTE
CIICHUAJIMCTHU B KOHKPETHOTO 3B€HO U BEPOATHO JIMIICATA HA
MPUEMCTBCHOCT MCKAY TAX, KAKTO U HCITPABUIIHOTO U UHCY-
(bl/ILlI/leHTHO TMOM'bJIBAHC HA MCAUIIMHCKATa JOKYMCHTaIUs 110
OTHOIICHWE Ha HA3HAYCHUTEC JUArHOCTUYHO-TCPAINICBTUYHU
MmepornpusaTis. ToBa IOIBIHUTENIHO O3HA4YaBa, ue Henodu-
HAHCHUPAHETO Ha CHCTEMAaTa U HEAOCTaThUHOTO 3aIljlaliaHe 1
MOTHBALMs Ha CIELHAIMCTUTE CE OTPA3sBaT HA KAUeCTBOTO
Ha MpeocTaBsHuTe yciyru. [IpaBu BrieuaTieHnue, 4e 3a pas-
JIMKa OT TMHEKOJIOTMYHAaTa IIOMOILl, pa3NpeelIieHUeTO Ha Ha-
pYLIEHHUATA B aKyIllIepcKkaTa MoMOIIl B clIydauTe ¢ U 0e3 “u3-
0op Ha ekun’” ca mouTH 1o pasHo (p>0,05). ToBa BeposiTHO ce
JA'BJI2KHU Ha IIOBUIICHOTO BHUMAHHWE HA BCUYKU HHUBA CIICIIHA-
JUCTH KBbM IPOOJIEeMHUTE, CBBP3aHHU C )KHBOTA U 3APABETO HA
Maiikara u 6e0eTo 1Mo BpeMe Ha OPEMEHHOCTTA U PaXIaHETO.

Tabnuya 4. Bpb3ka mex0dy uzbopa Ha ekur/nekap u Hapy-
weHussima ro nodcreyuasHocmu u rno 8ud rnposepka

HEALTH POLICY AND PRACTICE

There is observed notably higher percentage amongst the
reviewed cases of those without service “choice of team”
- 58,3% (table 4). The difference is statistically significant
(p<0,005) wherefrom it can be categorically concluded
that the lack of “choice of team” influences the frequency
of the errors made. This statement suggests conditions of
violation of the standard operative procedures adopted
and the medical standard in a number of cases when
there is no personally engaged qualified specialist
with the diagnostic-therapeutic process for a particular
patient. The data shows that the mechanisms for strict
implementation of SRPO (Sofia Regional Prosecutor’s
Office) are affected from all the levels of medical
specialists in the particular unit and probably the lack
of continuity between them, as well as the incorrect and
insufficient filling in of medical documentation regarding
the assigned diagnostic and therapeutic measures. This
additionally means that the insufficient financing of the
system and the insufficient pay and motivation of the
specialists affect the quality of the services provided. It
is noteworthy that unlike the gynaecological help, the
distribution of the violations in the obstetric assistance
in the cases with and without “choice of team” are almost
equal (p > 0,05). This is probably due to the problems
associated with the life and health of the mother and baby
during the pregnancy and delivery.

Table 4. Connection between the choice of team/
doctor and the violation by subspecialty and by type of
inspection

MU36op ekun/nekap Cratuc-
Team/doctor choice TUYECKU
3HauMma
HE / no OA / yes o6uwo / Total pasnmka
bpon Row Col bpon Row Col bpon Row Col
number number number Statistically
significant
n % n % n % difference
AKylwepcTso 65 52.8 |42.2 58 47.2 52.7 123 100.0 | 46.6 p>0.05
Obstetrics
Mpu Hapyweuue | ryyekonorus 47 72.3 |305 |18 277 |16.4 |65 100.0 |24.6 P<0.05
cnyvanAT Kacae
Gynaecology
If there is a case Heo Hatonorua | 18 75.0 | 11.7 6 25.0 5.5 24 100.0 | 9.1 P<0.05
of violation, itis | Neonatology
concerning AP 0 00 |00 |22 1000 [21.8 |24 100.0 |9.1 P<0.05
AR
CmeceH 24 85.7 | 15.6 4 14.3 3.6 28 100.0 | 10.6 P<0.05
Mixed
OBLL,O / Total 154 58.3 | 100.0 J 110 41.7 100.0 | 264 100.0 J100.0 P<0.05

PesynraTuTe mokas3BaT, ue MpH MO-TOISIMATa 9acT OT U3BBP-
mrennTe npoepku — 70,9%, He ce yCTaHOBSIBAT HAPYIICHUS
0 OTHOIICHHUE CIIa3BAHETO Ha MCAUIMUHCKUTE CTaHIapTH.
YCTaHOBEHHUTE HAPYIUICHHUS Ca OCHOBHO IO OTHOIICHHE Ha
crannapta o AI' — 77,0% ¥ B MHOTO MO-MaJiKka CTEIeH Mo
OTHOIIICHUE HA CTAHJAPTUTE IO HEOHATOJIOTUS U ACHUCTHpa-
Ha penpoaykuus - 15,5% u 7,6% cborBeTHO. Cpesl KOHCTa-

28 EEENR an EENR

The results show that in the larger part of the inspections
made — 70,9%, there are no violations established
regarding maintaining the medical standards. The
violations established are mainly regarding the standard
in OG — 77,0% and in much smaller extent regarding
the standards in neonatology and assisted reproduction -
15,5% and 7,6% respectively. Amongst the violations of

I W W 2018 ™ = = BULGARIAN JOURNAL OF PUBLIC HEALTHM M M Vol.10 ™ MNo4m m ™



3PABHA NMOJINTUKA N MPAKTUKA

TupaHuTe HapymeHus Ha MC, Hali-uecTo ce yCTaHOBSBa
HEKOPEKTHO MOAABP)KAHE U MOMBIBAHE HAa MEIMIIMHCKATa
nokyMernTtanus (96%), HemocTaTbyHa KBANH(UKAIIMS HA Me-
JTUIUHCKHS riepcoHan (68,8%) u HemocTraThbyHa ONEPATHB-
Ha akTUBHOCT (62,3%), HEZOCTATHYHOCT HA MEIUITUHCKHUS
nepconan (46,8%), HapymeHus B CTPyKTypaTa Ha IpOBe-
psBanuTe 3BeHa (33,8%), nunca Ha 24 4. HENPEKBHCHATOCT
Ha METUIIMHCKOTO oOcmyxkBane (33,8%). [To oTHOmEeHNEe Ha
MaTEepHAIHO-TEXHUYIECKOTO o0e3IeyaBaHe ¢ amapaTrypa yc-
TaHOBCHHUTE HAPYIICHUS ca MUHUMaIHU —13% OT ciaydanTe.
[TomydenuTe pe3yaTaTH ca PeIpPe3eHTATUBHU 3a ChCTOsTHHUE-
TO Ha MEAMIIMHCKOTO 00CITy KBaHe 0 CIeIHaTHOCTTa “AKYy-
LIepCTBO U THHEKonorus” . I1pu 3a10BOTUTENIHO OCUTy pSBaHE
Ha anaparypa ¢ HaJluIle CePHO3eH NCPUIUT HA KBATUDUIU-
paHu KaJapH, KOUTO ca OCHOBHA IPEJNOCTaBKa 3a MPEAoCTa-
BSIHETO Ha KaYE€CTBEHH I'PHIKH IO CIICIIMAIHOCTTA.

B 28,3% o1 u3Bbpuiernte nposepku oT MAMO ce ycTaHOBS-
Ba HAJIMUME Ha MEIMITMHCKA T'penika kato B 86,8% oT ciyya-
UTE ¢ HAJIOXKEH aKT, T.C. TC HE Ca MUHHUMAJIHU I'PEIIKU, KOUTO
Morar J1a 0bJIaT CAaHKITHOHUPAHU CaMO C IpernopbKa. B moseye
OT JBe TpeTH OT ciry4aute (60,8%) ce kacae 3a rpeiika, J0Be-
Jla 70 JeKa, Texka yBpena uiud cMbupT. 50,0% OoT HACTBIUIU-
T€ TEJEeCHHU yBPEIH ca CMBPTHH ClIydau. BeposTHa mpuynHa
3a BHCOKAaTa 4eCTOTa Ha PErHCTPHpaHa MEIUIIMHCKA TPEIIKa
€, Y MMEHHO CIIy4auTe C pPa3jMvHa MO TEKECT yBpeaa WIIH
CMBPT, Ca Te3U, KOUTO TOAJISKAT Ha mpoBepka. [Ipenmonara
ce, 4e MEIUIIMHCKHUTE HeOIaromorydus, KOUTO HE BOASAT IO
CepHO3HH TEIECHHU YBPEIN, OCTaBaT HEPETUCTPHPAHH 32 O~
THPAIIUTE OPTaHU U CHOTBETHO CKPHUTH 33 CHCTEMATA.

CraTucTUYeCcK JOCTOBEPHO TMO-BUCOK € IMPOLEHTHT Ha
CMBPTHUTE CIIy4aW B JABPKABHUTE U OOIIMHCKHTE OOJHU-
un — 58,3% u 55,6% CcHOTBETHO, B CPAaBHEHUE C YACTHUTE
oomaNM — 20,0%, KBIETO BOACIIN Ca TEKKUTE U CPSTHHUTE
tenecHu yBpenu (o 30,0%). BepositHa npuunHa 61 Moria a
OBIe OT eHA CTPaHa MO0-BUCOKATA MOTHBAIIHS, BKIIFOUUTEITHO
(¢mHAHCOBA M JMYHATA AHTAKUPAHOCT HA CHCIIHAIUCTUTE OT
YaCTHUTE JICUCOHH 3aBEICHUSI U CHIIEBPEMEHHO MO-BHCOKATA
KOHIICHTpPAIMS Ha MALUCHTH C MMO-TE)KKA MATOJIOTHs B Abp-
YKaBHUTE U OOIITMHCKH JeucOHU 3aBencHus. He ce HaOmonaBa
CTaTUCTUYECKU JOCTOBEPHA pa3jiuKa B pas3NpeesieHUETO Ha
TEJICCHUTE YBPEIU B crienuanuzupanute AT OOTHUIM, MHO-
rornpoGUITHUTE OOTHUIY U JICYCOHUTE 3aBEICHHS 32 U3BBHO-
OJIHMYHA MEIWIIMHCKA ITOMOII 110 OTHOIICHHE HA MPEOoCcTa-
BSHATa aKyIIepo-THHEKOIOrnYHa momo. [lo oTHomeHne Ha
HHUBOTO Ha KOMIICTEHTHOCT Ha JICUCOHUTE 3aBEIICHUS U3BBHP-
IICHUTE ITPOBEPKH IMOKA3BAT, ue caMo 7,7% OT perucTpupaHu-
Te CMBPTHH CITy4YaH ca B CTPYKTYPHUTE OT ITbPBO HUBO HA KOM-
METEHTHOCT, JI0KAaTO MPU TPETO HUBO TO3M MPOLEHT € 52,2%,
Hal-BEPOSATHO MOPAJN KOHIICHTPAIHS HA TAIUEHTH C TEXKKa
natosiorusi. TeHIEHIIUSI C HETaTUBEH 3HAK € YCTaHOBEHOTO
JIOCTOBEPHO TIO-BUCOKO HUBO Ha JIOMYCHATHUTE METUITUHCKH
IpEIlKU U HaHACsIHE Ha pa3JIMuHa [0 TeKECT TeleCHa yBpena
B CIIy4auTe, KOraTo He € HanpaBeH n300p Ha ekur — B 75% oT
CIIyuyauTe ¢ TeJlecHa yBpeaa u B 92,3% oT cMBpTHUTE Cllydau
HE € HalpaBeH U300p Ha CKHIL.

[To oTHOWIeHME Ha MHTpamapTajHaTa M IOCTHATaJHATA
CMBPTHOCT OTHOBO IO-HHCKa YECTOTA CE YCTAHOBSIBA B 4aCT-
HUTC 6OJ'IHI/IL[I/I, B CPaBHCHHUC C OBPKABHUTEC U 06HII/IHCKI/ITG
(tabm. 5). Kakro Bede Oelie 00CHICHO MO-TOpe, BEPOSTHUTE
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the MS stated, there is most often established incorrect
keeping and filling in of the medical documentation
(96%), insufficient qualification of the medical staff
(68,8%) and insufficient operative activity (62,3%),
insufficiency of the medical staff (46,8%), violations in
the structure of the inspected units (33,8%), lack of 24
h continuity of the medical service (33,8%). Regarding
the material and technological security with facilities, the
violations established are minimal — in 13 % of the cases.
The results received are very representative regarding
the condition of the medical service in the Obstetrics and
gynaecology specialty. In case of satisfactory provision
of facilities, there is presence of serious deficiency of
qualified specialists, which are the main prerequisite for
providing quality care on the specialty.

In 28,3% of the inspections made by EAMA, it is
established presence of medical error as in 86,8% of the
cases there is an act made, i.e. they are not minimal errors
that can be sanctioned only with recommendation. In
more than two thirds of the cases (60,8%) it is concerned
an error leading to a mild, severe damage or death. 50,0%
of the body damages occurring are cases of death. Possible
reason for the high frequency of registered medical error
is that exactly the cases with different by severity damage
or death are the ones that are subject of an inspection. It
is supposed that the medical misfortunes, which do not
lead to serious body damages, remain unregistered for the
auditing bodies and respectively hidden for the system.

The percentage of death cases is statistically trustworthy
higher in the state and municipality hospitals — 58,3%
and 55,6% respectively, in comparison with the private
hospitals — 20,0%, where leading ones are the severe
and average body damages (each one 30,0%). A possible
reason could be on one hand the higher motivation,
including financial and personal engagement of the
specialists from private medical institutions and in the
same time the higher concentration of patients with more
severe pathology in the state and municipality medical
institutions. Statistically trustworthy difference is not
observed in the distribution of the body damages in the
specialized OG hospitals, the multidisciplinary hospitals
and the medical institutions for outpatient medical
assistance. Regarding the competency level of the medical
institutions, the inspections made show that only 7,7% of
the registered death cases are in the structures of first
level of competency, while on third level this percentage
is 52,2%, most probably due to concentration of patients
with severe pathology. A tendency with a negative sign
is the established trustworthy higher level of the medical
errors made and causing different by severity body
damage in the cases when there is no choice of team made
—in 75% of the cases with body damage and in 92,3% of
the death cases, there is no choice of team made.

Regarding the intraperitoneal and postnatal death rate,
there is again lower frequency established in the private
hospitals, in comparison with the state and municipality
ones (table 5). As it was already discussed above, the
probable reasons are: more serious range of the women
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MPUYMHU Ca: MMO-CEPHO3HO OOXBAIllAaHE HA JKEHUTE, Pakia-
I[M B YaCTHUTE OOJIHUIIU, OT KCHCKA KOHCYJTAIUS C IIUPOK
HA0Op OT AMATHOCTUYHU U JICYCOHU MEPOIIPHUSATHUS, BKIIFOUH-
TEJTHO W B XOJIa Ha PaXkJaHETO, KOSTO HaW-4ecTo ¢ ¢ m30paH
CKHIT, KOHIICHTPUPAaHE HA MAIMCHTUTE C TEKKa MaTOJOTHS,
KaKTO ¥ Ha TE€3W C HHCY(PUIIMEHTOCT B MPOBEXKTaHATA KCHCKA
KOHCYNTAIlUs WA 0e3 TakaBa B IBPKABHUTE U OOIIMHCKHUTE
OOJTHUITH, KOSTO € MPEANOCTaBKa 3a HeOIAronoIydns B X0/a
Ha pa)kJaHETO WIIM CKOPO CJI TOBAa KAaKTO ¢ MaifkaTa, Taka
n ¢ mona. Craructuuecku 3HaunmMu pasznuuus (p<0,05) ce
nabmronasat u mexxay MBAJI u CAT'BAJI o oTHONIeHHEe Ha
noctHaTainHa cMBpTHOCT (71,4% u 28,6% CHOTBETHO), KAKTO
1 110 OTHOMICHUEC Ha HECOHATa/IHaTa CMBbPTHOCT B PA3JIMYHUTE
JIcueOHU 3aBEJICHUS CIIOpPE]l HUBOTO UM Ha KOMIICTCHTHOCT
— OTHOBO C€ PErucTpUpa Hal-BHCOKA YECTOTAa B JCUCOHUTE
3aBEJICHHS OT TPETO HUBO Ha KOMIIETEHTHOCT. He ce ycraHo-
BsIBa BPB3Ka MEXKIYy HCOHATaJIHATa CMBPTHOCT W M300pa Ha
€KHII, KOETO OTHOBO MOTBBPIKaBa MO-TOPHUTE KOHCTATAIIHH
3a KaTeropuyHa MOpaliHa U MpodecnoHaIHa OTTOBOPHOCT Ha
AT crnenmanucTUTE KOHKPETHO KBM ITOSBATa Ha JICTE, HE3aBH-
CHMO OT HAJIMYUETO FIIH OTCHCTBUETO HAa (PMHAHCOB CTUMYIL.

Tabnuuya 5. PaznpedeneHue Ha HeoHamasaHama cMbpPMmM-
HOCm 10 rokasamenu
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delivering in the private hospitals from antenatal care with
a wide range of diagnostic and therapeutic measures, also
including during the delivery, which is most often with a
selected team; concentration of the patients with severe
pathology, as well as of those with insufficiency of the
antenatal care or without one in the state and municipality
hospitals, which is a prerequisite of failures during the
delivery and soon after it, both with the mother and with
the fetus. Statistically significant differences (p<0,05) are
also observed between MHAT and SOGHAT regarding
the postnatal death rate (71,4% and 28,6% respectively), as
well as in regards of the neonatal death rate in the different
medical institutions, according to their competency
level — there is again higher frequency registered in
the medical institutions from third competency level.
There is no connection established between the neonatal
death rate and the choice of team, which confirms again
the statements above regarding categorical moral and
professional responsibility of OG specialists particularly
to the appearance of a child, irrespective of the presence
or absence of financial stimulus.

Table 5. Distribution of the neonatal death rate by
indicators

CmbpTHOCT / Death rate
AHTeHaTanHa WUHTpanapTanHa MocTtHaTanHa O6uwo
Antenatal Intraperitoneal Postnatal Total
6poit Row Col 6poit Row | Col 6poit Row Col 6poit Row Col
number number number number

bonHuua - ObprkaBHa 1 7,7 50,0 5 38,5 | 45,5 7 53,8 | 50,0 13 100,0 | 48,1
€o6CcTBEHOCT | gate
(p<0,05)

Ob6LWMHCKa 0 0,0 0,0 4 40,0 | 36,4 6 60,0 | 42,9 10 100,0 | 37,0
Hospital — Municipality
ownership I 1a 1 | 250|500 2 |[s00] 182 1 |250]| 71 4 |1000] 148
(p<0,05) .

Private
NeyebHo CATBAN 1 10,0 | 50,0 5 50,0 | 45,5 4 40,0 | 28,6 10 100,0 | 37,0
sasepe- SOGHAT
Hue(p<0,05)

MBAN 1 5,9 50,0 6 35,3 | 54,5 10 58,8 | 71,4 17 100,0 | 63,0
Medical MHAT
institution WK/ 1P 0 0,0 0,0 0 0,0 0,0 0 0,0 0,0 0 0,0 0,0
(p<0,05)
HuBso Ha MNbpBo 0 0,0 0,0 1 50,0 91 1 50,0 71 2 100,0 7,4
KomneTteHT- | First
ocTt(p<0,05
Hoet(p<0,05) g s 0 00 | 00 4 |333]| 364 8 |e667|571 | 12 |1000]| 444

Second
Competency
level Tpeto 2 15,4 | 100,0 6 46,2 | 54,5 5 38,5 | 35,7 13 100,0 | 48,1
(p<0'05) Third
06uo / Total 2 7,4 | 100,0 11 40,7 | 100,0 14 51,9 | 100,0 27 100,0 | 100,0
N360p ekun/ | He / no 2 18,2 | 100,0 4 36,4 | 80,0 5 45,5 | 55,6 11 100,0 | 68,8
nekap
(p>0,05) pa/yes 0 0,0 0,0 1 20,0 | 20,0 4 80,0 | 44,4 5 100,0 | 31,3
Team/doctor | O6wo / 2 12,5 | 100,0 5 31,3 | 100,0 9 56,3 | 100,0 16 100,0 | 100,0
choice Total
(p>0,05)

30 EEEN

B CIIy4YauTe C KOHCTATHpaHa MCAMUIMHCKA I'pClIKa BbB BHU-
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COKa CTEIEH Ce yCTAaHOBSIBA HEJOCTATBUHOCT HA ITBJIHOTATa
Ha MEIUIMHCKUTE ACUCTBUS B pa3IW4YHU acrekTH: B 95,5%
- HEJJOCTaThYHA aJIeKBATHOCT HA MPEANPUETUTE ACHCTBUS; B
91,4% - HemocTaThUHM 10 00eM aeiicTBus; B 81,1% - aurca Ha
CBOEBPEMEHHOCT Ha U3BHPLIBAHETO Ha HEOOXOAMMa MaHHITY-
nanus; B 75% - HapyIleHa KOMyHUKAIUS 1 KOOPAMHAIIMS Ha
JIeMCTBUSATA B XOJa HA JMArHOCTHYHO-JIeueOHus mporec. B
HaJl I0JIOBMHATA OT npoBepkute (53,8%) mno ciayvau ¢ Meau-
IIMHCKA TpeIllika U CMBPT C€ yCTAaHOBSIBA HECHBIAJCHHE Ha
JINAarHO3UTE — TPEBOYKHU JaHHU, KOUTO OTHOBO MOCTABST MOA
CepHO3HO ChbMHEHHUE a/IeKBaTHOCTTA, 00eMa 1 Ka4ecTBOTO Ha
MIPOBEJICHUTE JAUArHOCTHYHO-JICYeOHN MEPOIPUSTHSL.

3AKINIOYEHUE

MaliuuHOTO U AETCKOTO 3ApaBEOla3BaHE ca NPHOPUTET Ha
BCsIKa HaIlMOHAJIHA 37[paBHA MojauTHKa B 21-Bek. Ha dona Ha
3api009aBamniaTta ce aemorpadceka kpusza B bearapus, Tosa
Ou Tpsi0BaIO 1a ce OTHACs 3a CTpaHaTa HU ¢ ocoOeHa cuia. B
OCHOBAaTa Ha Ka4eCTBEHOTO MallYMHO U JICTCKO 3/IpaBeorasBa-
HE € JIOCTBITBT 10 KaueCTBEHA aKyIepo-THHEKOJIOTNYHA U He-
OHATOJIOTMYHA TOMoI. JIJaHHUTE OT HACTOSIOTO NPOYyYBaHE
coyaT peauna ciaboCTH HA cUCTeMara B IPEIOCTaBIHETO HM.
AHanu3bT HA JaHHUTE TI0OKa3Ba CEPHO3HM NPOOJIEMH B Opra-
HU3aIMATA Ha aKyIepo-rHHEKoIornyHara momon (3, 7). Karo
TJIaBHU TPOOJIEMH Ce OuepTaBaT HapylIeHaTa KOMYHHUKAIIHs
MEXIy 3BEHATa, OCHT'YpaBally TaKaBa CICNHAIM3HUPaHa TO-
MOIIl KaKTO B XOPHM30HTAJEH IJIaH — MEX/y 3BE€HATa B E€IHO
Je4eOHO 3aBE/IeHNe, TaKa M BbB BEPTHKAJICH IUIAH — MEXKAY
Je4eOHNTE 3aBE/ICHNS OT Pa3IMYHUTE HUBA Ha KOMIIETEHTOCT
B 000JIHUYHATA ¥ OOJTHHYHATA [TOMOIIl U CEPHO3HUSAT KaIApO-
BU Jeduiut. OTUUTAT Ce CEPUO3HU IPOITYCKH B pa3iMyHU
acrieKTH Ha jo0paTa MEJUIIMHCKA MPAKTHKa — aJeKBAaTHOCT,
CBOEBPEMEHHOCT, JOCTATBYHOCT, JIMIICA HA KOOPAUHALUS M
KOMYHHMKaIUsl, HEII'BJIHOTA M HEKOPEKTHOCT Ha MEAMIIMHCKATa
JIOKyMEHTAIMs U pa3MUHaBaHe Ha quarnosute. B Hag 88% ot
CJly4auTe C MepCOHAIHA OTTOBOPHOCT 32 HEOJIAromnoayyusiTa
€ HaTOBapeH CIenHaIncTsT Mo Al a chIneBpeMeHHO ca ycTa-
HOBEHU HE3HAUUTEIHM IIPOITYCKH B paboTaTa Ha aKkyIIepkaTta
U aHecTe3nonora — paKkTH, KOUTO ca TPYIHO MPUEMIIUBH U ca
CBBP3aHU BEPOSITHO C HEMOOLICHIBAHE POJIATA U OTTOBOPHOCT-
Ta Ha TE3H CIICUAJIUCTHU KBM JII/IaFHOCTI/I'-IHO-He‘{e6HI/IH po-
nec B Al bynu nputecHeHue ycTaHOBEHAaTa BUCOKA YECTOTA
Ha MEIUIMHCKUTE HEOJIaronoiyyus B MHOTONPOMUIHUTE
OOJIHUIM C BTOPO HMBO Ha KOMIETEHTOCT, Thil KaTO TOYHO
TaM € KOHLEHTPUPAaHO OOCITy’)KBaHETO Ha IO-TOJIsIMaTa 4acT
OT IAallMeHTUTE B CTpaHaTa. JIuncara Ha JOCTaThYHA KapoBa
U TEXHUYecKa 00e3MeYeHOCT NMEHHO B Te3H JieueOHM 3aBesie-
HUSI, TIPEAIoIara CepHo3HO 3acsiraHe Ha JOCTHIIA HA TosiMa
YacT OT HACEJICHUETO JI0 aJeKBaTHA crienuansupana Al o-
Mo, J[aHHUTE JEMOHCTPHPAT OTCHCTBHETO HAa JOCTATHYHO
Jo0pa cucTema 3a KOPEKTHO pasMpesiesieHne Ha MAalUeHTHUTE,
CTIOpe[] TEXKECTTA Ha MATOJIOTUSITA U IOTPEOHOCTUTE B pa3IIHy-
HUTC HHWBa Ha CIICUHaIM3WpaHaTa aKyHICpO-THHEKOJOrndHa
nomori. MakThT, Y& U300PBT Ha CHEHHATUCT/EKUI MOXKE TPH
HaJIMYHUTC MATCPHUAJIHO-TCXHUYCCKA 6338. U JUArHoCTuy-
HO-TEpaneBTHYHH Bb3MOXKHOCTH J[d OCUTYPH CTaTHCTHYECKH
JIOCTOBEPHO TIO-HUCHK MPOLIEHT Ha MEAULUHCKUTE TPEIIKU U
pecIL. TEJIEeCHHU yBpPE/IH, TI0Ka3Ba, Ye KbM HACTOSIIIIS MOMEHT B
neyeOHNTE 3aBeNICHNs] UMa OOCKTHBHU YCIIOBUS B KaJPOBH U
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In the cases of a medical error stated there is to high
extent insufficiency established of the completeness
of the medical actions in different aspects: in 95,5% -
insufficient adequacy of the measures taken; in 91,4%
- insufficient by volume actions; in 81,1% - lack of
timeliness of the performing of necessary manipulation;
in 75% - violated communication and coordination of the
activities during the diagnostic-therapeutic process. In
more than half of the inspections (53,8%) of cases with
medical error and death, it is established a mismatch of
the diagnoses - alarming data, which are going to put
again under serious doubt the adequacy, volume and
quality of the diagnostic-therapeutic measures assigned.

CONCLUSION

The mother and child health care are priorities of every
national health care policy in the 21st century. Against
the background of the deepening demographic crisis in
Bulgaria, this should apply to our country especially
true. In the basis of the quality mother and child health
care is the access to quality obstetric and gynaecological
assistance. The data from this study indicate a number
of weaknesses of the system in providing them. The data
analysis shows serious problems in organization of the
obstetric and gynaecological assistance (3, 7). As main
problems there can be outlined the violated communication
between the units providing such a specialized assistance
both in horizontal aspect - between the units in a
medical institution, and in vertical aspect - between the
medical institutions from different competency levels
in the outpatient and hospital assistance and the serious
deficiency of specialists. Serious omissions are reported
in different aspects of the good medical practice -
adequacy, timeliness, sufficiency, lack of coordination
and communication, incompleteness and inaccuracy of the
medical documentation and divergence of the diagnoses.
In over 88% of the cases with personal responsibility
for the failures the OG specialist is burdened, and in the
same time there are insignificant omissions established
in the work of the midwife and anesthesiologist - facts
that are hardly acceptable and are associated probably
with insufficient assessment of the role and responsibility
of these specialists to the diagnostic-therapeutic process
in OG. The established high frequency of the medical
failures in the multidisciplinary hospitals with second
competency level is disturbing , because exactly there is
concentrated the servicing of the larger part of the patients
in the country. The lack of sufficient specialist and
technological security exactly in these medical institutions
suggests serious affecting of the access to large part of the
population to adequate specialized OG assistance. The
data demonstrates the absence of a good enough system
for correct distribution of the patients, according to the
severity of the pathology and the needs in the different
levels of specialized obstetric and gynaecological
assistance. The fact that the choice of a specialist/team
can, with the available material-technological base and
diagnostic-therapeutic abilities, provide statistically
trustworthy lower percentage of the medical errors and
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TEXHUYECKH acleKT Jia ObJie MPEeOCTaBSIHO BUCOKO KaueCTBO
Ha MEIULMHCKATa NOMOIL. BUCOKHUAT MPOIEHT Ha OTYETEHU-
T€ MEJUIIMHCKN HEOJIaronoiry4us B cirydyaute 0e3 “nzdop Ha
exun’” obaue Moka3Ba HEOOXOJUMOCTTA OT AOIBIHUTEIHH (u-
HAHCOBH CTHMYJIM U OPTaHU3allMOHHH IIPOMEHU 3a 1oa00ps-
BaHE Ha NPUEMCTBEHOCTTA M EKUITHATa paboTa 3a IMOCTUTaHe
Ha ONTHMAJHH PE3yITaTH.

OpraHu3alMiOHHUTE HECHBBPIICHCTBA B CHCTEMara pediiek-
TUpaT HEMUHYEMO BBB BJIOIIEHO KAUECTBO Ha MPEIOCTaBsiHATA
aKyIIEPO-TMHEKOJIOTMYHA U HEOHATOJIOTMYHA MOMOINI U pec-
MICKTUBHO ONpPaBIaHa HEYJJOBICTBOPCHOCT Ha MAIUeHTHUTE (8).
ChIIEBPEMEHHO TE3H MPOOJICMHY 3aTPy/THAHIBAT MEIHIIMHCKHU-
T€ CHCHHATNCTH B M3IIBIHCHUETO HA MPO(ECHOHATHUTE MM
3aIBIDKCHUSI, BOAST /IO HEYIOBICTBOPCHOCT, YYBCTBUTCIICH
OTIIMB OT TIPO(ecHsATa U TEKy4eCTBO. AHANM3UPAHUTE TaHHH
pEeTUCTpUpAT JIWIICA HA JOCTaTBUYHO SPEKTHBHA CHCTEMA 3a
KOHTPOJ BBPXY Ka4eCTBOTO Ha MEIHUIIMHCKATA TIOMOII U TIPH-
JIaTaHeTO Ha TpaBuiiaTa 3a J00pa MEAUITMHCKA MpakTuka (9).
Bo,ueulaTa POJIA Ha MaUCHTUTE IIPHU YCTAHOBABAHETO HA MC-
JIUIIMHCKUTE HEOJIaronoixydust Mpy MpPeloCTaBsIHETO Ha aKy-
IEPO-TMHEKOJIOTMYHA TIOMOII[ HE € JJOOBp aTecTar 3a CUcTe-
MaTa 3a KOHTPOJ Ha KayecTBOTO. HsiMa paboTera cucrema 3a
peryisipeH BbTPEIIEH U BbHIICH OAUT 3a pUjlaraHe Ha paBu-
yata 3a 100pa MEIUIIMHCKA TPAKTHKA B JICYCOHNUTE 3aBCICHUS
U CBOCBPEMEHHO OTCTpAHsABaHE Ha IIPEAIIOCTABKUTE 32 JOIYC-
KaHe Ha MEIUIIMHCKH Tpemki. HeoOXomammo e 3aciiBaHe Ha
TIPEBaHTHUBHATA POJIS HA KOHTPOIHUTE MEXaHU3MH — OT HUBO
BBTPEIICH KOHTPOJI B CAMOTO JIEYeOHO 3aBEACHUE Upe3 CTaH-
JTAPTHU OTIEPATUBHU MPOIEAYPH U CHOTIOTaBaHE HA TIXHOTO
MIPUIIOJKEHHE, TIPe3 KOHTPOJ Ha HUBO CHCIIOBHA OpraHU3aIUs
1 IpY’KEeCTBa MO CIIEIIMATHOCTH Ype3 MpaBmiiaTa 3a 1oopa Me-
JUIUHCKA MMPAaKTHKa U MEAUIHUHCKUTEC CTAaHAAPTH U HaKpas
— KOHTPOJI OT HAIIMOHATHUS perynaTop B auneto Ha MAMO.

Ha 6a3ara Ha Taka NpoOBEJCHUS aHATM3 CE Hajara U3BOJIBT,
4ye ¢ HeoOXOo[uMa elMHHA CHCTeMa 3a PEeruCTpUpaHe Ha Me-
JIUIIMHCKUTE HEeONarornoiyyuusi U TPElIKd B PealiHo BpeMe,
KOSITO J1a 0OXBallia BCUYKH JIeUeOHU 3aBEBEHUS, MPEIOCTa-
BAIIM aKyIIepO-THHEKOJOrHYHa M HeoHatanHa momon (10).
Peructpupanero Ha mpoOJeMH B peasiHO BPeMe I MoA00pu
XOpMSOHTaﬂHaTa u BepTI/lKaHaHaTa KOMyHI/lKaI_lI/Iﬂ Mencuy pa3—
JIUYHHUTE 3BCHA M BH3MOXKHOCTTA 32 CBOCBPMEMCHHA KOHCYJI-
Talus OT HAIMOHATHUTE KOHCYJITAHTH U IIpeJIaraHe Ha OITH-
MaJTHO noBeieHue. OCHTYyPSBaHETO HA IOCTHII HA TAIIUCHTUTE
JI0 cUCTeMara, e JOMbIHA HHOPMAIHMSITA U IIe Ch3AAAC Y
TAX 10-rojsiMo JoBepre. ChOupaHeTo Ha Oorata 0a3a jaH-
HU 110 OTHOUICHHE Ha MPOOJIEMHUTE U HEOJIArOMONyYHsITA B
o0JyacTTa Ha aKyIIepCTBOTO M FMHEKOJIOIHsITa U HEOHATO-
JIOTUSITA U PETPOCIEKTUBHOTO UM aHAJIM3UPAHE IIe TT03BO-
au otauepeHIUPAHETO HAa BOACIIATE MPEANOCTABKH 3a
IPEIIKH U CJIa0M MECTa M0 OTHOIICHHE HA KauyeCTBOTO Ha
MPEOCTABSIHUTE MEIUIMHCKN yciayTH. Tasu uHpopManus
Ou MorJIa J1a 3aJIeTHE B M3BEKIAHETO HA MPEIJIOKCHUS 32
MPOMCHH B CHUCTEMaTa Ha MPEACTOBSIHUTE YCIYyTd M MPO-
BCXKJIAHETO Ha MOJUTUKY 32 IOJ00PSIBAHETO HAa KAYECTBOTO
Ha AT menuiuHckara momoni. ONTUMH3UPAHETO HA CHCTE-
MaTa ChbOTBETHO Ou TpsOBaio 1a pedaexTupa B OCUTypsiBa-
HETO Ha JOCTBII JO I0-Ka4eCTBEHA MEIMIMHCKA IIOMOIL U
PECIEeKTUBHO YAOBJICTBOPSHOCT HA MAIIMEHUTE U B CHIOTO
BpeMe Ja rapaHTupa no-e(ekTHBHO yNpaBieHHE Ha XPO-
HUYHO HEOCTATHYHHUTE (DUHAHCOBUTE PECYPCH.

32 EEENR an EENR
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respectively body damages, indicates that until the present
moment in the medical institutions there are objective
conditions in specialist and technological aspect to be
provided high quality of the medical assistance. The high
percentage of the reported medical failures in the cases
without “choice of team”, though, indicates the necessity
of additional financial stimuli and organizational changes
in order to improve the continuity and the teamwork for
achieving optimal results.

The organizational imperfections in the system
reflect inevitably in worsened quality of the obstetric-
gynaecology and neonatology assistance and respectively
fair dissatisfaction of the patients (8). At the same
time these problems hamper the medical specialists
in performing their professional duties, leading to
dissatisfaction, significant outflow of the profession and
turnover. The analyzed data register the lack of effective
enough control system on the quality of the medical
assistance and implementing the rules for good medical
practice (9). The leading role of the patients for establishing
the medical failures when provided with obstetrics and
gynaecological assistance is not a good attestation for the
quality control system. There is no working system for
regular internal and external audit, for applying the rules
of good medical practice in the medical institutions and
timely removal of the prerequisites for medical errors.
Enforcing is necessary of the preventive role of the control
mechanisms — of internal control level in the medical
institution itself through standard operative procedures
and abidance of their implementation, through control
on professional organization and companies by specialty
level, through the rules for good medical practice and the
medical standards and in the end — control of the national
regulator in the face of EAMA.

Based on the conducted this way analysis, the conclusion is
necessary that an uniform system is needed for registering
the medical failures and errors in real time, which would
include all the medical institutions providing obstetric-
gynaecological and neonatal assistance (10). Registering
problems in real time would improve the horizontal and
vertical communication between the different units and
ability of timely consultation with the national consultants
and offering optimal behaviour. Providing access of the
patients to the system would complete the information
and would create bigger trust in them. Gathering of
rich database, regarding the problems and failures
in the obstetrics and gynaecology and neonatology
area and their retrospective analyzing would allow the
differentiating of the leading prerequisites for errors and
weak spots, regarding the quality of the medical services
provided. This information could be set in making offers
for changes in the system of the provided services and
conducting policies about improving the quality of the
OG medical assistance. Optimizing of the system should
accordingly reflect the providing of access to more
quality medical assistance and respectively satisfaction
of the patients and in the same time to guarantee more
effective management of the chronically insufficient
financial resources.
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NPEAMOYUTAHU KAHATIA
3A 3APABHA UHO®OPMALUUA CPEQ
PA3JIN4HUN CETMEHTU
OT HACEJIEHUE HA BBb3PACT
HAL 20 TOAUHU

Tarsina Kapanemena, Haramka JlanoBa,
Nausina SIneBa

HaLﬂ'{OHaﬂeH yenmvp no 061(466’71168}!0 30]7(166 u araausu

PE3IOME

Ilen: /la ce npoyuam xaumanume 3a 30pasHa un@opmayus
cpeo pasnuuHu cecMeHmu Om HaceleHuemo, ¢ o2ned nosu-
waesane Ha eeKmueHOCMma Ha KOMYHUKAYUOHHUME UHmep-
BCHYUU 30 NPOMOYUSL HA 30pase U NpeseHyus Ha borecmume.

Mamepuanu u memoou: [Iposedero e npoyusarne Ha npeono-
yumanume Kamaau 3a 30pasHa UHPopmMayus cped pasiuiHu
ceemenmu om 6vreapckomo nacenerue Hao 20 e. 3a nepuoda
2016-2017 e. Ilpoyusanemo obxsawa 804 auya om 28 00-
nacmuu epaoa 6 bvreapus, nodbpanu na cryvaen npunyun
upe3 npaKa uHOUSUOYAIHa ankema. Jannume om anKemuu-
me Kapmu ca 8b6edenu u 00pabomenu CbC CMamucmuiecKus
naxem SPSS 20.0.0.

Pesynmamu: Jlexapume ca Hail-4ecmo u3noa36an U3MoOYHUK
3a 30pasna ungopmayus (84,8%). Cneo nexapume OrusKu-
me xopa (cemeticmeo u npusment) ca Ha-4ecmo npeono-
YUMAaH MeNCOVIUYHOCHEN KAHAL 34 30pagHa uH@opmayusl
(40,5%). Om macosume KOMYHUKAYUOHHU KAHAIU UHINEPHEM
(48,4%) e Hati-uecmo npeonovuman UMOYHUK 3A 30PaAB-
Ha uHgopmayus, Kamo OMHOCUMETHUSM O HA JHCeHUme
(54,1%) e no-sucox om mosu na mvoceme (39,6%) (p<0,05).
Haii-6ucoxa e ynompebama na unmeptem 6v8 6b3pacmma
20-29 2. (80,6%), npu yuawume (84,0%), cayocumenrume
Ha HeowpoicasHa cayicoa (58,9%), eucwucmume (58,5%) u
me3u 6 omnyck no mauuuncmeo (38,3%), a nau-nucka npu
xopama nao 60 e. (14,8%) u npu nuckoobpasosanume epynu
(2,4%) (p<0,001), kamo npu mesu 08e epynu menesusuUsmMa e
OCHOBeH MAco8 Kanaa 3a 30pasHa ungopmayus (33%). lle-
yamuume mamepuaiu ca Hat-paoko npeonoyumanu (24,0%)
3a 30pasna ungopmayus. Te ca no-yecmo u3noA36aHu om
sucwucmume (29,4%), yuawume (29,2%), cuiysocumenume na
HeowvpacasHa cayacoa (28,5%), om scenume (27,57%) u mesu
6 omnyck no mavuuncmeo (25,0%), a nuckoobpaszosanume
epynu He U3N0A36am Mmo3u KaAHAl 3a 30Pa6HA UHDOPMAYUs.

H3600u: Omoennume CcOYUATHO-0eMOPAPCKU CceeMeHmU
umam pasaudHy npeonoYUManua OMHOCHO USMOYHUYUmMe 3d
30pagHa uHgopmayus, Koemo naiaea ceecmMeHmayus Ha ayou-
mopusama npu u360p Ha KanaIu 3a UHMmepeenyul, Haco4yenu
KbM HPOMOYUs Ha 30pase.

KurouoBu nymu: 31paBHa nHdpopmanms,
KOMYHUKAIlHOHHU KaHAJIN, HACEJICHNE

34 EEENR an EENR

HEALTH PROMOTION AND DISEASE PREVENTION

HEALTH INFORMATION
CHANNELS PREFERRED IN
DIFFERENT SEGMENTS OF

POPULATION OVER
20 YEARS

Tatyana Karanesheva, Natashka Danova,
Iliana Yaneva

National Center of Public Health and Analyses

SUMMARY

Objective: The aims of this paper are to explore health
information channels across different segments of the
population, in order to increase the effectiveness of
communication interventions to promote health and
prevent disease.

Materials and Methods: Study of the preferred health
information channels among different segments of the
Bulgarian population over 20 years for the period 2016-
2017. The study covered 804 persons from 28 district
cities in Bulgaria, randomly selected by direct individual
questionnaire. Data from the questionnaires were
analyzed using Statistical Package for Social Science
(SPSS), Software version 20.0.

Results: Nowadays, medical doctors are the most
commonly used source of health information (84.8%).
Following doctors, close relatives (family and friends)
are the most commonly preferred interpersonal
health information channel (40.5%). Of the mass
communication channels, Internet (48.4%) is the most
commonly used source of health information, with a
relative share of women (54.1%) higher than that of men
(39.6%) (p<0,05). The highest is the use of the internet
in the age of 20-29 yrs (80.6%), the students (84.0%),
the non-state employees (58.9%), the graduates (58.5%)
and these on maternity leave (58.3%) and lowest use is
in people over 60 (14.8%) and in low-educated groups
(2.4%) (p <0.001), where in these two groups the TV is
the mainstream mass communication channel for health
information (33%). Print materials are the most rarely
preferred (24.0%) for health information. They are more
commonly used by graduates (29.4%), students (29.2%),
non-state employees (28.5%), women (27.57%) and
women on maternity leave (25,0%), and low-educated
groups do not use this health information channel.

Conclusions: The individual socio-demographic
segments have different preferences regarding the
sources of health information, which requires audience
segmentation in the selection of intervention channels
aimed at promoting health.

Key words: Health information, Communication
channels, Population
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nPomMoL WA HA 3APABE W NPEBEHLUA HA BONECTUTE

BbBEAEHUE

[Ipe3 mociaeqHUTE TOAMHY 3HAYUTEIHO CE MOBUIIU OpPOST Ha
KOMYHHUKAallMOHHUTE KaHAIM 3a 3ApaBHA WH(pOpMAIHs, Ha-
pacHa u OpOSIT Ha 3PaBHUTE BHIIPOCH, KOUTO 3aHUMAaBaT 00-
miectBeHocTTa. OT JApyra cTpaHa, MOTPEOUTEITUTE U3UCKBAT
BCC IMOBCUC U IMO-KAYSCTBCHA 31paBHA HMH(OpPMAIHS, KATO
MMAaT BCE TO-TOJISIM M300p Bh3 OCHOBA HA JIMYHU UHTEPECH,
MOTPEOHOCTH U MPEAMOYNUTAHUS.

Penuna n3cnenBaHus MOKa3BaT, Y€ JEKAPUTE MPOIBIKABAT
Jla ca TPEeANoYNTaH M3TOYHHUK 3a 3ApaBHa MH(popmanus 3a
moBeueTo xopa (1, 2, 3). MexaynmunaHOCTHATAa KOMYHHUKAIHS
MEXXy MalMeHTa 1 JIeKaps UMa Hail-roysiMo Bb3/eiicTBHE 3a
HaMaJlgBaHEe Ha 3a00JIeBAEMOCTTAa M CMBPTHOCTTA IIPH XPO-
HUYHM 3a00JsBaHus, Upe3 MEepCOHATH3NpPaHa HH(OPMALIHS
n obmeH Ha mHpopmarus (1). CeMecTBOTO U MPHUATEIHUTE
CBII0 YECTO CE M3MOJI3BAT KaTO M3TOYHHIM 3a 3ApaBHA HH-
dopmarus ¥ BIUSAAT BbPXY B3€MaHETO Ha 3[paBHU pelle-
Hus (4). MeXIyTnIHOCTHUTE KaHAIH - JICKApH, CEMEHCTBO
U TIPUSTEIHN, CE CMSTAT 3a Hal-HAJACKIHM M3TOYHHIH 3a
3npaBHa nHpopManus (5, 6. 7, 8, 9).

Hapen ¢ ToBa cpencTBara 3a MacoBa HH(GOPMAIIHS 1aBaT Bb3-
MOKHOCT 37paBHUTE MOCTIaHUsI 1a JOCTUTHAT OBP30 A0 00K
U IEJICBU ayIUTOPUU. MacMeINHUTE Ca BAXKHH HHCTPYMCHTH
3a MOCTUTAHETO Ha IeJINTe Ha obmecTBeHoTo 3apase (10, 11,
12)

[TpoyuBanus MOKa3Bar, 4e TEJIEBU3USATA € MHOTO MO-TIOIMY-
JsipeH M e()eKTUBEH KaHal 3a 3JpaBHa MH(OpPMALHs OT pa-
JIMOTO W TEYaTHUTE MEIUH, KaTo ce HaOIroaBar pasyindus
B M3IIOJI3BAHETO W CpeJ] OTACTHUTE COLMAIHO-IeMOrpadCKu
rpynu (13, 14, 15, 16, 17, 18, 19, 20).

Makap 4e TpaJULIHOHHUTE H3TOYHHIU BCE OIIE UMAT BayKHA

pOJIsL, HHTEPHET Beye Ce Hajlara Karo OCHOBEH M3TOYHHK Ha
31paBHA HHPOPMAITUS Cpel MO-MJIAUTE U 00pa3oBaHU T'py-
mu oT HaceneHuneto (21, 22). ComuanHo-neMorpadcKuTe xa-
PaKTEepUCTHKH ca (aKTop MPpH H300p Ha HHTEPHET 3a ThpCe-
He Ha 31paBHa nHpopmanus. M3cnensanus B CAILLl u EBpoma
OTYHTAT MO-IIMPOKO H3IOJI3BaHE Ha MHTEPHET 3a 3[paBHA
nHboOpMaIUs Ccpel HaceJIeHHe Ha BB3pacT 25-44, paboTe-
i 1 obpasoBann. Cpex Be3pacTHUTE HAX 18 T., )keHUTE ca
MO-CKJIOHHH OT MBXKETE J1a U3II0JI3BaT HHTEPHET 3a 3paBHA
nHdopmarus. Xopara ¢ MO-BUCOKH JTOXOIHU Ca I10-CKJIOHHH
Jia M3I0JI3BAT MHTEPHET 3a 3ApaBHA HH(OPMALUs, OTKOJIKO-
TO TE3W C MO-HHUCKH Aoxonau. Paboremmure Ha BB3pact 18-55
I. [I0-4eCTO M3IOJI3BAT MHTEPHET 3a 3ApaBHA MH(MOPMAIHS,
OTKOIKOTO Oe3pabOoTHUTE Ha ChIIaTa Bh3pacT (22, 23).

LEN

I[a CC MIpoyvar NpeANnOUYUTAHUTE KaHAJIUTC 3a 3JpaBHA HWH-
q)OpMaL[I/ISI Cpea pa3jndHu CErMCHTU OT HACCIICHUCTO, C OI'-
JICA IMOBHIIaBaHE Ha e(beI(TI/IBHOCTTa Ha KOMYHUKAaITUOHHUTC
HWHTCEPBCHIIMHU 3a IPOMOLM HA 3APABC U IPCBCHIIUSA HA Ooute-
CTHUTE.
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INTRODUCTION

In recent years, the number of communication channels
for health information has increased considerably, and
the number of health issues that which concern the
public has grown. On the other hand, consumers are
demanding more and better health information, with a
growing choice based on personal interests, needs and
preferences.

A number of studies have shown that physicians continue
to be the preferred source of health information for most
people (1, 2, 3). Interpersonal communication between
the patient and the physician has the greatest impact on
reducing morbidity and mortality in chronic diseases
through personalized information and information
sharing (1). Family and friends are also often used
as sources of health information and influence
health decision-making (4). Interpersonal channels -
physicians, family, and friends are considered to be the
most reliable sources of health information (5, 6, 7, 8, 9).

Meanwhile, the media also enable health messages to
reach out quickly to general and targeted audiences.
Mass media are important tools for achieving public
health goals (10, 11, 12)

Studies show that television is a much more popular and
effective channel for health information than the radio
and print media, with differences in its use among the
different socio-demographic groups (13, 14, 15, 16, 17,
18, 19, 20).

Although traditional sources still play an important
role, the Internet is already a major source of health
information among younger and educated population
groups (21, 22). Socio-demographic characteristics
are a factor in choosing the Internet to search for
health information. Research in the United States and
Europe reported wider use of the Internet for health
information among a population aged 25-44, working
and educated individuals. Among adults over 18,
women are more likely than men to use the Internet
for health information. People with higher incomes are
more likely to use the Internet for health information
than those with lower incomes. Workers aged 18-55 are
more likely to use Internet for health information than
unemployed at the same age (22, 23).

AIM

To explore the preferred health information channels
among different segments of the population to increase
the effectiveness of communication interventions for
health promotion and disease prevention.
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MATEPWAN U METOOU

IIpoBeneHo e mpoyuBaHe mpe3 nepuona centemspu 2016 -
centemBpu 2017 1. cpen u3Banka ot 804 nuna Hax 20 rouHH,
oT 28 o0macTHH rpaja, MoA0paHy Ha CIyJaeH MPHHITUI, Ipe3
Mpsika MHAWBHUIyalTHA aHKeTa. /JaHHUTE OT aHKETHUTE KapTH
ca BbBEJICHH M 00pabOTCHH ChC CTaTHCTHYCCKH TakeT SPSS
20.0.0. 3a HUBO Ha 3HAUYUMOCT, IIPU KOETO C€ OTXBBPJS HY-
JeBara xumnoresa, € npueto p<0.05. OCHOBHUTE U3MOJI3BAHU
CTATUCTUYECKH METOIU Ca: JECKPUIITUBEH aHaIH3; rpadu-
YeH aHaJU3; aJTEePHATHBEH aHAJIHN3, BapHAIMOHEH aHAIIH3,
(dakTOpeH aHanmu3, METOJ] HA TPyNHpaHe, Z-TeCT 3a YCTaHO-
BSIBAHE Ha CHILECTBEHO pa3jIM4Me U CTATUCTHUYECKA ITPOBEP-
Ka Ha XUIIOTE3HTE.

PE3YNTATU U OBCBbXAOAHE

AHKETHpPaHHTE JINIA, CAMO T'PAJICKO HACEJCHHE, Ca TPYIIH-
panu B 5 Bp3pactosu rpynu (20-29 r.; 30-39 r.; 40-49 r.; 50-
59 r. u Hag 60 roguHm). PasnpeneneHneTo 1mo Bb3pacToOBH
IPYNH € TOYTH eHAaKBO, KaTo rpynara Haj 60 roguHu € ¢
Hail-HUCBK oTHOocHuTeneH st (19,3%), a Hali-BHCOK € OTHO-
CUTETHHUAT A1 npu rpynaTta 50-59 r. OTHOCUTETHUAT ST
Ha xeHuTe (60,0%) e mo-BUCOK, B CpaBHEHUE C TO3H HA Mb-
xkere (40,0%).

PesynraTute oT oTroBopa Ha BBIpOCA ,,OmKbOe npeono-
yumame 0a noyuasame ungopmayus 3a 30pasemo? “ 1no-
Ka3Bar, 4ye Jiekapume ca Hal-uecTo M3I0JI3BaH U3TOYHUK 32
3npaBHa nHpopManus (84,8%), 6e3 chiecTBEHA pa3iiuKa o
noJ1. CrieziBal Mo 3Ha4MMOCT KOMYHHUKAIIMOHCH KaHaJ € UH-
mepHem, KOMUTO 3aeMa IIBPBO MSCTO CPEI MACOBHTE KOMY-
HUKAIMOHHU KaHaJHu. [Io4TH BCEKH BTOPH OT PECTIOHICHTH-
Te (48,4%) e mocovrI MHTEPHET KaTO M3TOYHHUK 33 ThPCEHE
Ha WHpOpMAIMs 3a 37paBeTO, IPHU CHIIECTBEHA paslinKa
B OTHOCUTENIHHTE JsjoBe Ha MBxkeTe (39,6%) M KeHUTe
(54,1%) (p<0,005). Cveem om 6au3vK 3aeMa TPETO MACTO,
KaTo M3TOYHUK 3a 3apaBHa uHpopmanus (40,5%), nmo-uec-
TO IPEIMOYNTAH OT KeHUuTe (43,2%), OTKOIKOTO OT MBXKETE
(36,4%) (p<0,05). Tenesususama e mMOCTaBEHa Ha YETBHPTO
MSCTO, KaTO U3TOYHHUK 3a 3/[paBHa MHPOpMALHsI U Ha BTO-
PO Cpel MacoBUTE KOMYHUKAIMOHHU KaHanu (28,2%), 6e3
ChILECTBEHA pa3JikKa I10 1oJ. Bcekn 4eTBbpTH 10COoUBa, e
TBPCH 3JpaBHa HWHPOPMALUS OT neuamuume mamepudiu
(24,5%), xaTo Te3W KaHAIHU Ca MO-9eCTO MPEAMOYHTAHU OT
xkeHure (27,5%), orkonkoto ot mexkere (19,8%) (p<0,05).
2% OT peCHOHJCHTHTE ca MOCOYMIIN, Y€ U3IOJI3BAT APYTH
KaHaJu.

O0600meHnTe JTaHHK 32 U3TOYHULIMTE 32 3/ipaBHAa HH(OpMa-
s, o0IIO 3a Ls1aTa U3BaJKa, ca IpeACTaBeH: Ha ¢urypa 1.
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MATERIAL AND METHODS

A survey was conducted between September 2016 and
September 2017 among a sample of 804 individuals
over 20 years of age, from 28 randomly selected district
cities by direct individual questionnaire. Data from the
questionnaires were analyzed using Statistical Package
for Social Science (SPSS), Software version 20.0. For the
significance level, where the zero hypothesis was rejected,
p <0.05 was accepted. The main statistical methods used
are: descriptive analysis; graphical analysis; alternative
analysis, variance analysis, factor analysis, grouping
technique, Z-test used to determine the significant
difference and statistical hypothesis testing.

RESULTS AND DISCUSSION

Respondents, only urban population, are grouped into
5 age groups (20-29, 30-39, 40-49, 50-59 and 60+). The
distribution by age groups is almost the same, with
the group over 60 years with the lowest relative share
(19.3%) and the highest share is in the group 50-59 yrs.
The percentage of women (60.0%) is higher than that of
men (40.0%).

The results from the question ,,Where do you prefer to
receive health information from?“ show that doctors
are the most commonly used source of health information
(84.8%), with no gender difference. Another important
communication channel is the Internet, which occupies
the first place among the mass communication channels.
Nearly every second respondent (48.4%) indicated the
Internet as a source for seeking information on health,
with a significant difference in the relative shares
of men (39.6%) and women (54.1%) (p <0.005). 4 tip
from a close friend or relative occupies the third place
as a source of health information (40.5%), more often
preferred by women (43.2%) than by men (36.4%) (p
<0.05). Television is ranked fourth as a source of health
information and second to mainstream communication
channels (28.2%), with no gender difference. Every
fourth indicates that they seek health information from
printed materials (24.5%), these channels being more
preferred by women (27.5%) than men (19.8%) (p<0.05).
2% of respondents said they were using other channels.

Summarized data for health information sources, total
for the entire sample, are presented in Figure 1.
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Figure 1. Preferred channels for health information
among the population over 20 years
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lMpedno4YumaHu KaHanu 3a 30paeHa KOMyHUKa-
yusi cped HacesleHUe Ha eb3pacm Haod 20 200u-
HU Mo eb3pacmosu 2pynu

OuakBaHO MMa pasjvKa MpPU OTACITHUTE BH3PACTOBU TpY-
U 110 OTHOILICHHWE HA W3MOJI3BAHNTE M3TOYHUIIM 32 3/IpaB-
Ha uHpopmanus. HezaBUCHMO OT pa3iuuusTa JIeKapure ca
Hal-npeAnoYnTaH U3TOYHHK 332 BCHYKH Bh3PACTOBU IPYIIH, C
M3KJTI0YEHNE Ha Hal-MitajzaTa Bp3pacToBa rpymna — 20-29 ro-
JIMHU, 32 KosATO HHTepHET (80,6%) € mo-mpeArnoYnTan KaHal
3a 3apaBHa nHpopManus ot jekapute (60,0%). Hucbamanc
ce HaOmIoaBa MpHU TEIEBU3UATA U 0COOCHO TPU MHTEPHET,
KBbJETO MMa ChIUIECTBEHA Pa3jiMKa B ThPCEHETO Ha 31paBHA
UHpOPMAIUs CPell pa3IMYHUTE Bb3PAcTOBH rpynu. Miaau-
T€ BB3PACTOBH I'PYIU MPEAIOUNTAT HHTEPHET MPE]] TeICBH-
3UsITa KaTO KaHal 3a 37paBHa MH(OpMaIus, KaTo ¢ Hall-BH-
COK OTHOCHTEJEH 11 e rpynata 20-29 roguau (80,6%), cbe
CTaTHCTUYECKH 3HAYMMA PA3JIMKa CIPSIMO OCTAHAIHUTE TPYy-
mu (p<0,001). HaGsronaBa ce CpaBHUTEIIHO BUCOKO THPCEHE
Ha 37paBHa HHPOpMALH OT OJU3BK YOBEK, OJTM3KO JI0 TOBA
Ha nHTepHeT. Hail-mnagara Bp3pacToBa rpyna - 20-29 r., mo-
Ka3Ba Hal-BUCOK MPOLIEHT HAa ThPCEHE HA 37paBHA HHPOPMa-
nus OT OnMu3BK 4oBeK (52,5%) ¢hC CTATHCTUYECKH 3HAUYMMA
pasnuka crpsmo octananute rpynu (p<0,05). TeneBuzusta
€ Haif-4ecTo NMpeNnoYrTaH MAaCOB KOMYHUKAIIMOHEH KaHAJ 32
3apaBHa HHpopMamusa ot xopara Hax 60 roguau (33,5%) u
Hal-psAIKO - OT pecnoHAeHTHTE B rpymara 20-29 1. (23,1%)
(p<0,05). CpaBHUTEIIHO HUCHK € UHTEPECHT KbM IEUATHUTE

* The sum of percentages is more than 100 because respondents can choose
more than one answer.

Preferred channels for health information
among the population over 20 years

There is a difference in age ranges with respect to the
different age groups in relation to sources of health
information used. Regardless of the differences,
medical doctors are the most preferred source for all
age groups, except for the youngest age group - 20-29
years for which Internet (80.6%) is a more preferred
channel for health information than doctors (60.0%).
Imbalances are seen in television, especially in the
Internet, where there is a significant difference in
demand for health information among different age
groups. Young age groups prefer Internet to television
as a health information channel, with the highest
proportion being the 20-29 age group (80.6%), with a
statistically significant difference from the rest of the
groups (p<0.001). There is a relatively high demand for
health information from a relative or friend close to that
of the Internet. The youngest age group - 20-29, shows
the highest percentage of search for health information
from a close person (52.5%), with a statistically
significant difference from the other groups (p<0.05).
Television is the most commonly favored mass
communication channel for health information from
people over 60 (33.5%) and, most rarely, by respondents
in the 20-29 age group (23.1%) (p<0.05). Relatively low
is the interest in printed materials for all age groups,
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Marepualii, 3a BCUYKU Bb3PACTOBU I'PYIIU, KOCTO 61/[ MOTIJIO
Jla ce 00SICHU C HABJIM3aHETO HAa HOBUTE M0-aTPAKTHBHU Ka-
HaJM 3a 31paBHa uHpopMmanus (dur. 2).

Quaypa 2. [pedrioyumaHu KaHasnu 3a 30pasHa UHgopma-
yus rno eb3pacmosu epynu

HEALTH PROMOTION AND DISEASE PREVENTION

which could be explained by the introduction of new
more attractive channels for health information (Figure
2).

Figure 2. Preferred channels for health communication
among the population aged 20+ by age groups
education
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lMpedno4umaHu kaHasu 3a 30pasHa
KOMYHUKayusi cped HacesleHue Ha 8 b3pacm
20+ 200uHu no obpasoeaHue

Penuma wm3crmenBaHus TOKa3BaT 3HAYUTCIHH pa3IHUYUs B
NpEeANTIOYUTAHUTEC KOMYHUKAITUOHHU KaHaJld B 3aBUCHUMOCT
oT oOpa3oBanueTo. HuBoTO Ha 00pa3oBaHue OKa3Ba BIUSHUE
BBPXY JOCTBIIA JI0 3[paBHA HHPOPMAIHUS, TPESIIOUNTAHUTE
W3TOYHUIIM 32 HH(OpMAIHs U pa3OHpPaHETO M.

PecriongentuTe ca rpynupaHu B 4 rpynu 1mno oopazoBaHHE:
6e3 oOpazoBaHUe U HAYaJIHO 0OpPa30BaHUE; OCHOBHO 00pa30-
BaHUe; CpeaHo 00pa3oBaHue U BHCIIE oOpa3zoBanue. Haii-ro-
M € OposiT Ha PECNOHJCHTHUTE C BHclLIe oOpa3oBaHUE —
54,2%. CnenBa rpymnara cbc cpenHo obpasoBanue — 36,7%.
Ha tpero mscTo e rpynaTta ¢ ocHOBHO — 5,1%. Hail-manka e
rpynara 6e3 oOpa3oBaHue ¥ HauyaTHO oOpa3oBanue — 4%.

Ha ¢urypa 3 e mpeactaBeHo pasnpeiescHHeTo Ha MPeo-
YUTAHUTE KaHAJIU 32 37paBHA HHPOPMALHS CPe Pa3InIHHU-
T€ CETMEHTH 10 00pa30BaHME.

38 EEENR an EER EEN

Preferred channels for health
communication among the population
aged 20+ by education

A number of studies show significant differences
in preferred communication channels depending on
education. The level of education has an impact on
access to health information, preferred sources of
information and understanding.

Respondents are grouped into 4 groups by education:
no education and primary education; upper primary
education; secondary education and higher education.
Highest is the number of respondents with higher
education - 54.2%. The group with secondary education
follows - 36.7%. Third is the group with upper primary
education 5.1%. The smallest is the group without
education and primary education - 4%.

Figure 3 presents the distribution of the preferred health
information channels among the different segments by
education
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Figure 3. Preferred channels for health communication
depending on education
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Koncratupa ce pasnuka B NpearnoYyUTaHUATA KbM H3TOY-
HUIUTE 32 37paBHa WHPOPMAIHA B 3aBUCHMOCT OT 00pa3o-
BAHUETO HA PECNOHACHTUTE. Bblpeku ue jekapure ca Ha
II'BPBO MSICTO IIPY BCUYKUTE I'PYTIH, € HAOII0/1aBa CTaTHCTHU-
YECKU 3HaYMMa Pa3IuKa B CTEIEHTa Ha U3MO0JI3BAaHE HAa TO3U
KOMYHHKAllHOHEH KaHAJ MEXJy PECIOHAEHTUTE C OCHOBHO
oOpa3oBaHHUe U TE3U ChC cpeaHo obOpazoBanue. [Ipu cpenen
MPOLEHT 3a BCUUKU I'pynu oT 84,8%, Hall-BUCOK € OTHOCH-
TEJHMST AU Ha Tpynara ¢ OCHOBHO obOpa3oBanue — 90,2%,
a Hali-HUCBHK — Ha PECIIOHICHTUTE ChC CPEHO 00pa3oBaHUE
—79,7% (p<0,05). MuTepHuet (48,4%) € MOCOYCH KaTO BTOPU
W3TOYHUK (paHT) IpU IPYIIUTE C BUCIIE U CPETHO 00pa3oBa-
Hue (cboTBeTHO 58,5% u 44,7%) ¥ Ha TOCIETHO MSCTO TIPH
TEe3! ¢ HavaIHo u 0e3 o0pa3oBaHWE W OCHOBHO 0Opa3oBaHHE
— cpoTBeTHO — 3,1% 1 2,4% (p<0,001). CbBeT OT OJM3BK
€ MOCTaBeH Ha TPETO MSICTO KaTO KaHaJ 3a 3JlpaBHa HH(OP-
manus (48,4%), Hal-4ecTo H3MOJI3BaH OT PECHOHACHTHUTE
CBhC cpemnHO oOpasoBaHue - 44,4%, cieBaHU OT BUCIIUCTH-
Te - 41,1% u Hali-MaKo M3MOJ3BaH OT TE3H C OCHOBHO 00-
pazoBanne — 17,1% (p<0,001). TeseBu3usiTa € mocraBeHa Ha
4eTBbPTO MsCTO ¢ 30,2%, Hall-4ecTo U3MOI3BaH U3TOUHUK 3a
3paBHA MH(OPMAIHA OT PECIOHJCHTUTE C OCHOBHO 00pa-
3oBanue — 32,8%, a mo-psAAKo OT BUCIIUCTUTE -27,5%, KaTO
TYK He ce HaOo[aBa CTaTHCTUYECKa 3HaYMMa pasiifuKa 110
oOpa3zoBanue. Ha mociesHo MACTO ca KJIacCHpaHU MeYaTHH-
Te MaTepuaau — 24,5% 3a BCUUIKH OTTOBOPIITH. TyK, 00sic-

There is a difference in preferences for health information
sources depending on the education of the respondents.
Although medical doctors rank first among all groups,
there is a statistically significant difference in the extent of
use of this communication channel between respondents
with upper primary education and those with secondary
education. At an average rate for all groups of 84.8%, the
highest share of the group with upper primary education is
90.2% and the lowest for the respondents with secondary
education - 79.7% (p<0.05). Internet (48.4%) is mentioned
as the second source (rank) for the higher and secondary
education (respectively 58.5% and 44.7%) and lastly for
those with primary and no education and upper primary
education respectively - 3.1% and 2.4% (p<0.001). Advice
from a close friend is ranked third as a health information
channel (48.4%), most commonly used by respondents
with secondary education - 44.4%, followed by graduates
with higher education - 41.1% and the least used by these
with primary education - 17.1% (p<0.001). TV is ranked
fourth with 30.2%, the most commonly used source for
health information by respondents with primary education
- 32.8%, but rarely by university graduates -27.5%, as here
with no statistical significance difference by education.
Last but not least, the printed materials were classified -
24.5% for all respondents. Here, it is understandable there
is also a significant difference between respondents with
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HUMO, CBIIO MMa 3HaA4YuMMa pa3jiuka MEXAY PECHOHACHTU-
T€ C BUCIIE U CPeIHO 00pa3zoBaHME M HUCKOOOpPA30BaHUTE.
Haii-Bucok nHTepec KbM TO3M U3TOYHUK MOKa3Ba I'pynara ¢
Buciie oopasoBanue — 29,4%, cienBaHa OT Ta3u CbC CPEIHO
oOpa3oBanue — 22,7%, a Hal-HUCHK - IPyIaTa ¢ OCHOBHO 00-
pasoBanue —4,9% (p<0,001). I'pynara ¢ HadasHO U 6€3 0Opa-
30BaHUE HE MOCOYBA TO3M KaHaJI, KATO M3TOYHHUK 3a 31paBHA
nHpopManus. Hali-3HaunMu pasinyusi Ma Mexy IpynuTe
ChC CPEIHO U BHCIIIC 00pa30BaHUE U IBETE HUCKOOOPa30BaAHU
rpynuy npu U3noJI3BaHETO HA UHTCPHET, NIEYaTHU MaTCpraIn
U ChBET OT Ou3bK. Te3u KaHAIU ca 3HAYUTEIHO MO-YECTO
M3MO0JI3BAaHU OT PECIOHJICHTUTE ChC CPEIHO M BHCIIEC 00pa-
30BaHUE B CPABHCHUE C TE3U C MMO-HUCKO oOpa3oBanue. Karo
51710 IBeTe HHCKOOOPA30BaHM I'PyNH — ¢ OCHOBHO 00pa-
30BaHUE W HAYAJIHO U 0e3 00pa3oBaHHe M3IMOJI3BAT CAMO
€INH MaCOB KOMYHHKAIHOHEH KaHAJ 32 31paBHa nHOp-
Manus - TeJIeBU3HUsI.

MpednoyumaHu kaHasu 3a 30pasHa KOMYHUKa-
yusi cped HaceneHue Ha eb3pacm 20+ 200uHU
no mpydoea 3aemocm

TpynoBara 3aeTocT € BaxeH (pakTop npu mpoduiIupane-
TO Ha 3[paBHATA ayJUTOPHS, 3aI[OTO OMpPEIeIs Pa3IHIHH
3IpaBHU MPOOIEMH M 3IpaBHHU BBIIPOCH, KOUTO BBIHYBAT
oTneNHUTE cerMeHTH. [1o TpyZ0Ba 3aeTOCT pEeCIOHICHTHTE
ca pasJesieHu B CIEJHUTE I'PYNU: HA ObpiicasHa Cayicoa;
HeOwpIICABHA CLydicOa; camonaemauy ce; yuauy;, OOMaAKums,
68 OMNYcK Nno Mauuuncmeo/ no dawuncmeo, despabomen,
mpyoocnocoben, bespabomen, HempyOOCnocoOeH, NeHcu-
oHnep. Hali-TronsiM e AembT Ha PECIOHICHTUTE HA HEIbPKaB-
Ha ciryx6a — 38,7%. Cnensart: Ha nbpkaBHa ciryxo6a—20,1%,
yuai — 13,3%, nencuonep -11,9%, camonaemai ce — 9,7%;
0e3paboTeH, TpynocmocobeH —2,1, B OTHYCK MO Mai4uH-
ctBO/mo GamuuCcTBO—1,5%, nomakuus ¢ 1,4%. Ha mocaemgHo
MsAcCTO € 6e3paboTen, HeTpyaocnocobeH ¢ 1,1%. Ha tadmn.l. e
MpeACTaBeH OTHOCUTEIHUAT JsJ1 Ha M3MOJI3BaHE HA KaHAJH
3a 3/paBHa HH(OPMAIK M0 TPYAOBA 32€TOCT.

Hanuie e paznuka B n300pa Ha KOMyHUKAIIMOHHY KaHAJIH 32
31paBHa MH(OPMaNUs B 3aBUCHMOCT OT TPYZOBaTa 3a€TOCT
Ha pECNOHACHTHTE. BhIpexn ue pa3roBopuTe ¢ JIeKap ca Ha
II'BPBO MSCTO IMPU BCUUKHU IPyNH (OCBEH IpylaTa ydJail), ce
HaOJII0/1aBa pa3jikKa B CTENEHTA Ha MPEANOYUTAaHEe HA TO3H
KOMYHHKAIlMOHEH KaHal. I'pynmara Ha y4yamiuTe nocrabs
Jgexapure (58,5%) Ha BTOpO MsACTO, CJ1e/l HHTEPHET, KATO
W3TOYHMK 32 3ipaBHAa MHpOPMAILHUs, ¢ KOETO ce pa3Jiu-
YyaBa 3HAYMTEJHO OT APYTUTe IPYNH MO TPYA0BA 32€TOCT
(p<0,001). IIpu ocranamuTe IPYIHU, HAl-BUCOK € Oelbi HA
npeonouumanue Ha 1ekapume Npu cpynama NeHcuouep -
97,9% n Hali-HUCBK NMpPH PECIOHJACHTHTE HA HEObPICAGHA
cayacoa — 86,1% (p<0,05).

40 EEENR an EENR
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higher and secondary education and the low-educated.
The highest interest in this source is shown by the higher
education group - 29.4%, followed by the secondary
education - 22.7% and the lowest - the primary education
group - 4.9% (p <0.001). The primary and non-educated
group does not refer to this channel as a source of health
information. The most significant differences exist
between the groups with secondary and higher education
and the two low-educated groups when using the Internet,
printed materials and advice from a close friend. These
channels are more commonly used by respondents with
secondary and higher education than those with lower
education. In general, the two low-educated groups -
with upper primary education and primary and no
education use only one mass communication channel
for health information — the television.

Preferred channels for health
communication among the population aged
20+ by employment

Employment is an important factor in profiling health
audiences because it determines different health issues
and health topics that concern the individual segments.
In terms of employment, respondents are divided into
the following groups: state service, non-state service;
self-employed,; student; housewife; on maternity/
paternity leave; unemployed, able to work; unemployed,
incapacitated; retiree. The share of respondents in non-
state service is the highest - 38.7%. The following are:
the state service - 20.1%, the student - 13.3%, the retiree
- 11.9%, the self-employed - 9.7%; unemployed, working
-2,1, on maternity/paternity leave - 1,5%, housewife
by 1,4%. Finally, it is the unemployed, unable to work
with 1.1%. On Table 1 the relative share of use of health
information channels for employment is presented.

There is a difference in the choice of communication
channels for health information depending on the
employment of the respondents. Although conversations
with a medical doctor are the first in all groups (apart
from the student group), there is a difference in the
degree of preference of this communication channel.
The group of students places medical doctors (58.5%)
second, after the Internet, as a source for health
information, which differs significantly from other
employment groups (p <0.001). In the other groups,
the highest is the share of preference to doctors in the
group of retiree - 97.9% and the lowest for non-state
respondents - 86.1% (p <0.05).
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Tabnuya 1. is3nonseaHu kaHanu 3a 30pasHa UHopMayus
no mpydosa 3aemocm

HEALTH PROMOTION AND DISEASE PREVENTION

Table 1. Used health care information channels by
employment

Jlekap UHTepHeT CbBeT OT 6/1M3bK | Teneesusmsa MeyaTtHn
martepuanu
Medical doctor Internet Advice from a Television Printed materials
close friend
% % % %

Ha abprkaBHa caykba 88,2% 37,9% 34,2% 22,6% 21,1%
State service

HepbprkaBHa cnyxkba 86,1% 58,9% 45,0% 32,0% 28,2%
Non-state service

CamoHaet 88,5% 39,8% 34,5% 24,7% 23,1%
Self-employed

Yyuauy 58,5% 84,0% 48,1% 20,1% 29,2%
Student

OomaKkuHa 90,9% 36,4% 36,4% 30,0% 9,1%
Housewife

OTNycK N0 MaitumMHCTBO/ 6GaLLUHCTBO 91,7% 58,3% 50,0% 41,7% 25,0%
On maternity / paternity leave

bespaboTeH TpyaocnocobeH 88,2% 35,3% 23,5% 28,6% 17,4%
Unemployed, able to work

be3spaboTeH HeTpyaocnocobeH 88,9% 0,0% 22,3% 22,2% 0,0%
Unemployed, incapacitated

MeHcuoHep 97,9% 8,4% 38,9% 38,3% 20,2%
Retiree

O6uw0 TOTAL 84,7% 48,2% 40,7% 28,4% 24,6%

*C 60110 ca mapKupaHu cmolHocmu, npu KOUMmMo uma cmamucmu4yecku 3Haqyuma pasnu-
ka (p<0,05) u (p<0,001).

VHTepHeT € 1OoCOoYeH KaTro BTOPH HM3TOYHHUK (paHr) oOIo
(48,2%) npu ciepHUTE TPYIIN: HA AbpXKaBHA CIIyX0a, HeJIbp-
JKaBHa ciry0a, caMOHaeMalnl ce, JIOMakWHsS, B OTIIYCK IIO
MaH4YMHCTBO/ MO OAIIUHCTBO, 0€3padOTEH TPYIOCHOCOOCH.
HNurepHer e Haili-4yecTO NPeANOYUTAH KaHAJ M IbPBHU
M3TOYHHUK 3a 3paBHa uHopManua 3a rpynara ,yqam
— 84,0%, xato ce HaONIOMaBa CTATUCTUYECKH 3HAUYNMO Pa3-
IUYre MEXAy TpynaTa Ha y4YalluTe M OCTaHAJIUTE TPYIH
(p<0,001), koeTo € 0OSICHIMO, Thi KaTO ca Hali-MJIaiaTa Bbh3-
pacroBa rpyrmna, a Te UMaT Hail-BHCOKa ynoTpeda Ha WHTep-
HeT. O4aKkBaHO IpyIara Ha IEHCUOHEPHUTE ITOCTABsl HHTEPHET
Ha MOCJIEAHO MSCTO KaTO U3TOYHHUK 32 37paBHa HHPOPMAIIHS
-8,4%, KaTo TYK CBHIIO cE HAOJI0aBa CTATUCTUYCCKH 3HAYH-
MO paznuuue ¢ octananurte rpynu (p<0,001). Han cpennoto
HUBO, OOIIO 3a [sJIaTa U3BaJKa, € yrnorpedara Ha MHTEPHET
3a 3/[paBHa MH(OPMALUS TPH PECHIOHICHTUTE Ha HEIbP)KaBHA
ciryx06a — 58,9% 1 Te3u B OTIYCK 10 MAWIHHCTBO - 58,3%.

CBbBeT 0T 0/1M3BK € TOCTaBEH Ha TPETO MACTO KaTO U3TOUYHUK
3a 3npaBHa wH(pOpMalus, obio - 40,7%, ¢ U3KIIOUYCHUE HA
rpymnara ,,IecHCHOHEp™, KOUTO I'0 MOCTaBIT HAa BTOPO MSCTO U
rpymnara ,,0e3paboTeH Tpy10CHOCOOEH - Ha YETBBPTO MSICTO.
To3u kaHan e HAW-4€CTO M3IOJ3BAH OT PECHOHJCHTHTE B
OTIYCK N0 MaiiuMHCTBO/MO OamuHcTBO — 50,0% 1 yua-
mH — 48,1%, 1 Hall-ManKo NMPEANOYUTaH OT JBETE TPYNH Ha
6e3padoranTe — 23,0%. Tyk ce HabmIOIaBa CTATUCTHYECKH
3HAUYMMa pas3jInKa MEeXAy TpyIara Ha yJalluTe U TPyIUTe Ha
6e3padorauTe (p<0,05).

* Bold values are marked where there is a statistically significant difference (p
<0.05) and (p <0.001).

The Internet is indicated as a second source (rank) in
total (48.2%) in the following groups: civil service, state
service, self-employed, housewife, maternity / paternity
leave, unemployed. Internet is the most frequently used
channel and the first source of health information for
the student group - 84.0%, with a statistically significant
difference between the group of students and the other
groups (p <0.001), which is understandable, as they are
the youngest age group, and they have the highest use of
the Internet. It is expected that the group of retirees places
the internet as a source of health information -8.4%, and
there is also a statistically significant difference with
the other groups (p<0.001). Above the average, the total
for the whole sample, is the use of Internet for health
information for non-state respondents - 58.9% and those
on maternity leave - 58.3%.

Advice from a close friend is ranked third as a source for
health information, a total of 40.7%, with the exception
of the group of retiree which placed it second and the
group of unemployed, able to work - fourth. This channel
is most commonly used by respondents on maternity
/ paternity leave - 50.0% and students - 48.1%, and
the least favored by the two groups of unemployed -
23.0%. Here, there is a statistically significant difference
between the group of students and both groups of the
unemployed (p<0.05).
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TeneBu3usiTa € MocraBeHa Ha YETBBPTO MCTO — OOIIO
28,3%. T e Haii-yecTO M3MO/I3BaHA 3a 3paBHa HH(pOPMa-
s OT PeCNOHAEHTHUTE B OTIYCK N0 Mai4nHCTBO - 41,7%
U nencuonepure — 37,9% (mocraBeHa Ha TPETO MSICTO) U C
Haif-c1ab MHTEpec KaTo KaHa 3a 3/[paBHa HH(oOpMaLHs pu
yuamure — 20,1%. Tyk ce HaOmioaBa cTaTUCTUYECKH 3HA-
YuMa pasiiuKa Mexy ydamure u neacuonepure (p<0,001) u
IPYIUTE - yYally U B OTIYCK 0 MaifunncTo (p<0,05).

ITeuaTHuTe MaTepHaJu ca IOCTABEHH Ha IOCIEAHO MSICTO
KaTo M3TOYHMK 3a 37paBHa nHpopmanus — 24,6%, 3a Bcuu-
KM OTTOBOPWJIM, KaTO HAal-BHCOK € NMPOLEHTHT B rpynara
yuam — 29,2%, a Hali-HUCBK IIpH rpynaTta foMakuHsg — 9,1%
(p<0,05). I'pynara 6e3paboTeH, HETPYAOCTIOCOOEH HE TIOCOY-
Ba, Y€ M3I0JI3Ba TO3M KaHal 3a 3apaBHa nHpopmarus — 0%.

n3Boau:

HpOBeI[eHI/ITe CMITMPUYHU U3CJIICABAHUA ITOKAa3BaT:

1. Vma celuecTBeHNn pa3nuyus Opu M300p Ha KaHal 3a
31paBHa MH(GOPMAIUS CPEI OTJACITHHUTE COLMAIHO-IEMO-
rpa)CKU CETMEHTH Ha HACEJICHUETO Ha Bh3pacT 20+ roxu-
HHU.

2. JlexapuTe ca Haif-4eCTO MPEATIOYNTAH N3TOUYHHUK 32 3/IPaB-
Ha uHpopManus - 84,8%, KaTo ce HaOIIOAABAT CHIIECTBE-
HU Pa3Iu4us 110 Bb3PACTOBU I'PyTH, 00pa3oBaHKE U TPY-
JIOBA 33a€TOCT.

*  Haii-HUCBK ¢ OTHOCUTCITHHAT 571 HA PECIIOHICHTUTE
oT BB3pactoBara rpyna 20-29 r. (60,0%), a naii-Bu-
COK - Ha pecnonneHture Haja 60 roguuu (97,4%)
(p<0,001).

e PecriongeHTHTE C OCHOBHO 00pa30BaHue ca ¢ HAll-BU-
COK OTHOCHTEJICH MUl Ha M3IOJI3BAHE HA JICKapuTe
KaTo M3TOYHMK Ha 3apaBHa mH(popmamus - 90,2%, a
TE3M ChC CPEIHO C HAl-HUCHK - 79,7% (p<0,05).

e Pas0upaemo, pecrnoHICHTUTE C TPY/AOBa 3a€TOCT —
[IEHCHOHEp MMAT Hai-BUCOK OTHOCHTEJICH JIsiJ B U3-
M0JI3BAHETO Ha JIEKapuTe 3a 3[paBHa HH(OpMALIHSI
—97,9%, a ygamure — Hail--HUCBK 58,5% (p<0,001).

3. Pasznnuusita B MpeAnoYrnTaHnATa Ha OTACIHUTE COoluall-
HO-IeMOTpa)CK¥ TPy OTHOCHO M3TOYHHIIMTE 32 3/1paB-
Ha MH(OPMAIKs ca MO-ACHO MU3Pa3cHU MPU KaHAJIUTE 3a
MacoBa HHpopMaIus.

4. WHTepHeT e Ha BTOPO MCTO - 48,4%, 00110 3a 1s1aTa n3-
BaJKa, KaTo ce HaOJI0/1aBa CTATUCTHYECKH 3HAYMMA pas3-
nuKa 10 1oJI. OTHOCHTEIHMAT AT Ha skeHute - 54,1% e
MIO-BHCOK OT TO3M Ha MBxkeTe - 39,6% (p<0,05). MuTeprer,
KaTo L5110, € Hal-NIPeINOYNTaH U3TOUHHK 3a 3paBHA UH-
¢dopMamys OT MacOBUTE KOMYHHKAIMOHHH KaHaiH. Tyk
OTHOBO c¢ HaOJNIOJaBaT CHIIECTBEHH PA3IMUHS 10 BH3-
pact, oOpazoBaHue U Tpy/0Ba 3aeTocT. TeHaeHusITa € C
HaMallsiBaHEe Ha Bb3pacTTa M TOBHIIaBaHE Ha 0Opa3oBa-
HUETO Jia pacTe U3MOI3BAHETO HA Ta3U MEIUS KaTO KaHaJ
3a 31paBHA HH(OPMALHUSI.

*  PecmonmenTuTe oT Bh3pacToBaTa rpymna 20-29 1. ca c
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TV is ranked fourth - a total of 28.3%. It is most
commonly used for health information by respondents
on maternity leave - 41.7% and pensioners - 37.9%
(placed third) and with the least interest as a channel for
health information for students - 20.1 %. Here, there is
a statistically significant difference between students
and pensioners (p <0.001) and groups of students and on
maternity leave (p <0.05).

Print materials are the most recent source of health
information - 24.6% for all respondents, the highest
in the group of students - 29.2%, and the lowest for
the group of housewives - 9,1% (p<0,05). The group of
unemployed, incapacitated does not indicate that they
use this health information channel - 0%.

CONCLUSIONS:

The empirical studies carried out show:

1. There are significant differences when choosing a
channel for health information among the different
socio-demographic segments of the population aged
20+

2. Medical doctors are the most preferred source
for health information - 84.8%, with significant
differences in age groups, education and employment.

*  The percentage of respondents in the age group
of 20-29 (60.0%) is the lowest, and the highest
is that of respondents over 60 years (97.4%) (p
<0.001);

*  Respondents with upper primary education have
the highest percentage of the use of doctors as a
source of health information - 90.2%, and those
with secondary education have lowest - 79.7% (p
<0.05).

*  Of course, the respondents with employment -
retiree have the highest relative share in the use
of doctors for health information - 97.9% and the
students - the lowest 58.5% (p <0.001).

3. Differences in the preferences of individual socio-
demographic groups regarding sources of health
information are more pronounced in the media
channels.

4. Internet is ranked second - 48.4%, total for the
whole sample, with a statistically significant gender
difference. The relative share of women - 54.1%
is higher than that of men - 39.6% (p <0.05). The
Internet as a whole is the most preferred source of
health information from all mass communication
channels. Again, there are significant differences in
age, education and employment. The trend is to reduce
the age and enhancing education to increase the use of
this media as a channel for health information.

* Respondents in the age group 20-29 have the
highest Internet use rate for health information
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Hall-BUCOK MPOLIEHT Ha M3IMOJ3BaHE HA MHTEPHET 3a
3npaBHa uHpopmaius - 80,6%, a Te3u oT Bb3pac-
ToBara rpyna 60+ - ¢ Haii-HucwHK — 14,8% (p<0,001).
CTaTUCTHUYECKH 3HAUYMMa pa3iiiKa UMa MeXAY Ipy-
nata 20-29 r. ¥ ocTaHAJIUTE BB3PACTOBU T'PYIH.
B®B BB3pactoBata rpymna 20-29 r. ce KoHcTarupa,
4€ PECIIOHACHTUTE Hal-yecTo npeanovYnuTaT UHTEP-
HeT (80,6%) npen nexkapute (60%) KaTo U3TOYHUK 3a
3npaBHa HHDOpMALHSL.

e Ilo obOpa3oBanue Haii-BHCOKa € yrnorpebara Ha HH-
TEpHET OT Xopara ¢ BHcIIe oOpasoBanue (58,5%),
CJIC/IBAHHU OT TE3H ChC cpeHO oOpazoBanue (44,%) u
Half-HUCKa — IIpU Te3H ¢ OCHOBHO (3,1%) u 6e3 obpa-
3oBanue (2,4%) (p<0,001).

*  VYyamuTe /CTyIeHTH/ TOKa3BaT Hail-BHCOKa yHoOTpe-
6a Ha mHTEpHET — 84%, KaTO ro MPEATOYNTAT IPEN
JICKapuTe KaTo KaHaj 3a 3apaBHa HMH(opManus, a
TICHCHOHEPHTE — Hal-HuCcKa - 8,4% (p<0,001). be3pa-
OOTHHTE-HETPYAOCTIOCOOHHU HE TIOCOYBAT, Ue U3IIOI3-
BaT MHTEPHET 3a 3/[paBHa HH(OpMaIIHs.

5. HaTtpero MscTo, 3a 1isy1aTa U3BaKa, KATO KaHaJ 32 3/[paB-
Ha MH(pOpMAIHSA € MOCOYeH ChBET OoT Omu3bk (40,5%).
Tyk ce HabmoaBa CTAaTUCTUYECKH 3HAYMMa pa3ivka B
M3MOJI3BAHETO Ha TO3M KaHall Mo Bb3pacT, 00pa3oBaHue U
TPYyI0OBa 32€TOCT.

*  PecnonnenTtute oT BB3pactoBaTa rpymna 20-29 r. ca
C Hal-BHCOK IPOIEHT Ha M3MOJI3BaHE Ha OJIN3BK
YOBEK 3a 3[paBHa MHpopManus - 52,5%, a Te3u oT
Bb3pacToBara rpyna 40-49 r. - ¢ Hail-HuCBK — 33,6%
(p<0,001).

*  PeCHOHJEHTHTE ChC CPEeIHO 00pa3oBaHUE Hai-4ecTo
MIPEIOYNTAT ChBET OT Onu3bK (44,4%) 3a 3apaBHA
nH(popMaIud, cieaBaHu oT Bucmuctute (41,1%), a
TE3M C OCHOBHO oOpa3oBaHue — Hai-pagko — 17,1%
(p<0,001).

e PecrnoHIeHTHTE B OTIYCK MO MaW4UHCTBO - 50% u
yuamute - 48,1% moka3Bar Hall-BUCOK MPOIICHT Ha
W3M0JI3BaHEe Ha OJIM3BK YOBEK KATO H3TOYHHUK 3a
31paBHa HHPpOpMaIus, a 0e3paboTHUTE — HAH-HUCHK
—22,3% (p<0,05).

6. TeneBu3usTa € MOCTABCHA HA YETBHPTO MSICTO KaTO KaHA
3a 3apaBHa uHpopmanus — 28,2%, ¢ He3HAYUMa Pa3IHKa
o nont. Tyk ce HaOroaBa oOpaTHA TCHIICHIIHS B CPaBHE-
HUE C MHTEPHET — C TIOBUIIIABAHE HA Bb3PACTTa U MOHIKA-
BaHe Ha 00pa30BaHHETO HAPACTBA M3IIOJ3BAHETO HA TO3M
KaHaJl KaTO M3TOYHHK 3a 3/ipaBHAa HH(POPMAIIHSL.

e TemeBusmusTa € HAl-PsAKO MPEIMOYNTAHA 32 3APABHA
nH(poOpMAIUA OT Hal-MIIagaTa Be3pacToBa rpyma 20-
29 ronunu - 23,1% u Haii-decTo — OT Tpynara Haz 60
roguHU - 33,5% (p<0,05).

*  Pecrnongenturte ¢ Buclie 00pa3oBaHHE H3IOJI3BAT
Hall-psiIKO TeJeBU3MsTa 3a 3[paBHa MH(MOpMALIUS —
27,5%, a Te3u ¢ ocHOBHO — Hail-gecTo— 33% (p<0,05).

° Ilo oTHOUIEHUE Ha TpyAaoBaTa 3a€TOCT TCJICBU3UATA

5.

6.

HEALTH PROMOTION AND DISEASE PREVENTION

- 80.6% and those in the age group 60+ - with
the lowest rate - 14.8% (p <0.001). There is a
statistically significant difference between the
group of 20-29 years of age and the remaining
age groups. In the 20-29 age group respondents
most often prefer Internet (80.6%) to medical
doctors (60%) as a source of health information.

*  Education is the highest use of the Internet by
people with higher education (58.5%), followed
by those with secondary education (44,%) and the
lowest - those with primary (3.1%) and without
education (2.4%) (p <0.001).

*  Students show the highest use of the Internet
- 84%, preferring it to physicians as a health
information channel, while retirees indicate
the lowest - 8.4% (p <0.001). The unemployed-
incapacitated do not indicate that they use the
Internet for health information.

Thirdly, for the entire sample, as a health information
channel, advice from a close friend (40.5%) is
indicated. Here, there is a statistically significant
difference in the use of this channel by age, education
and employment.

* Respondents in the age group 20-29 have the
highest percentage of use of a close person for
health information - 52.5% and those in the age
group 40-49 - with the lowest percentage - 33.6%
(p<0.,001).

* Respondents with secondary education most
often prefer advice from close friend (44.4%),
health information, followed by university
graduates (41.1%) and those with upper primary
education - most rarely - 17.1% (p < 0.001).

* Respondents on maternity leave - 50% and
students - 48.1% show the highest rate of use of
a tip from a close person as a source of health
information and the unemployed - the lowest -
22.3% (p <0.05) .

Television is ranked fourth as a health information
channel - 28.2%, with a slight gender difference. Here,
there is a reverse trend compared to the Internet - with
increasing age and lowering education, the use of this
channel as a source of health information has been
increased.

» Television is the most rarely preferred for health
information from the youngest age group 20-29
years - 23.1% and most often - from the group
over 60 years - 33.5% (p <0.05).

*  Respondents with higher education use the health
information televisions most rarely - 27.5%, and
those with the upper primary - most often - 33%
(p<0.05).

e In terms of employment, television is the
most often preferred mass channel for health
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€ Hali-4ecTo MpeANoYUTaH MacoB KaHal 3a 37paBHa
nHpOpMaIUsl OT PECIIOHJICHTUTE B OTIIYCK [0 Maid-
YUHCTBO - 42%, clieZlBaHM OT TpyraTa Ha MEHCUOHe-
pute — 38,3%. Hali-HuCBK HHTEpec KbM TEIEeBU3UATA
KaTo M3TOYHMK 3a 3/ipaBHa MH(OpMalus uMar yua-
mute — 21,0% (p<0,001).

[lewatHuTe MaTrepuanu ca MOCTaBEHU Ha MOCIEIHO MSCTO
- 24,0%, KaTo OTCTHIBAT 3HAYUTEIHO OT UHTEPHET KaTO
KaHaI 3a 31paBHa WHPopmanus. Tyk ce HaOmromaBa cra-
THCTUYECKH 3HAUYMMa pasliiKa IO I0JI, 00pa3oBaHue U
TPYyZI0OBa 32€TOCT.

e JledaTHHTE MaTepHalyd ca IO-4E€CTO W3MOJI3BAaH Ka-
HaJ 3a 3/ipaBHa HH(OpPMANHs OT keHuTe - 27,5%, oT-
KOJIIKOTO OT MBXxeTe -19,8 (p<0,05).

»  Xopara ¢ BHcIIC 00pa30BaHUC UMAT HAW-BUCOK WH-
Tepec KbM MeuaTHuTe Marepuanu — 29,4%, a Te3u ¢
OCHOBHO M 0e3 00pa3oBaHME — MOYTH HE I'M U303~
BaT — 6,5% u 0% (p<0,001).

*  VYyammuTe ca ¢ Hal-BUCOK OTHOCHUTEJCH JsUT Ha W3-
[0JI3BaHE Ha MeyaTHUTE MaTepuaiu - 29,5%, cnensa-
HU OT CITY’KUTEIUTE HA HEIbP)KaBHA CITY>K0a ¥ TE3U B
OTIYCK 110 MaluMHCTBO, CHOTBETHO 28,5% u 25,0%.
Hali-HHCBK ¢ MHTEpEeCHT MPH IpynaTa JOMaKHHS —
9% (p<0,05) u Ge3paboTHUTE HEPAOOTOCTIOCOOHU —
0%.

W3cnenBanero Ha MEAMIHHUTE MPEANOYUTAHUS HA OT/ICIIHU-
T€ CErMEHTH OT ayUTOPUSITA JaBa Bb3MOKHOCT U300PHT HA
KaHaJIA 3a 3/paBHA WHpOpMaIHsA Aa ObIe ChOOpa3eH ¢ Io-
TPEOHOCTUTE U XAPAKTEPUCTUKUTE UM MPH MHTEPBEHIIUH 32
MPOMOIIKS Ha 3/IpaBe U MPEBEHIIUS HA OOJIECTHUTE.

KHUTOMNMUC/REFERENCES:

1.

44 EEENR an

Garrity, T. F., Haynes, R. B., Mattson, M. E., and Engebretson,
J. T. (ed.). Medical Compliance and the Clinical-Patient
Relationship: A Review. Washington, D.C.: Government Printing
Office, 1998.

Lukoschek, P., Fazzari, M., and Marantz, P. “Patient and
Physician Factors Predict Patients’ Comprehension of Health
Information.” Patient Education and Counseling, 2003, 50,
201-210.

Hesse BW, Moser RP, Rutten LJ. Surveys of physicians and
electronic health information. 2010;362:859-60.

Rosenstock IM. Why people use health services. Milbank
Q. 2005;13:1-32. doi: 10.1111/j.0887-378X.2005.00333.x.
[CrossRef].

Sharma M, Romas J. Theoretical Foundations of Health
Education and Health Promotion. Burlington, MA: Jones &
Bartlett Publishers; 2016.

Leisen B, Hyman MR. An improved scale for assessing patients'
trust in their physician. Health Mark Q. 2001;19(1):23-42. doi:
10.1300/J026v19n01_03].

Thompson VL, Cavazos-Rehg P, Tate KY, Gaier A. Cancer
information seeking among African Americans. J Cancer Educ.
2008;13:92-101. doi: 10.1080/08858190701849429.

HEALTH PROMOTION AND DISEASE PREVENTION

information by respondents on maternity leave
- 42%, followed by the group of pensioners -
38.3%. The lowest interest in television as a
source of health information is for students -
21.0% (p <0.001).

7. The printed materials were last mentioned - 24.0%,
as fall far from the Internet as a health information
channel. There is a statistically significant difference
between gender, education and employment.

*  Printed materials are more commonly used by
women as a health information channel - 27.5%
rather than men -19.8 (p <0.05).

*  People with higher education have the highest
interest in the printed materials - 29.4% and those
with primary and no education - almost do not
use them - 6.5% and 0% (p <0.001).

e The students have the highest percentage of
the use of printed materials - 29.5%, followed
by non-state employees and those on maternity
leave, respectively 28.5% and 25.0%. The lowest
interest is in the group of housewife - 9% (p
<0.05) and the unemployed incapacitated - 0%.

The study on the media preferences of individual
audience segments allows choosing health information
channels to be tailored to their needs and characteristics
in the interventions on health promotion and disease
prevention.

8. Barbato, C. A., and Perse, E. M. “Interpersonal
Communication Motives and the Life Position of Elders.”
Communication Research, 19(4), 1992, p. 516—-531.]

9. Brown-Johnson CG, Boeckman LM, White AH, Burbank AD,
Paulson S, Beebe LA. .Trust in Health Information Sources:
Survey Analysis of Variation by Sociodemographic
and Tobacco Use Status in Oklahoma. JMIR Public
Health Surveill. 2018 Feb 12;4(1):e8. doi: 10.2196/
publichealth.6260.PMID: 29434015
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5826981/

10. Agha, S., The impact of a mass media campaign on
personal risk perception, perceivedself-efficacy and
on other behavioral predictors.AIDS Care15(6), 2003,
p.749-762.

11. Parvanta,C., Nelson, D., Parvanta,S., Harner, R., Essentials
of Public Health Communication, Jones & Bartlett Learning,
2011.

12. Shiavo, R., Health Communication. From Theory to
Practice, Published by Jossey-Bass, 2007.

13. Movius, L., et al. (2007). Motivating television viewers
to become organ donors. Cases in Public Health
Communication & Marketing, Available from: 10.10.2014.
http://www.casesjournal.org/ volume1/peer-reviewed/
cases_1 08.cfm

I W W 2018 ™ = = BULGARIAN JOURNAL OF PUBLIC HEALTHM M M Vol.10 ™ MNo4m m ™



14.

15.

16.

17.

18.

nPomMoL WA HA 3APABE W NPEBEHLUA HA BONECTUTE

Beck, V., Huang, G.C., Pollard, W.E., Johnson, T.J. Telenovela
viewers and health information. Paper presented at the
American Public Health Association 131st Annual Meeting and
Exposition, San Francisco, CA, 2003.

Beck, V., Working with daytime and prime time TV shows in
the United States to promote health. In A. Singhal, M.J. Cody,
M. Sabido, A. Singhal, & E.M. Rogers (Eds.), Entertainment,
education and social change: History, research, and practice.
Mahwah, NJ: Lawrence Earlbaum Associates, 2004, pp. 207-
224.

Biener, L., R. L. Reimer, M. Wakefield, G. Szczypka, N. A.
Rigotti, and G. Connolly. Impact of smoking cessation aids
and mass media among recent quitters. American Journal of
Preventive Medicine 30 (3): 217-24, 2006.

National Cancer Institute. The Role of the Media in Promoting
and Reducing Tobacco Use. Executive Summary. United States
Department of Health and Human Services, National Institutes
of Health, National Cancer Institute. NIH Pub. No 07-6242.
2008:iii—22.

Salmon, C. T. & Atkin, C. Using media campaigns for health
promotion. In T. L.Thompson, A. M. Dorsey, K. I. Miller, & R.

Parrott (Eds.),Handbook of Health Communication. Mahwah, NJ:

Lawrence Erlbaum, 2003, pp.285-313.

Ajpec 3a KOpeCHOH/IeHIU:

Tarsna Kapanemesa, 1M

HanuoHnaneH ueHTbp 1o 00LeCTBEHO 3IpaBe 1 aHAJIH3H,
Byn.“Axan. Ban I'emos* 15,

E-meiin: t.karanesheva@ncpha.government.bg

i),

20.

21.

22.

23.

HEALTH PROMOTION AND DISEASE PREVENTION

Sharf, B. F., Freimuth, V. S., Greenspon, P., Plotnick, C.,
Confronting cancer on thirtysomething: Audience response
to health content on entertainment television. Journal of
Health Communication, 1, 157-172, 1996.

Whittier, D. K., Kennedy, M.G., Seeley, S., St. Lawrence,
J.S., Beck, V., Embedding health messages into
entertainment television: Effect on gay men’s response to a
syphilis outbreak. Journal of Health Communication, 10(2),
251-259, 2005.

Portnoy DB, Lori AJ, Sheldon S, Johnson BT, Carey MP.
Computer-delivered interventions for health promotion and
behavioral risk reduction a meta-analysis of 75 randomized
controlled trials, 1988—-2007. Prev Med. 2008 Jul;47(1):3—
16.

European Commission, European Commission,
Directorate-General for Communication (DG COMM
“Strategy, Corporate Communication Actions and
Eurobarometer” Unit), Flash Eurobarometer 404 - TNS
Political & Social, European citizens’ digital health literacy,
2014. 20.05.2015. http://ec.europa.eu/public_opinion/flash/
fl_404_en.pdf

Centers for Disease Control and Prevention. “HealthComm
Key: Unlocking the Power of Health Communication
Research.”, 21.12.2014. http://www.cdc.gov/od/oc/hcomm

Address for correspondence:

Tatyana Karanesheva, PhD

National Center of Public Health and Analyses

15 Acad. Ivan Ev. Geshov Blvd., 1431 Sofia, Bulgaria
E-mail: t.karanesheva@ncpha.government.bg

M W W 2018 ™ W W BULGARIAN JOURNAL OF PUBLIC HEALTHM M M Vol.10 M M No4 W W W = 45



TPY[10BA MEAULINHA

EKCKPELUWA HA MEJIATOHWUH

N KOPTU30I1 B CITIOHKA MNPH
BOJIHUWYHUN MEAULIMHCKU CECTPU
No BPEME HA 12-HACOBU CMEHU

Hpuna exoBa, Pannna CrosinoBa, Karsa BanrenoBa

Hayuonanen yenmwvp no obwecmaeno 30pase u aHaiusi,
bvrcapus

PE3IOME

Buveeoenue: Cmennama paboma u npoghecuoHarnusm cmpec
Ca WUPOKO pa3npocmpaHneHu 8 cekmop sopageonassare. Pa-
bomama Ha MeOUYUHCKAMA cecmpa e UHMEH3UBHA, USUCKEA
pewieHuss 8 NPOMeHAWA ce KAUHUYHA cpedd U 8 YCA08UAMA
HA pa3IUYHU CMEHHU PeHCUMU, BKITOYUMETHO HOUjeH mpyo u
VOBANCEHU PAOOMHU CMEHU, C 8b3MONCHO 8b30elicEue bp-
XY YupKaouume pummiu u cmpec cucmemama.

Len: /la ce npocredu epexmom Ha HOWHUSL MPYO bPXY €K-
CKpeyusima Ha MelamoHut U eapuayuume Ha KOPMu3oid 6
CIOHKA NPpU OOIHUYHU MEOUYUHCKU Cecmpu No epeme pado-
ma Ha 12-uacosu cmenu.

Memoou: Hzcrneosanemo obxeawa 32 601HUMHU MEOUYUHCKU
cecmpu Ha cpedHa ev3pacm 49.4 £ 11.4 eoounu, pabomewu
Ha 12-yacoeu OHesHu u HOwHU cymeHu. Ilpu 16 meouyuncku
cecmpu U3CAe08AHUAMA CA NPOBEOEHU NO 8pemMe HA OHeBHU-
me cmeHu, a npu 16 - no epeme Ha HowHume. Exckpeyusma na
MENAMOHUH e Npociedera upes 6-cyighamorcumenamorHund
(aMT6s), ocnosnusm memaboaum Ha MeIaAMOHURA, 6 HA4d-
JIOMO U 8 Kpasi Ha OHesHUmMe U HowHU cmeru. Kopmusonem 6
CIFOHKA U HUBAMA HA CMPeEC, COHAUBOCH U YMOPA CA NPociie-
OeHU Ha Yemupuyaco8u UHMepsaIu no epeme Ha cmeHume. B
Kpasi Ha OHegHUMe U HOWHUMe CMeHU e NONbABAH 8bNPOCHUK
omnocHo cmpec cumnmomume. aMT6s e onpedenen ¢ ELISA
Ha IBL International, a kxopmuszonvm 6 cnonka - ¢ ELISA
nHa Euroimmun. Oyenxkume 3a cmpec, CbHAUBOCH U YMOPA
BKIFOUBAM Oesem-CmeneHHd cKala 3a omeosop. Bvnpocume
OMHOCHO Cmpec CUMNMOMUMeE A HACOYeHU KbM Yceuane 3d
Hanpedcenue, pa3opasHerue, usmoujeHue, Hedocmue Ha epe-
Me, 3ampyOHeHUs. 8 KOHYESHMpayusama u o0aiu padomHomo
HamogapeaHe e 8UCOKO U nouuskume Heoocmamuvuru. Cma-
mucmuyeckume aHaiusu ca uzevpuienu cve SPSS.

Pesynmamu u o6cvacoane: Meramonunvm 3anazea munud-
HUSL CU OHeBeH PUMvbM C GUCOKU CYMPeuHU U HUCKU C1e00be-
OHU CMOUHOCMUL, HO C NO-HUCKU HUBA HA eKCKpeyus No 8peme
na nownume cmenu (F = 6.181, p = 0.018). Kopmu3zoarvm 3a-
nasea MunuyHUsl ci OeHOHOWEH PUMbM NPU NOGEHEmo MeOu-
YUHCKU cecmpu, HO € UHOUKAYUU 30 NOBULUEHU HUBA HA CIpeC.
CvHausocmma u ymopama ce y8eaudasam ¢ Hanpeosame Ha
O0eHsl U ca NO-8UCOKU NO 8peme Ha HowHume cmenu. Hawume
OaHHU He NOKA38AMm 3HAYUMU PA3IUKU MeHcdy OHeBHaAma u
HOWHAMA CMAHA OMHOCHO cmpec cumnmomume. Cecmpume
ce wyecmeam HanpecHamu, pa3opa3HeHu U MHO20 U3MOujeHu
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MELATONIN EXCRETION
AND SALIVARY CORTISOL IN
HOSPITAL NURSES DURING 12-
HOUR SHIFTS

Irina Cekova, Raliza Stoyanova, Katya Vangelova

National Center of Public Health and Analyses,
Bulgaria

ABSTRACT

Introduction: Prevalence of shift work and occupational
stress is one of the highest in health care sector. Working
as a nurse is intense, decision-rich and includes changing
clinical environments under different shift schedules,
including night work and extended shifts, with possible
effect on circadian rhythms and stress system.

The aim was to study the effect of night shift work on
melatonin excretion and time-of-day variations of salivary
cortisol in hospital nurses during 12-hour shifts.

Methods: The study encompasses 32 hospital nurses
of age 49.4+11.4 years, working 12-hour day and night
shifts. 16 of the nurses were studied during the day shifts,
and 16 during the night shifts. The melatonin excretion
was followed by 6-sulphatoxymelatonin (aMT6s), the
main melatonin metabolite, at the beginning and the
end of the day and night shifts. The salivary cortisol and
ratings of stress, sleepiness and fatigue were followed
at four hour intervals during the shifts. A questionnaire
concerning stress symptoms was filled at the end of the
day and night shifts. aMT6s was determined with ELISA
of IBL International, and salivary cortisol with ELISA of
Euroimmun. The ratings concerning stress, sleepiness and
fatigue included nine response categories. The questions
for stress symptoms were pointed towards feeling of
tension, irritation, exhaustion, time pressure, difficulties
in concentration and whether the workload was high and
the rests not enough. The statistical analyses were carried
out with SPSS.

Results and discussion: The melatonin retained the typical
diurnal pattern with high morning and low afternoon
values, but with lower excretion rates during the night
shifts (F=6.181, p=0.018). The cortisol retained the typical
diurnal rhythm in most of the nurses, but with indication
for increased levels of stress. The sleepiness and fatigue
increased with the time-of day, and were higher during the
night shifts. Our data showed no significant differences
between the day and night shift for the reported stress
symptoms. The nurses felt rather tense and irritated and
very exhausted at the end of the shifts. They found also
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6 Kpas Ha cCMeHUume. Te cuumam, ue HamoeapeaHenio e 6UCOKo
u nouueKkume no epeme Ha pa60ma ca HeOOCMamvyHU.

3akniouenue: Husama na exckpeyus na aMT6s, sapuayuume
Ha KOpmMu30.1a no epeme na paboma u aHkemuume OAHHU 3d
cmpec u ymopa ca UHOUKAyuY 3a nogUulieH pUck 3a 30pagemo.

K11040BH AyMH: HOIIIHU CMEHHU, CTPEC, METTATOHWH,
KOPTHU30J1, MEAUIIMHCKU CECTPH

BbBEAEHUE

CmeHHaTa paboTa H Mo-CIIeI[UaTHO HOIIHATA CMEHHA paboTa
€ eJlHa OT Hal-4eCTUTE MPUUHUHHU 3a HapyILlIEHUE Ha LUPKaIu-
AHHUTE PUTMH, KOETO BOJHU J0 3HAYUTEIHHU MPOMEHU B CHHS
1 OMOJIOTUYHUTE (PYHKIIUU, KOUTO HA CBOM PeJl MOTat Ja Io-
BIUSAT HA (PU3NYCCKOTO U MCHXHUYCCKOTO OJIATOCHCTOSTHUEC
u 3apase (1). EnudusHuAT XOpMOH MEIIaTOHHH YIIpakKHSIBA
KOHTPOJI BBPXY LHUpKaJAUaHHATA CHCTEMa ChC 3HAUUTEJICH
Opoit ocumiiaTopHu (PYHKIIMU HA KICTHYHO, OPTaHU3MOBO H
noBeieHuYecko HUBO. OKa3Ba Bb3CHCTBUE BbPXY €HJOKPHUH-
HaTa CUCTeMa, JEHOHOIHUSI PUTHM Ha peIulla XOPMOHH, Te-
JICCHAaTa TeMIleparypa, UMyHHaTa (GyHKIHS, IPOICCHTE Ha
crapecHe (2). MenaTOHUHBT € CHIIO AHTHOKCHIAHT U HMa
OHKOCTAaTUYHU CBOWCTBA U C€ MpeAroara, 4e¢ CMEHHUTE pa-
OOTHHIIM C HOIICH TPY/ Ca C MOBUIIICH PUCK OT PaKoBH 3a00-
nsBaHus (3). OCHOBHUAT META0OIUT HA MEJIATOHMHA, 6-CyJI-
¢daTokcumenaronnHa (aMT6s), e HamekJICH HEWHBA3WBCH
MapKep 3a OllcHKa Ha HUBaTa Ha MEJIATOHUH (4).

KopTH30mbT, HHINKATOP Ha CTpeEca, NPOSBIBa U3Pa3eHU Jie-
HOHOILIHM BapHallik ¥ CMEHHaTa paboTa M CTPEChT Moratr
Ja OKa)kaT BIIMSHUE BBPXY HHUBAaTa Ha CEKpeLUs U LUpKa-
JUAaHHUS PUTHM. [IBIT0 MpOaBIDKaBaIOTO MOBHIIABAaHE HA
HUBATa Ha HUPKYJIUPAIIUS KOPTH30JI HIIM IPOMEHUTE B LIUP-
KaJMaHHHS PUTHM Ha XOPMOHA BOJIST 10 AJIOCTATHYHO HATO-
BapBaHEe U Ca CBBP3aHM C IOBHIICH PUCK OT METaOOIUTHH H
CBPACYHOCHIOBH 3a00IIBaHUS, ACTIpecus U T.H. (5).

BomHMYHUTE MEIMIMHCKH CeCTpH padOTAT Ha pa3iuyHU
CMEHHH PEXMMHU, BKJIFOYUTEIHO HOLIHA paboTa U yIbJIKEHH
CMCHH, paboTaTa UM € HHTCH3MBHA U Pa3iuuHU (HAKTOPH JI0-
MIPUHACAT 3a cTpeca. HAKOIKO MpeaAnIIHY POy YBaHUS MOKa3-
BaT HaMaJsBaHe Ha eKckperusaTa Ha aMT6 no Bpeme Ha HOIII-
HuTe cMeHH (6, 7, 8), HO APYTHU HE yCIISIBAT 1a HAMEPAT BPh3Ka
MeX Iy HOITHAaTa padoTa U cekpenusiTa Ha MmesaToHuH (9).

[TpoyuBanusTa BEPXY CMEHHATa paboTa N KOPTHU30J1a HAMU-
par HENoCJIC[OBATEIHN, JOPU NPOTHBOPEUYNBU PE3YITATH,
Bapupamy OT MPHUCIOCOOsIBaHE HA IUPKATUAHHUTE PUTMHU
Ha CEeKpelusi Ha KOPTH30Ja MPH MEIUIIMHCKH CECTPU CIEN
4 nocnenoBarenHyu HOUHU cMeHU (10), mOBUIIEHA CeKperus
Ha KOPTHU30JI MO BpeMe Ha HoumHuTe cMeHH (11) u mo-Hucku
CYTPEIIHU CTOWHOCTH Ha KOPTU30J1a ciesl HouHa cMstHa (12).

Llenra e na ce mpociienn epeKTbT HA HOILIHUS TPYA BBPXY
SKCKpEIMATa HAa MEJATOHWH M BapHAI[MUTE Ha KOPTHU30ja B
CJTFOHKA ITPU OOJTHUYHHU MEIUIIMHCKH CECTPH 10 BpeMe Ha pa-
0oTa Ha 12-4acoBU CMCHH.

OCCUPATIONAL HEALTH

that the work load was high and the rests during work
not adequate.

Conclusion: The excretion rates of aMTb6s, the time of
day variations of cortisol and self-reported stress and
fatigue are indications for increased health risk.

Key words: night shifts, stress, melatonin,
cortisol, nurses

INTRODUCTION

Shift work, and night shift work in particular, is one of
the most frequent reasons for the disruption of circadian
rhythms, causing significant alterations of sleep and
biological functions, which, in turn, can affect the
physical and psychological well-being and health (1).
The pineal hormone, melatonin, has a control over the
circadian system with a significant number of oscillatory
functions at the cellular, organism and behavioral
levels. It affects the endocrine system, the 24-hour
rhythm of a number of hormones, body temperature,
immune function, aging processes (2). Melatonin is
also an antioxidant and has oncostatic properties and
it is assumed that night shift workers are at increased
risk of cancer (3). The primary metabolite of melatonin,
6-sulfatoxymelatone, is a reliable non-invasive marker
for the evaluation of melatonin levels (4).

Cortisol, an indicator of stress, displays pronounced
variation across the time of day and both shift work
and stress may alter the secretion levels and circadian
pattern. A long lasting increase of circulating cortisol
levels or changes in the circadian rhythm of the hormone
lead to allostatic load and are associated with increased
risk of metabolic and cardiovascular diseases,
depression, etc. (5).

The hospital nurses work under different shift
schedules, including night work and extended shifts,
their work is intense and variety of factors contribute
to stress. Several studies before showed decrease in
aMT6s excretion during the night shifts (6, 7, 8), but
others failed to find relation between night shift work
and melatonin secretion (9). Studies on shift work
and cortisol have found inconsistent, even contrasting
results, ranging from adjustment of circadian rhythms
of cortisol secretions in nurses after 4 consecutive
night shifts (10), increased cortisol secretion during the
night shifts (11) to lower morning cortisol values after
night shift (12).

The aim was to study the effect of night shift work
on melatonin excretion and time-of-day variations
of salivary cortisol in hospital nurses during 12-hour
shifts.
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METOAMU

[TpoyuBaneTo 00XBaIa TPUAECET U IBE OOTHUYHHU MEAUIINH-
CKH CEeCTpH, KE€HH Ha Bb3pacT 49.4 + 11.4 rogunu u Tpynos
crax 26.6 = 10.7 roquau, padoremu Ha 12-4acoBU THEBHH
W HOIIHW CMCHHM B JIB€ yHHBEpPCHTETCKH Oomuuim B Codusi.
CMEHHHUAT peXuM € Obp30 BBPTALL ce ¢ 12-yacoBH CMEHH
1 BBPTEHE Hampen, AHEeBHUTE cMeHH 3amousar oT 07:00 mo
19:00 gaca, a somraute cMenu - oT 19:00 mo 07:00 gaca. 16
OT MEIUIMHCKUTE CECTPHU Ca M3CIEABAHM IO BPEME HA JHEB-
HUTE CMEHH, 16 - mpe3 HOUTHUTE CMEHH, KaTo JBETE TPYIH
HAMAT 3HaYUTENIHA pa3IiKa BbB Bb3PAacTTa, TPYIOBUS CTaX U
MPOJIBIDKUTEIHOCTTA Ha paboTa ¢ HoHu cMenH (Tabnuua 1).
Kputepuurte 3a n3kirouBaHe ca KakTo cleBa:

1) MEeTUIMHCKH CeCTpH, KOUTO Ca MPUEMAJTH CEaTHBH, XUII-
HOTHYHHM JIEKApPCTBA, MPOTHBOBB3MAIUTEIHH JICKapCTBa
WM XOPMOHAJIHU TIperapaT (Hamp. KOPTHKOCTEPOUIH,
MENAaTOHWH WIJIM NIEPOPAIHN KOHTPALENTHBU) B MPOIBII-
JKeHHe Ha 4 CeMUIIN TIPEIN U3CIICABAHETO;

2) METUIIMHCKHU CECTPU C METaOOJUTHH, HEBPOJOTUIHU HIIH
0B0peyHn 3a00NIBaHUA, WM TICUXUYHH PA3CTPONCTBA,
UIu OPEMEHHOCT.

W3crenBaHeTo € 4acT OT IMpOyYBaHE Ha PUCKOBHUTE (DAKTOPH
3a 3/1paBeTo M 0e30IacHOCTTa B 3/paBeonasBaneTo. Mupop-
MHUPAHO CBhITIACHE € MOANNCAHO OT BCHYKHN M3CIICABAHM JINIIA.

HuBarta Ha excpenust Ha aMT6s ca mpocieaeHu B paHHa CyT-
peliHa u cieno6eHa mpoda, 00XBalalia CbOTBETHO MEpUoaa
05:00 -07:00 u 17:00 - 19:00 yaca xKakToO 3a JHEBHUTE, TaKa
W 32 HOIIHUTE CMEHH. YUAaCTHHIUTE Ca WHCTPYKTHpAHH Ja
ypunupart B 05:00 u 17:00 gaca, a npobute ypuHa ca cbOpaHu
B 07:00 u 19:00 yaca. /luypesara e u3mMepeHa u npoduTe ca
cbxpanenu npu -20° C no usBbpuiBane Ha aHanuzute. aMTo
B ypuHaTa ¢ ompeneineHa upe3 ELISA menarormH-cyndar B
ypura RE54031 na IBL International, ['epmanus, ¢ BsTpece-
pHeH KoepuIneHT Ha Bapuanus ot 5,2 - 12,2% 3a auana3zona
5,8-204 ng / ml u MexaycepueH KOCPHUIIMEHT HA BapUaIus
ot 5,1 - 14,9% 3a nuanasona 12,4-220 ng / ml. JlanHuTe ca
CpaBHEHHU C peepeHTHH CTOMHOCTH, TOJTYUCHH OT JaHHHUTE
Ha Mabhlberg et al. (13), mocouenu karo peepeHTHH B KUTA.

KoHneHnTpanusara Ha KOPTH30Ja B CIIOHKA € IpOocieaeHa Ha
YeTHPUYACOBH MHTEPBAJIH B CICIHUTE YacOBE: JIHEBHA CMsTHA
- 07:00, 11:00, 15:00 u 19:00 1 HomHa cMsHa - 19:00, 23:00,
03:00 u 07:00 yaca. YyacTHULUTE ca HUHCTPYKTUPAHU [a W3-
OsrBaT XpaHa, TEYHOCTH W mymieHe 30 MUHYTH IpPEAH Te3H
qacose. [Ipobure ciaroHKa ca ChbOpaHH B TOJIUETHUICHOBH KOH-
TeltHepu u chxpaneHu npu -20° C 10 onpenestae Ha IpoouTe.
Kopruzonst e onpenenen upe3 ELISA xurose (ELISA xopTu-
301 B cimoHKa EQ 6141-9601 S) ma Euroimmun, I'epmanmns, ¢
BBTpecepreH KoeuumeHT Ha Bapuaus 4,8% 1 Mexrycepu-
eH KoeuIreHT Ha Bapuanus 7,2%. JJaHHUTE ca CHIIOCTaBCHH
¢ pedpepeHTHHU CTOHHOCTH, IpeocTaBeHn oT Euroimmun.

B mocouenuTte mo-rope uyacoBe yYaCTHHIIMTE HAIpaBHUXa
OLIEHKA Ha CTpeca, ChbHIMBOCTTA U yMOpaTa B aHKETHA KapTa.
Cxanara Ha cTpeca (14) BKJI0ouBa eBET KATETOPUHU C OTTOBO-
pH, KaTo TET ca BepOaHU OTTOBOPH: | - MHOTO HHCHK CTpeC
(MHOT'O CIIOKO€H M OTITYCHAT), 3 - HUCHK CTPEC, 5 — HUTO HU-
ChK, HUTO BHCOK CTpeC, 7 — BUCOK CTpec (BUCOKO Harpexe-
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METHODS

Thirty two female hospital nurses of age 49.4+11.4 years
and lenght of service 26.6+10.7 years, working 12-hour
day and night shifts in two University hospitals in Sofia,
Bulgaria were studied. The shift system is fast rotating
with 12 hour shifts and forward rotation, day shifts
starting from 07:00 to 19:00, and the night shifts from
19:00 to 07:00. 16 of the nurses were studied during
the day shifts, and 16 during the night shifts, with no
significant difference in age, lenght of service and years
of work with night shifts (Table 1). The exclusion criteria
were as follows:

1) nurses who had received sedatives, hypnotic drugs,
anti-inflammatory drugs, or hormonal drugs (e.g.,
corticosteroids, melatonin, or oral contraceptives)
during the 4 weeks preceding the study;

2) nurses with metabolic, neurological, or renal diseases
or mental disorders, or those who were pregnant.

The study is part of a survey on risk factors for health and
safety in health care. Informed consent was signed by all
the subjects.

The excrtion rates of aMT6s were followed in early
morning and afternoon sample, covering the period
05:00 -07:00 and 17:00 — 19:00 respectively, for both day
and night shifts. The subjects were instructed to void
at 05:00 and 17:00, and urine samples were collected in
07:00 and 19:00. The diuresis was measured and samples
were kept at -200C till the analyses. aMT6s in urine was
determined by ELISA Melatonin-Sulfate Urine RE54031
of IBL International, Germany with an intra-serial
coefficient of variation of 5.2 — 12.2 % for the range 5.8
-204 ng/ml and a cross-section coefficient of variation of
5.1 -14.9% for the range 12.4 -220 ng/ml. The data were
compared with reference values, derived from the data of
Mabhlberg et al. (13), pointed as reference in the kit used.

The concentration of saliva cortisol was followed on four
hour intervals at the following time points: day shift —
07:00, 11:00, 15:00 and 19:00, and night shifts - 19:00,
23:00, 03:00 and 07:00. The participants were instructed
to avoid food and liquids and smoking for 30 minutes
before these time points. Salivary cortisol was collected
in polyethylene containers, stored at -20 ° C until sample
determination. Cortisol was determined by ELISA kits
(ELISA cortisol saliva EQ 6141-9601 S) of Euroimmun,
Germany with an intra-serial coefficient of variation of
4.8% and a cross-section coefficient of variation of 7.2%.
The data were matched with the reference data, provided
by Euroimmun.

At the above time points the participants made ratings
concerning stress, sleepiness and fatigue in a diary.
The stress scale included nine response categories (14),
five included verbal anchors: 1 - very low stress (very
calm and relaxed), 3 — low stress, 5 — neither low nor
high stress, 7 — high stress (high tension and pressure),
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HUE U HATUCK), 9 - MHOTO BUCOK CTpeC. YUACTHUIIUTE CBHILIO
OlICHMWXAa U TdXHaTa CBbHJIHMBOCT IO BPEME HAa CMCHHUTEC, ChC
ckanata Ha KaponauHckusa uHcTUTYT 3a chHINBOCT (KSS) (1
- MHOTO 005D, 3 - 60ABpP, 5 — HUTO OOABP, HUTO CHHIIHB, 7
- CHHJIMB, 9 - MHOTO CHHJINB, OOpEIll Ce ChC ChHS, YCHIIUE Ja
ocTaHenn OyJieH), BaJiuaupaHa 3a (U3UOJOTHIHU U TOBE/ICH-
yecku u3mepBanus (15). Coirio Taka 1o BpeMe Ha CMEHUTE Te
OIIEHMXa yCelllaHeTo 3a ymopa ¢ 9 crenenHa ckana (1 - MmHOTO
CBEX, 3 - CBEX, 5 - HUTO CBEX, HUTO YMOPEH, 7 - YMOpEH, 9 -
MHoro ymopeH). Chrobach a 3a ckanure e 0.78.

B kpast Ha Bcsika pabOTHA CMsiHA HA YYACTHHIIUTE € JIajieHa
aHKeTHA KapTa, BKJIOYBAIA CEIEM BBIIPOCA 3a PA3NIUYHH
CTpeC CUMIITOMH 3a U3MHUHAIUs JIeH, onrcaHa oT Dahlgen et
al. (14). BeripocuTe ca HaCOUYEHH KbM YYBCTBO 3a HAIPEKe-
HUE, pa3Jpa3sHUTEIHOCT, U3TOIIEHHE, paboTa B YCIOBHSITA HA
HEJIOCTHT Ha BpeMe, npodiieMu ¢ KoHieHTpanusra (1 - He u3-
001110, 5 — 710 TONIsIMA CTEIICH), IaJIk Ca UMaJl MHOTO paboTa
Y IOYMBKHUTE JOCTaTHUHU Jin ca (1 - onpe/esieHo T0CTaTbuHHY,
5 — m306mm0 Hemoctarpunu). Chrobach o 3a ckanute e 0.66.

JlanHuTEe ca BBBeAeHW U oOpaboreHm c¢ maketa IBM SPSS
Statistics 15.0. Ilpunoxxenu ca ANOVA u aHanu3 3a moBTaps-
K Ce U3MEPBAHUsI ¢ HUBO Ha 3HAYUMOCT p<0.05.

PE3YNTATU

Hammre manHn mokasBaT, 4e MEJIATOHUHBT 3aIa3Ba CBOS TH-
nmgeH neHoxorieH puteM (F =7.949, p = 0.008), ¢ Bucoku paH-
HU CYTpEIIHN CTOHHOCTH N HUCKH BEYEPHU CTOWHOCTH, KAaKTO
10 BpeMe Ha THEBHUTE, Taka M Ha HourHUTE cMeHn (Purypa 1).

Que. 1. Husa Ha ekckpeyuss Ha aMT6s e ypuHa no epeme Ha
OHEBHU U HOWHU CMEHU rpu MedUUUHCKU cecmpu

OCCUPATIONAL HEALTH

9 — very high stress. The participants also rated their
sleepiness during the shifts using Karolinska Sleepiness
Scale (KSS) (1 - very alert, 3 — alert, 5 — neither alert
nor sleepy, 7 — sleepy, 9- very sleepy, fighting sleep,
effort to stay awake), validated against physiological and
behavioral measures (15). Also during the shifts they
rated on the feeling of fatigue by 9 point scale (1- very
fresh, 3 — fresh, 5 — neither fresh nor tired, 7 — tired, 9
— very tired). The Chrobach’s a for the scales was 0.78.

At the end of every shift, the participants reported how
their day had been in respect to different symptoms of
stress, as described by Dahlgen et al (14). The questions
were pointed towards feeling of tension, irritation,
exhaustion, time pressure, difficulties in concentration
(1- not at all, 5 - to a large extent) and whether the
workload was high and the rests not enough (1- definitely
enough, 5 — far from enough). The Chrobach’s a for the
scales was 0.66.

The data was introduced and processed with the IBM
SPSS Statistics 15.0 package. ANOVA and repeated
measures effects were applied and the significance level
was set at p < 0.05.

RESULTS

Our data show that melatonin retains its typical diurnal
pattern (F = 7.949, p = 0.008), with high early morning
values and low evening values both during day and night
shifts (Figure 1).

Fig. 1. Excretion levels of aMT6s in urine during day and
night shifts in nurses
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Cpennute ctoitHocTH Ha aMT6s BBB BCHUKH U3CJICIBAHH Ya-
COBE Ca M0-HUCKH B CpaBHEHHUE ¢ pe(hepeHTHUTE CTOMHOCTH,
KaTo Hai-CHO M3pa3eHa pa3jnuKa UMa B pAaHHUTE CYTPEIIHU
HIUBA Ha EKCKpEIys 10 BpeMe Ha HOIIHAaTa CMsHa, KOUTO ca
3HAYUTEJIHO MO-HUCKHU B CPaBHEHHME CHC CYyTPELIHUTE CTOM-
HocTH nipean aHeBHaTa cMsHa (F = 6.181, p = 0.018). Paznu-
KHUTE BB BEUEPHUTE HUBA HA EKCKPELUs IPU METULIUHCKUTE
cecTpu, padOTeIIN THEBHA M HOIIHA CMsHA, HE JJOCTUTHAXa
3HAYNMOCT.
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The mean aMT6s values in all studied points were lower
in comparison to the reference values, with the most
pronounced difference of early morning excretion rates
during the night shift, found to be significantly lower in
comparison to the morning values before the day shift
(F = 6.181, p = 0.018). The differences in the evening
excretion rates of the nurses, working day and night shift
did not reach significance.
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KopTuzonst B ClIIOHKA CBIIO 3ana3Ba cBos 24-yacoB puTsM (F
=12,731,p=0,001), c BUCOKHU CyTPEIIHN CTOWHOCTH B HAYAJIO-
TO Ha JIHEBHATA CMsIHA, OJIM3KH 10 pe()epeHTHNUTE CTOIHOCTH,
HO C IT0-BHCOKH CTOWHOCTH 3@ 4acT OT JHEBHATa CMsiHA. YBe-
JMYaBaHETO Ha CTOWHOCTHUTE Ha KOPTH30JIa TI0 BpeMe Ha HOIII-
HaTa CMsHa 3aI04Ba M0-paHoq B CpaBHEHHE C pe)epeHTHUTE
CTOMHOCTH U CBILO TaKa C€ YCTAHOBSBAT ITO-BUCOKH CyTpeIll-
HU cToitHocTH (DPurypa 2). 3abensa3Ba ce O-TONIMa BapHALIAS
Ha CTOMHOCTHTE Ha KOPTHU30JIa 110 BPEME U Ha ABETE CMEHHU.

Que. 2. Husa Ha KOpmu305 8 C/OHKa M0 8pemMe Ha OHe8HU
U HOWHU CMeHU rpu MedUuyUHCKU cecmpu

OCCUPATIONAL HEALTH

The salivary cortisol also retained its 24-hour rhythm
(F = 12,731, p = 0.001), with high morning values at the
beginning of the day shift close to the reference values,
but higher values for part of the day shift. The increase
of salivary cortisol values during the night shift started
earlier compared to reference values, and higher morning
values were found, too (Figure 2). Greater variation of
the values of salivary cortisol during both shifts can be
noted.

Fig. 2. Time-of-day levels of salavary cortisol during day
and night shifts in nurses
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CyOeKTHBHUTE OLICHKH Ha CHHJIMBOCTTA ITOKA3BaT yBeJHYa-
BaHe Ha CHHJIMBOCTTA C HAIpeIBaHEe Ha CMsHATA, MO-H3pa-
3€HO N0 BpeMe Ha HOIIHUTE CMEHH, 0c0O0eHO okoio 03 yaca
(Durypa 3).

@ue. 3. CybekmusHa oyeHKa Ha CbH/IUBOCM, CMpec U yMO-
pa o epeme Ha OHe8HU U HOWHU CMeHU npu MeOUUUHCKU
cecmpu

The subjective ratings of sleepiness showed an increase
of sleepiness with the progress of the shifts, more
pronounced during the night shifts, especially around 03
o’clock (Figure 3).

Fig. 3. Subjective rating of sleepiness, stress and fatigue
during day and nignt shifts in nurses
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CyOeKTUBHUTE OLIEHKH Ha cTpeca, ChIIO, OKa3BaT yBEJH-
yaBaHe C HAIlpeIBaHEe Ha CMEHUTE U Ca MaJKO M0-BHUCOKH IO
BpeMe Ha HolHata cMsiHa. CyOeKTHBHUTE OLIEHKH Ha yMO-
paTa mokas3BaT yBelHuyaBaHe ¢ HampeaBaHe Ha cmeHute (F =
4.331, p = 0.007) mo Bpeme U Ha JTHEBHUTE U HOIIHUTE CMeE-
HH, C I1I0-BUCOKU CTOMHOCTH 110 BpEMC Ha HOIIHUTE CMECHU, B
CpPaBHEHUEC C THCBHUTEC CMCHHU.

Hammre 1aHHU HE MOKa3BaT 3HAYMMHU PA3IIHKH MEKIY ycTa-
HOBEHHUTE CTPEC CUMIITOMH B Kpasi Ha JHCBHUTE M HOLIHUTE
CMEHH. MEIMIMHCKUTE CECTPU CE UYyBCTBAT HAIpErHATH,
pas3npa3HeHH U MHOT'O H3TOLICHH B Kpasi Ha cMeHuTe. Te ChIIo
TaKa CYMTaT, 4e¢ pabOTHOTO HATOBapBaHE € BHCOKO H, Y€ MO-
YUBKHTE TI0 BpeMe Ha padoTa ca Hepoctarbuau (Tabmuma 1).

ANCKYCUA

[Ipenmnonara ce, ye *HXUOUPAHETO Ha CHHTE3a HA MEJIATOHUH
€ BB3MOKEH OMOJIOTMYEH MEXaHMU3bM, CBBP3aH C MOBHIIE-
HUSI PUCK OT PaKk Ha MJIEYHATA KJie3a MPH pabOTel ! HOLTHH
cmerH (16). HAKonko mpeauiIHy Npoy4YBaHUs yCTaHOBSABAT
BpB3Ka MKy HOII[HATA CMEHHA padoTa M HUBATa Ha eKCKpe-
nust Ha aMT6. Bracci et al. (8) cpaBHsiBa HuBara Ha aMT6 B
Kpas Ha HOIIIHUTE CMEHHU B I'pyIa MEIUIIMHCKH CECTPHU B Ipe-
MeHoIay3a, padoTely Ha HOIIHA CMEHH, C KOHTPOJIHA Ipyna
OT MEAMIIMHCKU CECTpH, pabOTeIln caMO JTHEBHM CMEHH M
MoKa3Ba, 4e rpymnara, paboTelia HOIHU CMEHHU, UMa 3HAuH-
TEJTHO TO-HUCKU HUBa Ha aMT6 B ypuHaTa B CpaBHEHHE C
rpynara, paborema jaHeBHH cMeHu. Davis et al. (17) namupa,
4ye HuBata Ha aMT6 mpu paboTeny HOIIHK CMCHU Ca MpH-
OsmzuTenHo ¢ 62% MO-HUCKH OT Te3W Ha paboTel JHEBHH
cmenn. Mirick et al. (18) HaOJIFO1aBAT 3HAUUTEIHO MTO-HUCKH
HuBa Ha aMT6 Tipu pabOTHUIIM C HOIICH TPYJ MO BpeMe Ha
CBHHSI TIPe3 JIeHsI, TI0 BpeMe Ha paboTa Ipe3 HOIITa U [0 BpeMe
Ha ChHA Mpe3 HomTa npe3 nounBHUTe THU (57%, 62% 1 40%
no-HUCKM). HamuTe 1aHHY ca B CbOTBETCTBUE C TUTUPAHUTE
MpOyYBaHUS M MOKA3BAaT 3HAUUTEIHO MO-HUCKU CYTPEIIHH
CTOMHOCTH B Kpasl Ha HOIIIHUTE CMEHHU, B CPABHEHUE C CTOM-
HOCTHUTE B HAUaJOTO HA JHEBHUTE CMEHH.

JloOpe n3BecTHO e, 4e CTPEChT aKTHUBHpPA OCTa XHUIIOTaja-
Myc-xuno¢pusza-Hag0bOpedHa xkiesza, yBeIWYaBaWKH LUp-
KyJIHpalluTe HUBA HAa KOPTU30J B KPHBTA, XOPMOH, KOWTO
3acsira MeTaboIM3Ma U PETyJINPAHETO Ha UMYHHATa CHCTEMa
(19). IlpomennTe B cekpenusTa Ha KOPTHU30J, B OTTOBOP Ha
pa3IMYHM CTPECOBH (PAKTOPH, MOTAT Jia YJIECHST Bh3Mae-
HHUETO U JIPYTH PUCKOBHU (PaKTOPH 3a ChPACYHOCHIOBH 3a00-
nsBanus, auabdet tum Il u pak. ToBa mpennonara, ye O6no-
JOTMYHUSAT MOHHUTOPHUHT Ha KOPTH30JIa B CIIIOHKAa MOXE J1a
ObJIe TIoJIe3€eH 32 XapaKTepu3upaHe Ha MaTo(GU3NOIOTHIHUTE
edextn Ha cTpeca U paborara Ha cmeHu (20). [lpu uscnen-
BAaHUTE MEIUIIMHCKU CECTPU CE YCTAHOBSIBA JTHEBHO OpPHEH-
THpaH NUPKATNAHEH PUTHM HAa KOPTH30JIa, ChC 3HAYUTEITHU
BapHalyy 10 BpeMe Ha CMsHATa. Te MOKa3BaT I0-BHCOKH
CTOWHOCTH Ha KOPTH30JI B CPaBHEHHE C pedepeHTHaTa Ipy-
I1a B HSIKOM YacOBE TI0 BPEME Ha JIHEBHUTE CMEHU U OCOOECHO
IIpe3 BTOpaTa MOJIOBHHA HA HOLTHUTE CMEHH, KOETO € B CHOT-
BETCTBHE C YCTaHOBEHOTO OT Anjum et al (11).

OCCUPATIONAL HEALTH

The subjective ratings of stress increased with the
progress of the shifts, too, and were slightly higher
during the night shift. The subjective ratings of fatigue
increased as the time of the shifts progressed (F = 4.331,
p = 0.007) during both day and night shifts, with higher
values during the night shifts in comparison to the day
shifts.

Our data did not show significant differences between
the reported stress symptoms at the end of the day and
night shifts. The nurses felt tense, irritated and very
exhausted at the end of the shifts. They also considered
that workload was high and that work breaks were not
enough (Table 1).

DISCUSSION

Inhibition of the melatonin synthesis has also been
suggested as a possible biological mechanism implicated
in increased risk of breast cancer among night-shift
workers (16). Several previous studies found relationship
between night shift work and the aMT6s excretion rates.
Bracci et al. (8) compared the aMT6s levels at the end
of the night shifts a group of premenopausal nurses
working night shifts with a control group of nurses
working only day shifts and showed that the night shift
working group had significantly lower urinary aMT6
levels in comparison to the day shift working group.
Davis et al. (17) found that the levels of aMT6s in night
shifts workers were approximately 62% lower than
those in day shifts workers. Mirick et al. (18) observed
significantly lower levels of 6-sulphatoxymelatonin in
night shift workers during the day sleep, during night
work and during sleep at night on weekends (57%, 62%
and 40% % lower) compared to day shift workers during
the night sleep, during day work, and during sleep at
night on weekends. Our data are in compliance with
the cited studies, showing significantly lower morning
values at the end of the night shifts in comparison to the
rates before day shifts.

Stress is well known to activate the hypothalamus-
pituitary-adrenal gland axis, increasing circulating blood
levels of cortisol, hormone that affects the metabolism
and regulation of the immune system (19). Changes in
cortisol secretion in response to various stress factors
may facilitate inflammation and other risk factors for
cardiovascular disease, type II diabetes and cancer. This
suggests that biological monitoring of salivary cortisol
can be useful for characterizing the pathophysiological
effects of stress and shift work (20). With the studied
nurses day oriented circadian cortisol rhythm was found
with significant time-of—day variations. They showed
higher cortisol values in comparison to the reference
group in some points of the day shifts and especially
during the second half of the night shifts, consistent with
the findings of Anjum et al (11).
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I1o-BUCOKM CTOMHOCTH Ha KOPTU30J1a €4 YCTAHOBEHU B Kpas Ha
HOII[HATA CMSIHA B CPABHCHHE ChC CYTPCIIHUTE CTOMHOCTHTE
Ha KOPTH30J1a B HAYAJIOTO HA THCBHATA CMSIHA TIPU U3CJICBa-
HUTE METUIIUHCKHU CECTPH, 32 Pa3jInKa OT JaHHUTE Ha Lowson
et al. (12) 3a 3HAYUTEITHO [TO-HUCKU CyTPEUTHU HUBA HA KOPTH-
30J1 TI0 BpeMe Ha HOITHUTE CMEHHU B CPAaBHEHHE C OCTAHAIHTE
IHU. B HameTo u3cienBaHe cyOeKTHBHATA OLICHKA Ha cTpeca
MOKa3Ba BHCOKH CTOMHOCTH Ha CTPEC CHMITOMHUTE KaKTO 3a
JTHEBHHUTE, TaKa W 3a HOMHWTE cMeHH. CecTpHUTe ce UyBCT-
BaT HaNperHaTH, pa3Apa3HeHu U MHOTO MU3TOIIEH! B Kpas Ha
cMeHuTe. Te ChINO Taka CMSTAT, Y¢ PaOOTHOTO HATOBAPBAHE
€ BHCOKO M, Y€ TMOYMBKHUTE [0 BpeMe Ha paboTa ca HeaocTa-
ThuHH. CyOCKTHBHHUTE OLICHKH 33 ChHIUBOCT, CTPEC U yMOpa
MpOrpecupar ¢ HampeIBaHe HA CMSHATA M Ca MO-BUCOKH IO
BpeMe Ha HOIIHHUTE cMcHH. [10-BUCOKM HHBa Ha ymopa MpH
MEIHUIIMHCKH CECTPH 0 BPeMe Ha HOIIHYA CMEHU B CPaBHCHUE
C THEBHU ca ycTaHoBeHH, cbmo 1 oT Cockerham et al. (19).

EnHo oT orpaHuueHusiTa B HAIIETO W3CIEABAHE €, Ye MEIU-
LIMHCKUTE CECTPU Ca U3CJIEABAHU 10 BpEME Ha €/JHa CMSHA;
JIAHHUTE HYU HE II0KA3BaT pas3jIMKa MEXJy BEYCPHUTE CTOU-
HOoCcTH Ha aMT6s Mexy BeTe TpyIH, a € U3BECTHO, Y€ Je-
HOHOIITHUAT PUTHM Ha MEJATOHHHA € MHOro craduieH (13).
MeEIUIMHCKUTE CECTPU B HAIETO HM3CIICABAHE pPAaOOTAT Ha
12-4yacoBM CMEHH; KaTo MO TO3M HAYUH PE3yATaTUTE OT MPO-
YYBAHETO MOXKE J1a HE ca MPEACTaBUTEITHH 33 IPyTH pabOTHH
cutyanud. [Ipobute KOpTH301 ca CHOpaHU OT YUYACTHHUIIUTE,
TakKa 4e MOTHBALMATA HA YYACTHULMTE MOXKE Jla € 3acerHania
TOYHOCTTA Ha BPEMETO Ha ChOMpaHe.

B 3aksroueHue, TaHHUTE HYU TOKA3BaT 3aMa3eHy [UpPKa uaH-
HU puTMHU Ha aMT6 1 KOpTH30J1a B CITIOHKA IIPH U3CJIEABAHH-
T€ MEIUIMHCKH CECTPH. YCTAaHOBEHH Ca 3HAYMTETHO MO-HH-
CKM CTOMHOCTH Ha cyTpeliHaTta ekckpeuust Ha aMT6 B kpas
Ha HOIIIHUTE CMCHM, B CPAaBHEHHE ChC CTOMHOCTHUTE B HAYaJIO0-
TO Ha JHeBHUTE cMeHH. CTOMHOCTHTE HA KOPTHU30JIA B CITIOH-
Ka ca MO-BHCOKH NMPH MEAULINHCKUTE CECTPH, B CPABHEHHUE C
pedepeHTHaTa Ipyma, B HIKOW 9acOBE HA JHEBHUTE U 0co0e-
HO ITpe3 BTOpaTa M0JOBHHA Ha HOIHUTE CMEHHU, CHIIPOBOICHH
C BUCOKM HMBA Ha cTpec U ymopa. HuBara Ha ekckpenus Ha
aMT6s, BapranuuTe Ha KOPTHU30J1a IO BpeMe Ha paboTa U aH-
KETHUTEC JaHHU 3a CTPEC U YMOpPa Ca UHAUKAIIUU 3a TOBULICH
PHCK 3a 3paBeTo.
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BE3OMACHOCT HA XPAHUTE

PE®POPMYJIUPAHE HA
XPAHUTE - CbLUHOCT, UEJIU U
NMPEAU3BUKATEINICTBA

Hecucinasa I'oposa

Hayuonanen yenmvp no obwecmeeno 30page u ananiusu

PE3IOME

Hacmoawama paspabomka uma 3a yen oa npeocmasu oc-
HOBHUMeE CINBNKU 8 NPOYeca Ha pepopmMyaupanemo na xXpa-
HUmMe u 0a oyepmae b3MOACHOCTIUME, NPEd KOUMO ca U3-
npasenu npoussooumenume Ha Xpauu, ¢ yei Cb30a6aHemo
Ha 30pagociognu xpanumennu npodykmu. IIpasunnusm u
uHgopmupan u300p, KAKMO U NOMpeOdUMeLCKOMo muvpce-
He 8 NOCOKA , KauecmgeHu" Xpauu, ce A6:16a 2apanyus, ue
npoyecvm Ha pehopmyrupane e 3a8vpuiili YCHeuHo 6 Obli-
20CpOUeH NAAH U OMe08aps HA OnpedeneHu XPAHumenHu u
30pasHu npemenyuu.

KuarouoBu nymm: xpanu, peopmynupane,
JIOOPOBOJIHH LIEITH

BbBEAEHUE

[TonoOpsiBaHeTO HA TUETATa (XpaHaTa) Ype3 MPOMsHA Ha XH-
MHUYHHS i ChCTAB CE CUMTA 3@ CIHO OT MHOTOTO CPEICTBA
3a HaMallsgBaHEe Ha Pas3NpOCTPAHEHUETO Ha 3a0O0JsIBaHUS,
CBBP3aHM C XpaHCHETO. IHUIHAaTUBHUTE 3a pePOopMyTHpaHEe
Ha XpaHUTE JIOCETa ca HACOYCHH KbM HaMaJIsIBaHE Ha COJI-
Ta, HA TPAHC-MACTHHUTEC U HACUTCHHUTC MAaCTHHU KUCCIIMHH,
Ha 3axapuTe W obOmara eHeprus. B xpallHa cMeTKa, BCSIKO
BB3JICHCTBUE HA TAKWBA [IPOrPAMH JIO TOJIsIMA CTEIEH 3aBH-
cH oT u30bopa Ha MOTPEOUTENUTE U Ce MPOSBSIBA Hail-BeUe B
IBATOCPOYEH TaH [1].

CbLUHOCT HA PE®OPMYJIMUPAHETO HA
XPAHUTE

3a ga MOrat MHUIMATUBUTE 32 peopMysIHpaHe Ja MOCTHT-
HAT U3MEPUMHU ePEKTH BHPXY XPaHUTEITHUTE HYK/IU Ha HAce-
JICHUETO U SHePTUHHUS [IPUEM, € BaXKHO J]a CE MPEICHH KOU
M3TOYHMIIM HA XpaHa JIONPUHACAT HAH-MHOro 3a mnpuema u
ycuusTa na ObJaT HACOYEHH CIIeIHAHO KbM TAX [2,3]. 3a
MPOU3BOMUTEINTE Ha XpaHH, pehopMyIHpaHeTO, HAMp. Ha-
MaJIIBaHE CbABPKAHUCTO HA KAJIOPUHU UM HaMaJIABAHCTO Ha
CoJITa, TPAaHC-MACTHUTE KHCEIMHHU U HACUTCHUTE MACTHHU KH-
CCJIMHH, JIaJicd He MIPOCTO MPEMaxBa MJIM 3aMECTBA €JHA ChC-
TaBKa B pEIENTAaTa; T 3acsra peauia pakropu. OT perrapaiio
3HAYCHUE € J]a CC TapaHTHPa, Ue 3aMsHATa Ha IHA ChCTaBKa C
JIpyra IeUCTBUTEIHO MOM00PABA 3HAYUTEITHO XPAHUTEITHUTE
CBOMCTBA HAa XPaHUTEIHHSI MIPOIYKT, KATO CE UMa MPEIBH/I,
4ye MOTPEeOUTENNTE He MPUEMaT HUKAKBB KOMIIPOMHEC TI0 OT-
HOIIICHWE Ha BKyca [4].
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FOOD SAFETY

REFORMULATION OF
FOOD - REALITY, OBJECTIVES
AND CHALLENGES

Desislava Gyurova
National Center of Public Health and Analyses

ABSTRACT

This paper aims to present the main steps in the food
reformulation process and to outline the opportunities
faced by food manufacturers for the creation of healthy
food products. The right and informed choice, as well as
consumer demand for ,,quality” foods, are a guarantee
that the reformulation process has been successfully
completed in the long term and meets certain nutritional
and health claims.

Key words: food, reformulation,
voluntary goals

INTRODUCTION

Improving the diet (food) by changing the chemical
composition is considered one of many ways to reduce the
spread of nutrition-related diseases. Food reformulation
initiatives have so far been aimed at reducing salt, trans
fatty and saturated fatty acids, sugars and total energy.
Ultimately, any impact of such programs depends
to a large extent on the choice of consumers and is
manifested in the long-term perspective [1].

THE NATURE OF FOOD REFORMULATION

In order for reformative initiatives to achieve
measurable effects on the population‘s nutritional needs
and energy intake, it is important to assess which food
sources contribute most to the intake and the efforts to
target them specifically [2,3]. For food manufacturers,
reformulation, e.g. reducing the calorie content or
reducing the salt, trans fatty acids and saturated fatty
acids, does not far simply remove or replace one
ingredient in the recipe; it affects a number of factors.
It is crucial to ensure that the replacement of one
ingredient with another actually improves significantly
the nutritional properties of the food, given that
consumers do not accept any taste compromise [4].
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BE3OMACHOCT HA XPAHUTE

To3u mporec U3MCKBa 3abJIOOYEHH MTO3HAHUS 32 MOTECHLU-
AJIHUTE 3aMECTBAIl CHCTABKU, BKIIOUUTCIIHO XPAaHUTCIHU
J1I00aBKH, KAKTO M TIPepasriexaaHe Ha LsJIOCTHUS ChCTaB Ha
XpaHUTCIIHUA TPOAYKT. HoBure CbCTaBKHU, U3IIOJI3BAHU ITPU
pedopMyIupaHETO Ha XpaHUTE, TPsOBa a ObAAT pasperie-
HU 3a ynorpeba BbB BCHUKH JbP)KaBU, B KOUTO MPOAYKTHT
ce nponasa. Ilpyu HIKOM KaTeropuu XpaHUTEIHU MPOAYKTH
pedopMysInpaHeTo HE € MPHUIIOKUMO 32 ONPE/IENICHH ChCTaB-
KU, ThU KaTO KpaHUTE XPAHUTEIHU KauecTBa Ha NIPOAYKTa
13001110 HE c€ TPOMEHSIT.

[To-KOHKpETHO, NMPOEKTHTE 3a peopMyIHpaHe IpeaaraT
BB3MOJKHOCTH M 3a MOAoOpsiBaHE Ha oOIaTra XpaHWTEIIHA
IUTBTHOCT Ha XpaHWUTE YPe3 ONTHMU3UPAHE ChABPKAHUETO HA
JKEJIaHN ChCTABKU KaTO MUHEpaJIH, BATaMUHU Win Gubdpu [3].

[Mogob6en tum neiicTBUs MoraT ja ObJaT MOCTUTHATH WIIH
Karo J00pOBOJIHO yCHJIME OT CTpaHa Ha IIPOU3BOJUTEIUTE
Ha XpaH! U HAIIUTKH, WU B PE3YJITAT Ha JbPIKABHO PEryJiu-
pane. Taka uiau uHave, MPOU3BOAUTEIUTE OU ClienBaIO Ja
paboTsIT B IOCOKA, HAIIPUMED, 32 IOCTUT'AHE HA MAKCUMAIJTHO
ChIbPIKAHUE HA 3axap 3a KOHKPETEH MPOAYKT WU/WUIU CPell-
HO ChABpKaHHE Ha 3axap B NpoaykToBa kareropus. Cien
TOBa YYCHHTE, aHTAKHUPAHU B XpaHUTEIHATA UHIYCTPHS,
Ouxa MOIJIH JIa ThPCAT APYTH ChbCTABKHU, KOUTO JIa 3aMEHSIT
3axapTa, KaTo 3ama3sT BKYCOBHTE KaueCTBa Ha MPOAYKTA,
ycelaHeTo B ycraTa, Macara, obema, pa3MepuTe, Cpoka Ha
TOJIHOCT M JIPYTH KadecTna [5].

LEJTU HA PE®OPMYJIUPAHETO

PedopmynupaneTo HOCH TOTEHIIMANA Ja MOJOOPH KadecT-
BOTO Ha XpaHarta, 0e3 Ja ¢ HEOOXOAMMO MOTPEOUTEIUTE J1a
HATIPaBAT Ch3HATEJCH U300p, 3a Ja M30srBaT aKTHBHO JI0-
OaBeHU 3axapu [6], KOUTO TPUCHCTBAT B 68% OT BCHUYKH
npepaborenu xpanu. Heo6xoqumu ca MHOTO ycuius, 3a aa
Ce HaMaJIM 3aXapTa, aKo Ce M3UCKBa Jla 3HACM KOJIKO 3axap
ce ChIbpXKa B JaJICH MPONYKT, Aa pa3depeM KakBa 4acT OT
JTHCBHUST MaKCUMAJICH MPHEM MPEJCTABIISBA; U Jla CICAUM
MpHeTara 3aXap BbB BCHUKU MU3TOYHHIM HA XpaHa, KOUTO CE
KOHCYMHUpAT TO3H JICH.

Ot apyra crpana, peopMyIHpPaHETO MOXKE Jia JIOBEJAEC JI0
CHacsBAHETO HA YOBEIIKU )KUBOT. EJIHO ppeHcko mpoyuBaHe
MOKa3Ba, Y€ CMBPTHHUTE CIy4an OT 3a00JIsIBAHUSI, CBBP3aHH C
XpaHEeHEeTo, OrXa MOTJIH Ja Ob/IaT HAMAJICHH C 5 POIEHTA Ha
XHJISIIW )KHBOTA TOMIITHO [7].

Kakeo e Heob6xo0umo, 3a Oa ce peghopmynupa
npou3eo0cmeomo Ha XpaHu u Hanumku?

[Tpon3BOACTBOTO Ha XpaHW M HANMTKHU CE HYXJae OT CTHU-
Mynu 3a pedopmyinupane. CTUMYJIHTE MOraT aa MJIBaT OT
MOTPEOUTENICKOTO THPCEHE Ha M0-3/IpaBOCIOBHU ITPOAYKTH C
MO-HUCKO CHIBPYKaHUE Ha 3aXap WJIM Upe3 IeHCTBUS OT CTpa-
Ha Ha MPaBUTEIICTBOTO.

FOOD SAFETY
This process requires in-depth knowledge of
potential substitute ingredients, including nutritional
supplements, as well as a review of the overall
composition of the food product. New ingredients used
in food reformulation should be authorized for use in
all countries where the product is being sold. For some
categories of food, reformulation is not applicable to
certain ingredients as the final nutritional qualities of
the product do not change at all.

In particular, reformulation projects offer opportunities
to improve the overall nutrient density of foods by
optimizing the content of desirable ingredients such as
minerals, vitamins or fiber [3].

Such a type of action can be achieved either as a
voluntary effort on the part of food and beverage
producers or as a result of state regulation. Either way,
manufacturers should work towards, for example,
achieving a maximum sugar content for a specific
product and / or an average sugar content in a product
category. Then, scientists involved in the food industry
could look for other ingredients to replace sugar by
preserving the product‘s qualities, taste, mass, volume,
size, shelf life, and other qualities. [5]

OBJECTIVES OF THE REFORMULATION

Reformulation has the potential to improve food quality
without consumers having to make a conscious choice
to avoid actively added sugars [6], which are present in
68% of all processed foods. A lot of effort is needed
to reduce sugar if we need to know how much sugar a
certain product contains, to understand what part of the
daily maximum intake is; and follow the accepted sugar
in all the sources of food that are consumed this day.

On the other hand, reformulation can lead to the
salvation of human life. A French study shows that
deaths from diet-related illnesses could be reduced by
5 percent per thousand lives a year [7].

What is needed to reformulate food and
beverage production?

Food and drink production needs incentives for
reformulation. Incentives may come from consumer
demand for healthier products with lower sugar content
or government actions in this field.
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Queypa1l. [NaHen ¢ xpaHumenHuU hakmu 3a rnopyusi om
30 2 3bpHEeH npodykm

per 30g cereal:
\( ENERGY

SALT
460kJ 0 7g 0.19 0.2g

110kcal
6%

FOOD SAFETY

Figure 1. Panel with nutritional facts for a portion of
30 grams of cereal product

MED
4%

% of an adult’s referenbe intake.
Typical values per 100g: Energy 1530kJ/360kcal

NMOTPEBUTEJICKO TbPCEHE

Bce moBede xopa 0Ch3HABAT OTPULIATSITHUTE MOCIESIUIH 32
3[[paBETO OT KOHCYMAI[HMTA HA TBHPJIE MHOrO J0OaBeHa 3a-
Xap, MpUMep 3a KOETO € KOHCYMAIHMsTa Ha 3aXap B 3bpHEH
MPOAYKT KaTO NPOIUCHT OT JHCBHUA IMPUEM 3a BB3pPaCTHH,
BUAHO OoT urypa 1. Te THPCAT NPOAYKTH C MO-HUCKO Chb-
JbpokaHue Ha 3axap. OOlecTBeHUTEe 00pa3oBaTEIHH KaM-
MAaHWU MOTAT JIa yBEJIHYaT ThPCCHETO Ha TAKWBA MPOAYKTH.
[MTocraBsiHeTo Ha MH(OPMAIHS 32 CHIBPKAHUETO HA 3axap
BBPXY MPOAYKTHTE AaBa Ha MOTpebuTenuTe HHbOpMaus-
Ta, KOSITO MOTaT Ja M3MOJI3BAT, 3a Ja U30Upar MPOLyKTH C
MO-HUCKO ChIIbpIKaHUE Ha 3axap. ToBa MOXe Jla HACHPUYHU
MIPOM3BOIUTEIINTE JIa HAMAIISAT 3aXapTa, TaKa 4e MPOAYKTH-
T€ UM Jla M3MIISKJIAT MO-3ApaBocioBHU. [locTaBsiHeTo Ha
nH(pOpMaIKsI Ha BHIHO MSICTO BbpPXY OMAaKOBKATa B MPOCT,
rpaduyeH BeTeH Ko OM OMIIO yIecHEeHHe 3a TMoTpeduTe-
JINTE Ja BUAAT KOJIKO 3aXap Ce€ ChIbPKa B IPOAYKTa, KOIUTO
Bb3HaAMEpPABAT Aa 3aKyIIAT.

OEUCTBUA OT CTPAHA HA
NMPABUTEJICTBOTO U/ UNU AbPXABHUTE
MHCTUTYUUUN

[TpaBUTENCTBOTO MOXE /a Ch3IaJe paMKa 3a HaChpUaBaHE
Ha XPaHWUTEIHO-BKYCOBATa MTPOMHIILUIEHOCT 32 JOOPOBOIHO
penynnpaHe ChAbPKAHHUETO Ha 3aXap B XPaHUTE U HAIHT-
KHTE U []a M3HCKa J]a HallPaBU TOBA, aKO 0OPOBOJIHUSAT MOA-
XOJI HE yCIee /1a MOCTUTHE IEeTTUTE, OTHACAIIH CE 0 HaMalIs-
BaHE ChABPIKAHUETO Ha 3axap.

[IpaBUTEICTBOTO W/WIHM ABPKABHUTE WHCTUTYIIMH MOTaT
Jla IPUIIOXKAT CTHIIKOB MOXO]] 38 OCUTYPSIBAHE HA ChOTBET-
CTBHE C JJICHUAT OTPaCh. ONUTHT C HAMAIISIBAHETO KOJIH-
YECTBOTO Ha COJITA B CHAOJSBAHETO C XpaHH IMPE/IOJara,
4Ye HaIpeIbKBT MO OTHOIICHUE HA 3axapTa MoXe Ja Obje
MMOCTUTHAT € TIOA00HA paMKa, YUUTO €TaIK BKI0YBaT [§]:

1. CDopMmepaHe Ha HalMoOHaJIHa IICJ 3a HaMaJigBaHC Ha
3axapTa cpeJ HaCCJICHUETO, a UMCHHO!:

* cpOuUpaHe Ha 0A30BU TaHHU 3a KOHCYyMaIlHsATa HA 3a-
Xap ¥ Ch3/J[aBaHe Ha CHCTEMA 32 PEJOBHO MEPHOINY-
HO HaOJIIOJICHNE HA KOHCYMAIIHSITA;
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CONSUMER DEMAND

An increasing number of people are aware of the negative
health effects of consuming too much added sugar, as an
example of which is the consumption of sugar in a cereal
product as a percentage of the daily adult intake shown in
figure 1. They are looking for products with a lower sugar
content. Public education campaigns can increase the
demand for such products. Placing information of sugar
content on products gives consumers the information
they can use to select products with a lower sugar
content; and to encourage producers to reduce sugar so
their products look healthier. Placing information visibly
on the packaging in a simple, colorful color code would
make it easy for consumers to see how much sugar the
product they intend to buy.

ACTIONS BY THE GOVERNMENT AND / OR
STATE INSTITUTIONS

The government can create a framework to encourage
the food industry to voluntarily reduce the sugar content
of food and beverages and to demand this if the voluntary
approach fails to meet the targets for reducing sugar
content.

Government and / or state institutions can implement
a step-by-step approach to ensure compliance with
the industry. The attempt to reduce the quantity of salt
in food supply suggests that progress on sugar can be
achieved with a similar framework, the stages of which
include [8]:

1. Formulate a national target for the reduction of sugar
among the population, namely:

* Collecting basic data on sugar consumption
and establishing a system for regular periodic
monitoring of consumption
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e paspaboTBaHe M MOJABbPKAHE Ha 0a3a MaHHU 3a Ch-
JbPIKAHUETO Ha 3aXap B KATErOPUHU M IMOAKATErOPUHU
XpaHU U HAITUTKU,

¢ 3aJlaBaHC Ha UBMCPHMHU LCJIN 3a BCCKHU MPONU3BOAUTEIL
Ha XpaHU U THProBel Ha I[p€6HO, 3a Ja IIOCTUTHETC
CBOA I4J1 OT HAIMOHAJIHUTEC LICJIN.

2. OrmpenensHe HENATe 32 pePOpPMyITHpPaHE 32 KaTETOPUU H
MOKATErOPHH XPaHHU, BKJIIOYUTEITHO M OrPaHUYCHHS 3a
MaKCHMaJHO ChABbP)KAaHHE Ha 3aXap; aHTaKUpaHe Ha Jo-
OpOBOJIHY yCHIIMSI Ha KOMITAHUUTE - 0COOCHO OHE3H, YH-
UTO NPOIYKTH CHABPKAT HAU-TOJISIMO KOJIMYECTBO 3axap;
M3UCKBaHMsI KbM y4YacTBAILIUTE APY>KECTBA Ja JOKJIaBaT
myOIMYHO 3a eHCTBUsATA, KOUTO MpEIIpUeMar, 3a J1a 13-
II'BJIHSAT LETUTE U HAIIPEbKa B U3IBIHEHUETO HA LETUTE
3a HaMaJIsIBaHEe Ha 3aXapra.

3. TlocraBsHe Ha TOOPOBOJIHHU CPEIHU IIETH 32 HAMAJISIBAHE
CBIBPIKAHUETO Ha 3aXap 3a BCEKH IPOU3BOIUTEN, KAKTO U
MaKCHMaJHU CTOMHOCTH Ha 3aXapHU HUBA B KaTCropmuu 1
NMOAKATCropruun XpaHu. W3uckBaHe Ha TOJMIIHHU OOKJIaIu
3a JeICTBUE.

4. TlocraBsiHe Ha 3aBJDKUTEIHH LIEJH, aKO KOMIIAHUUTE HE
yCHEeAT 1a HOCTUTHAT JOCTAThUYCH HAIPEbK B IOCTHTaHe-
TO Ha TOOPOBOTHUTE LIEITH.

3a ja ce rapaHTHpa OTYCTHOCT 32 HANPEIbKa, IPAaBUTCIICTBO-
TO W/WIU TBbPKABHUTE WHCTUTYIUU CJICIBA J1a MOCTAHOBSIT
CTUMYIIA ¥ CAHKIIMH, BKIIOYUTEIHO U TAKUBA, KOUTO MOTar
Jla 3aCerHaT permyTalusaTa Ha OpraHu3ausTa, 3a Jia Ce rapaH-
THPA, Y€ JOOPOBOJHUTE CIIOPA3yMEHHsI ca TMYOIUYHU U BH-
JIUMH, ¥ 1a ce HaOJI0/IaBa U JIOKJIa/IBa HAIIPEAbKBT HA y4acT-
BaIUTe KOMIIAHUH 32 TIOCTUTAaHE Ha JOTOBOPEHUTE T1eH [9].

KAYECTBO HA NMPOAOYKTUTE U NPU3HAHUE
OT CTPAHA HA NOTPEBUTENUTE

Pa3nuuynuTe chCTaBKU B XpaHaTa UrpasiT poJisl IPpU HEMHU-
T€ CEeH30PHM XapaKTEePUCTUKH, KaTO CJIEJBa J1a CE HAIpPaBsT
yeuiust 3a peopMylinpaHe, OTroBapsIiy Ha OYaKBaHUATA Ha
MOTPEOUTEINTE 33 BKYC, TEKCTYpa, IIBST M T.H. BTopaTa npen-
M3BUKATEHA aJITEPHATHBA € 11a CE BbBEAAT CTHIIKOBH IIPOME-
HU B ChCTaBa Ha MPOIYKTHUTE, 32 Jia Ce MO3BOJIM Ha IOTpe-
OurennTe Aa ce aAaNTHUPAT TMOCTENIEHHO KbM HOBH CEH30PHH
CBOICTBA Ha camara xpaHa [4]. 3aMsHaTa Ha OTACTHU CHCTAB-
KM MOYKE 3HAUHMTEIJIHO JIa IPOMEHH CITUCHKA CHC ChCTABKHTE,
KOMTO € ITocoueH Ha eTHKeTa (BUI, Opoil, pex Ha ChbCTaBKHUTE U
T.H.). B HsIKOM ciTyuyan MOKe J1a ce IPOMEHH U HAaMEHOBaHHe-
TO Ha MPOAYKTa. Bcuko TOBa OM MOIJIO 2 MOBIHUSAE BBPXY
KpaifHOTO BB3NPHUATHE HA TOTPEOUTENS 3a JaACHUS IPOTYKT.

NMPEPABOTKA HA XPAHWUTE

AnantupaHeTo Ha OTJACIHU CHhCTABKU (HAIIPUMED HACHTE-
HUTE Ma3HUHH) MOXKE JIa TOBIIUsIC BBPXY CTHIIKUTE HA 00pa-
00TKa, HEOOXOIMMHU TIPH MPOM3BOICTBOTO Ha XpaHu. HoBure
pelenTyh Morar Ja HajoKaT aJalTHpaHe Ha HM3I0JI3BAHHTE
TEXHOJIOTUHU U CHeHI/I(bI/I‘IHO 60paBeHe C TAX, WU IIPOMCHHU B
TEXHOJIOTUUTE Ha MPOAYKTUTE, KOETO Ja JJOBEJIE JI0 CJIOXKHOCT
Ha MHUIIMATUBUTE 3a peopmynupane [10].

FOOD SAFETY

* Developing and maintaining a database of sugar
content in categories and subcategories of foods
and beverages.

» Setting measurable goals for each food and retailer
to achieve your share of national targets.

2. Definition of reformulation goals for food categories
and subcategories, including maximum sugar content
limits; engaging voluntary efforts by companies -
especially those whose products contain the largest
amount of sugar; requirements for participating
companies to report publicly on the actions they take
to meet the goals and progress in meeting the sugar
reduction objectives.

3. Setting of voluntary average targets for reducing
the sugar content of each producer as well as
maximum levels of sugar levels in food categories
and subcategories. Requiring annual action reports is
needed.

4. Setting mandatory aims if companies fail to make
sufficient progress in meeting their voluntary goals.

To ensure accountability for progress, governments
and / or state institutions should provide incentives and
sanctions, including those that may affect the reputation
of the organization, to ensure that voluntary agreements
are public and visible and the progress of the participating
companies is monitored and reported to achieve the
agreed objectives [9].

PRODUCT QUALITY AND RECOGNITION
BY CONSUMERS

Different ingredients in food play a role in its sensory
characteristics, and efforts should be made to reformulate,
thus, meeting consumers® expectations for taste, texture,
color, and so on. The second challenging alternative is
to introduce step changes in the composition of products
to allow consumers to gradually adapt to new sensory
properties of the food itself [4]. Replacing individual
ingredients can significantly change the ingredient
list that is indicated on the label (type, number, line of
ingredients, etc.). In some cases, the name of the product
may also change. All this could affect the user‘s ultimate
perception of the product.

FOOD PROCESSING

Adaptation of individual ingredients (for example
saturated fats) can affect the processing steps required
in food production. New prescriptions may require
adaptation of the technologies used and specific
handling, or changes in product technology, leading to
the complexity of reformulation initiatives [10].
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B nombiHeHNE KM BKYCOBUTE BB3MPUITHS COJTA, U JI0 W3-
BECTHA CTCIIEH 3axapTa, TPaJUIMOHHO CE J00aBAT KbM Xpa-
HH C [Ie7 TO-ABIT0 chXxpaHeHue [2]. Te cBbp3BaT BojaTa u Mo
TO3U HAUMH HamaJjsiBaT BOJAHATA aKTUBHOCT Ha XpaHaTa - OIl-
penesii pakTop 3a MUKPOOHUS PACTEXK, & TO3H IPOIIEC BOIH
JI0 pa3Bajia Ha XpaHara. HamansiBaneTo Ha HHMBaTa Ha TE3U
XpaHUTEITHU BEHICCTBA MOXE Jla KOMIIPOMETHpa Oe3orac-
HOCTTa Ha XpaHUTE U J]a CbKPaTH CPOKa HA TOXHOCT Ha IIPO-
nyktuate. PemeHus Morat na OpAaT HAMEPSHH TIPA OCHOBHO
pedopMyIIpane ¢ KOPUTHPAHE HHCTPYKITHH 32 ChXpaHCHHE,
HOBH TIOIXOH 32 OTIAKOBaHE W M3MOJI3BAHE HA aITCPHATHBHU
KOHCEPBAHTH.

HAMANABAHE HA COJITA

PedopmynupaHeTo ¢ 11e1 HamalsiBaHe ChbPKaHUETO Ha COJ
II'BPBOHAYAJIHO YECTO ce (POKyCHpa BBPXY MOCTEHCHHOTO W
penyuupane. 3a Ja ce oCTUTHE TOBA, ca HEOOXOAMMHU MOAXO0-
JISIIA 3aMECTUTEIIH Ha COJT M/MJIH BKYCOBH U apOMaTH3HPAIIH
cheTaBkd. [1oBEYETO OT TSIX MMAT OrPAaHUYCHHS MTOPAJIH HE-
JIOCTaTBYHO TOOPHUS UM BKYC. BBIIpEKH Te3U TPYIHOCTH, ITBP-
BUTE IIPOTpaMU 32 HaMAIIIBaHE HA COJITA CE PeaTU3UpPaT OIIe
npe3 70-Te TOUHN HA MUHAIIUS BeK. TakiBa HHUIIMATHBH Ca
JIOBEJIN JI0 3HAYMTEIIHO HAMallIBaHe MPUEeMa Ha COJI, a 0YaK-
BAaHOTO BB3JCHCTBHE BHPXY MKOHOMHKATA U OOIIECTBEHOTO
31IpaBe e chinecTBeHo [2,11].

HAMANABAHE HA MA3HUHWUTE

Ponsra Ha Ma3HUHHTE B XpaHaTa ITbPBO € Ja Aaje KaJOpHH,
MacTHOPA3TBOPHMH BHTaMHHH, BKYC, TEKCTypa M 00eM Ha
camaTa xpaHa. CbCTaBKHUTE, M3MOJI3BAHN 32 3aMECTBaHE Ha
Ma3HHHHUTE, 0OMKHOBEHO ca 0a3upaHu Ha MIPOTCHHH WU Bb-
IIeXUIpaTH, Halp. OT KapTod, apeBuia, KOPEeHH OT LUKO-
pus, sile, cos WIM MISKO, MMHTHPAIIN CBOHCTBATA, KOMTO
Ma3HUHHUTE ,,HOCIAT B XpaHuTte [12].

3AMAHA HA TPAHC-MA3HWUHMA -
ONPEAENAHE HA NMPABUITHUA 3AMECTUTEN

YacTUYHO XUPOTSHUPAHUTE PACTUTEIHU Macia, KOUTO ca
M3TOYHHK Ha TPAHC-MA3HUHU, YECTO CE 3aMEHSIT C IPYT'H Mac-
na, Thil KATO TPAHC-MA3HUHUTE Ca CBBP3aHU C MOBUIIIEH PUCK
OT chpAedHOCHAOBH HHIHACHTH [13]. HezaBucumo ot ToBa,
OT CBIIECTBEHO 3HAUCHUE € 3aMEHEHOTO MACJIO ICHCTBUTETHO
Jla HaMaJIi TO3H PHCK, 3a J1a MMa peajiHa [10J13a OT HEero.

3AMAHA HA HACUTEHU C HEHACUTEHU
MA3HUHU

KoHcucTeHnusTa € OCHOBEH MpOOJeM NpU HamalsiBaHE Ch-
J'bPIKAHMETO Ha HACUTCHW MACTHM KHCEIMHHM B XpaHara
Ype3 3aMecTBaHe C HEHAaCHTEHHW Ma3HHMHHU. KoikoTo moBeue
HEHACUTCHH MAaCTHM KHCEJIMHH MMa, TOJKOBa IO-MEKH ca
Ma3HHHHUTE, KOCTO MOXE J[a Ch3Ialie NMPESAU3BUKATEICTBO 32
MPOM3BOANTENUTE, TaKa 4Ye Ja Ce HaJIOKU TEXHOJIOTHHTE 3a
npepaboTka 1a OpaaT agantupanu uiau 3ameHend [10]. Ocen
TOBA, II0BEYE HEHACUTEHU Ma3HUHU O3Ha4YaBa I10-BHCOKA TCH-
JCHIIUA KBM OKUCJIABAHC HA MASHUHUTE U I'PaHsACBAHE.
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FOOD SAFETY

FOOD SAFETY

In addition to taste perceptions, salt, and to a certain
extent sugar, are traditionally added to foods for longer
storage [2]. They bind water and thus reduce the water
activity of food - a determining factor for microbial
growth, and this process leads to spoilage of food.
Reducing levels of these nutrients can compromise food
safety and shorten the shelf life of products. Solutions
can be found in a basic reformulation with corrected
storage instructions, new packaging approaches and the
use of alternative preservatives.

REDUCTION OF SALT

Reformulation to reduce salt content initially often
focuses on its gradual reduction. To achieve this,
suitable salt substitutes and / or tasteful and flavoring
ingredients are required. Most of them have limitations
due to their inadequate taste. Despite these difficulties,
the first salt reduction programs were implemented in
the 70s of the last century. Such initiatives have led to
a significant reduction in salt intake, and the expected
impact on the economy and public health is substantial
[2,11].

REDUCTION OF FATS

The role of fats in food is first to give calories, fat-soluble
vitamins, taste, texture and volume of the food itself.
Ingredients used to replace fats are usually based on
proteins or carbohydrates, e.g. potato, corn, chicory, egg,
soy or milk roots, which can imitate the properties that
fats ,,carry* in food [12].

REPLACEMENT OF FATS -
DETERMINATION OF THE CORRECT
SUBSTITUTE

Partially hydrogenated vegetable oils, which are a source
of trans-fats, are often replaced by other oils, as trans-fats
are associated with an increased risk of cardiovascular
events [13]. Nevertheless, it is essential that the oil
replaced actually reduces this risk in order to have a real
benefit from it.

REPLACEMENT OF SATURATED FATS
WITH UNSATURATED ONES

Consistency is a major problem in reducing the content
of saturated fatty acids in the diet by replacing with
unsaturated fats. The more unsaturated fatty acids
occur, the softer the fats, which may pose a challenge
for manufacturers so that processing technologies
need to be adapted or replaced [10]. In addition, more
unsaturated fat means a higher tendency to fat oxidation
and rancidity.
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»BE3 3AXAP“ U NPOAYKTU C HAMAJIEHO
CbAbPXAHUE HA 3AXAP

Ha mazapa ce mpemiarat MHOTO IPOIYKTH Oe3 3axap H Ta-
KHBa C HaMaJIeHO chabpkanue. CaaocTTa UM HIIBa WIIH OT
WHTEH3UBHH TOJCIATUTETN HU/WIH OT ,,00eMHUCTH TOJICIa-
TIUTETN KaTo N30MaIT. Thil KaTo 3axapTa 1aBa M HACHITHO KO-
JUYECTBO HAa XPAHUTE, HACHITHUAT MIPOIYKT TPsIOBa 1a Obie
KOMIICHCHPAH C JAPYTH CbCTaBKU, KOUTO YECTO Ca APYTH Bb-
TIIEXHUAPATH, HAIIP. HUIIECTETa. Thi KaTo T€ MMAT CHIIOTO
SHePruifHO ChABPIKAHME KAaTO 3aXapTa, 3aMEeCTBAHETO Ha 3a-
XapTa 1o Mo pa30upaHe He BOIU IO IPOMCHH B XpaHUTCITHU-
T€ CBOIMCTBA U KAJOPUWHOTO ChIBbPKAHIE HA TE3U MPOLYKTH.

NPUMEPU 3A JOBPOBOJIHU YCUITUA 3A
PE®OPMYIIUPAHE HA XPAHU B EC U CALLL:

®paHnus pasmoiara ¢ MpaBUTEICTBEHA, T00pPOBOJIHA MPO-
rpama 3a HaMaJsBaHE ChABPKaHUETO Ha 3axap. [Ipomwuim-
JICHOCTTA B CEKTOpA HAa XpaHUTE M HANUTKHUTE € MOeJa aH-
TQXUMEHT /1a peopMyinupa XpaHUTEIHUTE MPOLYKTH, 32
Jla ce HaMaJIM 3axapTa, Ype3 XapTa Ha JOOPOBOJICH aHTaKH-
MEHT. XapTara e JoBesia 10 peopMyIrpane Ha MPOAYKTa,
ChC 3HAYMTEIIHO HaMaJIsiBaHE HAa HUBAaTa Ha 3aXap B HIKOH
KaTeropuy XpaHu. 3a 3bPHEHHU 3aKyCKH, HAIPUMED, MEKTY
2001 u 2008 r. TpOU3BOJUTENUTE Ca PELYLIUPAIH ChABPXKa-
HUETO Ha 3axap B 3bpHEHHUTE 3aKycku ¢ 10%. Ha 6a3arta Ha
IbpBUTE 15 MOANUCAHY XapTH 3a JOOPOBOJIHU aHTa)KHMEH-
TH, 3a epuos ot nee ronuau (2008-2010 1.) OT PpeHCKUS
ra3ap Ha XpaHUTEJIHHU NPOAYKTHU ca orcTpanenu 1o 13 000
TOHA 3axap, KOETO ce BB3MpPHEMa MOJIOKUTETHO OT CTpaHa
Ha motpeburtenure [14].

NMPUEM HA COJ1 U TPAHC-MA3HUHU

HuBara Ha com B XpaHHTEITHUTE MPOAYKTH ca HAMAJeld B
19 ctpanu ¢ peopMyIupamIy CTpaTeruu u 12 mppxaBu ca
JIOKJIaJIBAJIM CIaJl B IpUEMa Ha coj cpel HaceneHueto [15].
VMHnnmatrnBara 3a HaMaIsIBaHE KOJTUYECTBOTO Ha coi B O0e-
TUHEHOTO KPAJICTBO OMpPENEIs MOCTEIICHHH LETH 32 ChIbp-
JKAaHUETO Ha COJ 3a BCsAKA TPyIa XpaHHU, KaTO CE M3IIOJI3BAT
MaKCHMaJIHU U CPEIHU WIN CPETHONPETETIICHN MPOHaKOH,
KOUTO TpsIOBa Ma OBJAT MOCTUTHATH B OIpEelicHa BpeMe-
Ba pamka . Ot craprupanero cu npe3 2004 r. ce HabmOMa-
Ba PENYKIIUSA B ChIBPKAHUETO Ha COJ B XpaHaTa M B camara
KoHcyManusaTa Ha coi [16]. Hacemermero B O0eqUHEHOTO
KpaJICTBO CE € MPUCIIOCOOMIO KbM BKYyca Ha IO-HICKO COJIe-
HU xpaHu. He e oT4uereHa 3aryba oT mpoaakxOu Wiu ImpeHa-
COYBaHE KBM JIPYTH MPOAYKTH B PE3yNITAT Ha HaMallgBaHE
CBABPKAHUETO HA COJ, WIU JOOaBsSHE Ha Tpare3Ha CcON Ha
macara [17].

B CAILL, 3npaBuust nenaprament Ha Hio Hopk koopauaupa
MoI0OHO MyOIUYHO-9aCTHO MapTHHOPCTBO. HammoHanHaTta
WHUIMATHBA 32 HaMallsIBAHETO Ha COJITa OIpeJels J100po-
BOJIHU II€JIM 32 HUBATa Ha COJ B 62 KaTerOpHH MaKeTUPaAHU
XpaHH U 25 KaTeropuy PeCTOPAHTH.

FOOD SAFETY

»SUGAR FREE“ AND PRODUCTS WITH
REDUCED SUGAR CONTENT

Many sugar-free and low-content products are available
on the market. Their sweetness comes either from
intense sweeteners and / or from ,,bulky* sweeteners
such as isomalt. Since sugar also delivers bulk food,
the bulk product has to be compensated for by other
ingredients, which are often other carbohydrates, eg.
starches. Since they have the same energy content as
sugar, substitution of sugar by default does not lead to
changes in the nutritional properties and caloric content
of these products.

EXAMPLES OF VOLUNTARY EFFORTS
FOR FOOD REFORMULATION IN THE EU
AND THE USA:

France has a government, voluntary program to
reduce sugar content. The food and beverage industry
is committed to reformulate food products to reduce
sugar through a voluntary commitment charter. The
Charter has led to a reformulation of the product, with a
significant reduction in sugar levels in certain categories
of foods. For cereals, for example, producers between
2001 and 2008 reduced the cereal sugar content by 10%.
On the basis of the first 15 signed charters for voluntary
commitments, up to 13 000 tonnes of sugar have been
removed from the French food market over a period of
two years (2008-2010), which is positively perceived by
consumers [14].

INTAKE OF SALT AND TRANSFATS

Salt levels in food products have declined in 19 countries
with re-formulating strategies and 12 countries have
reported declines in salt intake among the population
[15]. The salt reduction initiative in the UK sets out
progressive salt content targets for each food group
using maximum and average or weighted sales to be
achieved over a given time frame. Since its launch in
2004, there has been a reduction in the salt content of
the diet and in the salt consumption itself [16]. The
population in the UK has adapted to the taste of lower
salty foods. No loss of sales or redirect to other products
has been reported as a result of a reduction in the salt
content or the addition of table salt to the table [17].

In the United States, the Health Department of New
York coordinates such a public-private partnership. The
National Salt Reduction Initiative sets voluntary targets
for salt levels in 62 categories of packaged food and 25
categories of restaurants.
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TPAHC-MA3HWUHU

JlobaBeHnTE TpaHC-Ma3HUHH YECTO CE CPELIAT B MHOTO IIpe-
paboTeHH XpaHH U B MEHIOTO Ha MHOTO pecTopanTu. Karo no-
Ka3aTeJICTBO, Y€ IPUUNHSBAT ChPCYHOCHIOBH 3200JIsBaHus,
3alIUTHUIUTE HAa OOLIECTBEHOTO 3/IpaBE HACTOSBAT 3a ETHUKE-
THpaHE Ha KOJIMUYECTBOTO TPAHC-Ma3HMHU B MPOIYKTUTE, 3a
€IMMHUHUPAHETO UM OT XPAaHUTEIHH IPOAYKTH B PECTOPAHTH
U B KpallHa CMETKa 3a OTCTPAHSIBAHETO UM OT BCUUKHU Xpa-
HU. J/lokaTo TOBa IbPBOHAYAIHO MPEIU3BHKBA TPEBOTa MPH
MIPOM3BOANTEIINTE HA XPaHHU, 4e OM OMII0 TEXHUYIECKU TPYAHO
Jla ce HaMepH TOAXOISI 3aMECTUTENl Ha TPAHC-Ma3HUHHTE,
BCBITHOCT € HAI'BJIHO BB3MOXHO Ja ce Hampasu. HeoTnas-
HAIITHO CHCTEMAaTHYHO MpepasriIeKJaHe Ha J0Ka3aTeIcTBaTa
3a BB3JCHCTBHETO Ha TpaHC-Ma3HMHUTE 3aKJIIOYH, Y€ ,,MaK-
CUMAJTHUTE TPAHUIM M 3aTBJDKUTEIHOTO UM ETHKETHpaHe
Morart Jia JoBelaT A0 HaMmalsiBaHEe Ha [TpaHC-Ma3HUHHTE] U
M3IJIekKAA, 4e TO3U (DAKT MOXKE J1a HAChPYH ITPOU3BOIUTEIUTE
Ha XpaHH Jia peopmyaupar npogykrure cu [18].

CBbCTAB U BE3OIMNACHOCT HA XPAHUTE

MHoro pemeHus, Kacaelly XpaHEHETO B obiacTTa Ha 00-
IIECTBEHOTO 3JpaBe, 3aBHCAT OT HAJIWYHETO HA HAJISIKIHH
AQHATUTHYHY JJaHHHU 33 ChCTAB HA XPAaHUTE U XPAHUTECIHUTE
BEILECTBA B Pa3IMYHHUTE CTPaHU. Te BKIIOUBAT PEILCHUS 3a
oborarsiBaHe n/nnu oboraTsABaHe HA XpaHH, CBBP3aHU C Oe3-
ormacHOCTTa Ha xpanuTe [19].

OnacHOCTUTE 3a XPAaHUTE OT €CTECTBEHU CHEAMHEHUS MU
3aMBPCUTENN HA OKOJIHATA CPEefa ca Apyra NpUYuHa, Iopaan
KOSITO ca HeOOXOJMMHM JIaHHH 3a ChCTaBa Ha Xpauurte. Hs-
KOJIKO €CTECTBEHHU XPAHUTEIHU KOMIIOHEHTA MPeICTaBIsABAT
PHCK 3a 0€30I1aCHOCTTA, aKO C€ KOHCYMUPAT B U3JIUIIBK (Ha-
MpUMEp COJl U BUTAMUH A), HO UMa U APYTH 3aMBPCUTENH
OT OKOJIHATa Cpeja, KOUTO ca OTKPUTH B HAKOU XpaHU, KaTo
quokcran U [1Xb (monuxnopupann oudennnn) [20].

Ennn ot mpumepuTte e npenopbkara Ha OOeTUHEHOTO KpaJl-
ctBo mpe3 2004 1. OTHOCHO KOHCyMalusTa Ha Mas3Ha puda
3a 00IIOTO HAceJeHUe, BKIIOYBAIA CIICIHU(DUIHN CHBETH 3a
OTIpEJICNICHN TPYTIH OT HACEJICHUETO, KaTO HAIIPUMED KEHH B
JIeTepoaHa Bh3pacT. Ta3u HOBa MpEnopbKa ce OCHOBABA HA
CBHBMECTEH J0KJax Ha HaydHMs KOHCYITaTUBEH KOMUTET T10
XpaHeHe 1 Ha KoMuTeTa 1o TOKCHKOJIOTHSI, KOWTO pasTiiex/ia
PHCKOBETE U TIOJI3UTE OT KOHCYMaIusTa Ha puda, 1mo-crenn-
amHO - Ma3Ha puba [21]. HacTosimure mpenopbKu KbM 00-
moTo HaceneHne Ha OOETUHEHOTO KPaJICTBO € Jia Ce KOH-
CyMHpar HOHE ABE MOpIXU pruda Ha CEMUIA, €HA OT KOUTO
TpsiOBa a O'bIc Ma3Ha, a 3a OpEMEHHU )KEHH U 32 TE3H, KOUTO
Morar Jja 3a0peMeHesT, Ce IIPENopbyUBa - HE MOBEYe OT 2 Mop-
MU Ma3Ha puda Ha ceaMmuIa. B ocHOBara Ha Te3W Impero-
PBKH ce 3anarat JI0Ka3aTesCcTBa, Ye KOHCyManusTa Ha puoa,
0co0EHO Ha Ma3Ha, JlaBa 3HAYUTEIHH TOJI3H 32 3/IPaBETO OT
TJIeIHa TOYKa Ha HaMaJIsIBaHE HA PUCKA OT ChPACYHOCHIOBH
3a0omsBanus. CMsITa ce, 4e TOBA CE JBJIKHU Ha JBITOBEPHIK-
HUTE N-3 MACTHU KUCEINHH, OTKPUTH B pUOUTE, YUUTO HUBA
ca 0coOEHO BHCOKH B Ma3HaTa puoa.

60 EEENR an EENR

FOOD SAFETY

TRANS-FATS

The added trans fats are often found in many processed
foods and in the menu of many restaurants. As proof
that they cause cardiovascular diseases, public health
advocates insist on labeling the amount of trans fats
in products for elimination of food in restaurants and
ultimately to eliminate them from all foods. While food
and beverage production initially arouses the concern
that it would be technically difficult to find a suitable
substitute for trans fats, it is quite possible to do so. A
recent systematic review of the evidence on the impact
of trans fats concluded that ,,maximum levels and
their compulsory labeling could lead to a reduction of
[trans fats] and it seems that this may encourage food
manufacturers to reformulate their products® [ 18].

FOOD COMPOSITION AND SAFETY

Many decisions concerning nutrition in public health
depend on the availability of reliable analytical data
on the composition of food and nutrients in different
countries. These include solutions for enrichment and /
or enrichment of foods related to food safety [19].

Dangers to food from natural compounds or
environmental pollutants are another reason why data
on food composition are needed. Several natural food
ingredients pose a safety risk if consumed in excess
(for example salt and vitamin A), but there are other
environmental contaminants found in some foods such
as dioxins and PCBs (polychlorinated biphenyls [20].

One example is the 2004 recommendation in the
United Kingdom‘s on the consumption of oily fish for
the general population, including specific advice for
certain groups of the population, such as women of
childbearing age. This new recommendation is based
on a joint report by the Scientific Advisory Committee
on Nutrition and the Toxicology Committee which
examines the risks and benefits of fish consumption,
in particular oily fish [21]. These recommendations to
the general population of the United Kingdom are to
consume at least two servings of fish a week, one of
which should be oily but for pregnant women and those
who may become pregnant, it is recommended - not more
than 2 servings of oily fish per week. The basis of these
recommendations is evidence that fish consumption,
especially oily, provides significant health benefits in
terms of reducing the risk of cardiovascular disease.
This is believed to be due to long-chain n-3 fatty acids
found in fish whose levels are particularly high in oily
fish.

I W W 2018 ™ = = BULGARIAN JOURNAL OF PUBLIC HEALTHM M M Vol.10 ™ MNo4m m ™



BE3OMACHOCT HA XPAHUTE

PA3PABOTBAHE HA NMPOAYKTU U
PE®OPMYJIIUPAHE

Koraro ce pa3paboTBar HOBH MPOAYKTH, PETYJIaTOPUTE Ha
XpaHUTE MOTaT Jla U3MOJI3BaT JaHHU 32 ChCTaBa UM KaTO OT-
IIpaBHa TOYKa 3a KCJIaHW HHMBA Ha XpPaHUTCJIHU BEIICCTBA B
HOBUS TIPOJYKT.

Hampumep Moxxe 1a ce cuuTa 3a )KeIaTeIHO HOBOIPUTOTBEHH-
AT MJICYCH MPOAYKT Jla OCUTYPsIBa CXOIHH HHBA Ha KaJIHH U
pubodmaBuH ¢ mogoOHA, TPAaAUIIMOHHA MJIeYHa XpaHa. HoBu-
Te TeXHUKH 3a IpepadoTKa Ha XpaHH! He TPsOBa Jja OKa3Bat He-
OJaronpuATHO BB3JCHCTBHE BBPXY XPAaHHTEIHHTE KadeCcTBa
Ha 700pe mo3Hatusi mponykT [22]. IlpousBogutenure Ha
XpaHU M THProBIMTE HA JPeOHO HENpPEeKbCHATO pa3paboTBaT
HOBM NPOAYKTH. /laHHUTE 3a ChCTaBa Ha XpaHHUTE ca ocode-
HO B&)KHH 32 Pa3BUTHETO Ha ,,[10-3/[PABOCIIOBEH " THaIla30H OT
pepaboTeHN XpaHHu, KOUTO TPsOBa J]a OTrOBapsT Ha ONpesie-
JICHU CTIeU(UKAIMH 38 KOJIWYECTBOTO Ma3HUHH, 3axXap U/1iIu
COJI, KOUTO T€ CHABpXKAT. AHAIUTHYHUTE JaHHH 33 ChCTaBa
Ha XpaHUTE Ce U3IOJI3BAT U 32 (POpMYIIUpaHE HAa XPAHHU, KOUTO
ca TOJICUJICHH C ONPEIeICHN HUBA Ha XPaHUTEIIHHU BEILECTBA,
KaTO HaIlpUMep HAKOU BUJIOBE XJI5I0 U 3bPHEHHU 3aKYCKH.

OcCBeH TOBa, CBIIECTBYBAIIUTE HIPOLYKTH 4ECTO ce pedhopMy-
JMpaT, 3a J1a ce Nofo0pH BKYCHT UIIN J]a € OTTOBOPH HA OIIpe-
JICJICHU XpaHUTEJIHYU KpuTepuu. Hanpumep npoussogurenure
Ha XpaHW W THProBIHUTE HA APeOHO HAIoCieIbK paboTsT 3a
HaMaJsiBaHE Ha HUBATa Ha COJI B MHOTO OT TEXHHUTE ITPOJIYKTH
(HampuMep cynu, TOTOBH SCTHSI, MECHU IIPOJYKTH), 3a J1a U3-
IIBJIHSAT MpaBUTEICTBEHUTE Lienu. ClieoBaTenHo, HalnoHall-
HHUTE TaOJIMIM 33 CbCTAB Ha XpaHUTE U 0A3UTe JaHHU TPsOBa
MOCTOSTHHO J1a C€ aKTyaJM3Upar, 3a Ja OTpa3siBaT HaCTBIIBA-
MM POMEHU B ChCTaBa HA MIPOAYKTA, KAKTO M HOBU CHCTABKH
(HampuMep TONHONHN, HOBU OJIMT03aXapuH), a TOBa € MHOTO
TPYJHO 3a TOCTHraHe. Masiko Ibp)kaBH pasnoyarat ¢ HeoO-
XOJMMHUTE (PUHAHCOBU pECypCH, 3a Jia TMOJIbPKAT aKTyallHa
nH(popMaIs 32 BCHYKU Pa3BUTHUS M HAIIPEABK B IpeJjiaraHe-
TO Ha XpaHH.

3AKNIOYEHUE

[MorenunannaTa perenta 3a ObJe] ycnex MmpHu pedopMyIin-
paHeTO Ha XPAaHUTE CE€ CHCTOM B IMO-HATATHIIHNW MHOBAIWH,
KaTo 4acT OT TSICHOTO ChTPYAHUYECTBO MEX/1Y BJIACTH U UH-
JIyCTpus, BKIIOUBAMKN M IOCTABUMLUTE HA XPAHHU U THP-
TOBIIUTE Ha JpeOHO, KAaKTO M KaMIIaHUHU, KOUTO TTOBHIIIABAT
OCBEJIOMEHOCTTa CpeJ] MOTPEeOUTENNTE OTHOCHO 3HaUYEHHUE-
TO Ha XpaHHUTEJIHUTE HaBUIM. Ta3u peuenTa odadye 3aBUCH
u OT Apyru (GakToOpH, KaTO HUBA Ha IICHUTE, IIPUEMaHE OT
CTpaHa Ha MOTPEeOUTEIIs U ICHO €TUKETHPAaHE Ha XPAHHUTEII-
HUTE CTOWHOCTH Ha T€3W HOBH OepUpaHH MPOAYKTH.

3a J1a MoraT MHUIIMATUBUTE 32 pe)OpMyIIMpaHe 1a MOCTUTHAT
n3MepuMH e(peKTH BhpXy IMpUeMa Ha XPAHUTEIHU BEIIECTBA
W EHePruiHOTO MOTPeOICHUE HAa HACEIICHHUETO, € B)KHO J1a CE
MMPEICHN HAUCTUHA KO XPAHUTECIITHU U3TOYHUIIU JOIIPUHACAT
Haii-MHOro 3a To3u npueM. OT peraBanio 3Ha4eHUEe € Ja ce
rapaHTUpa, 4e 3aMsHaTa Ha ¢J{HA ChCTaBKa C JAPyTa JICHUCTBU-
TEJTHO MOJI00psBa B TOJIsIMA CTCIICH XPAaHUTCITHUTE CBOMCTBA
Ha XPaHUTEIHHS MPOAYKT, KATO CE MMa IPEABHI, Ye TOTpe-
OouTenuTe He MPUEMAT HUKAKHB KOMIIPOMHUC MO OTHOIICHHUE
Ha ,,BKYC, TEKCTypa, BAT U CEH30PHH XapaKTEPUCTHKHU Ha
xpanaTa“ [3].

FOOD SAFETY

PRODUCT DEVELOPMENT AND
REFORMULATION

When developing new products, food regulators can use
their composition data as a starting point for desired
levels of nutrients in the new product.

For example, it may be desirable for the newly prepared
dairy product to provide similar levels of calcium and
riboflavin with a similar, traditional milk feed. New
food processing techniques should not adversely affect
the nutritional qualities of the well-known product
[22]. Food manufacturers and retailers are constantly
developing new products. Food composition data
is particularly important for the development of a
,healthier range of processed foods that have to meet
certain specifications for the amount of fat, sugar and /
or salt they contain. Analytical food composition data
are also used to formulate foods that have been boosted
with certain levels of nutrients, such as some types of
bread and breakfast cereals.

In addition, existing products are often reformulated
to improve taste or meet certain nutritional criteria.
For example, food manufacturers and retailers have
recently been working to reduce salt levels in many
of their products (such as soups, ready meals, meat
products) to meet government goals. Therefore, the
National Food and Database Tables should be kept up-
to-date to reflect changes in the composition of the
product as well as new ingredients (e.g. polyols, new
oligosaccharides), and this is very difficult to achieve.
Few countries have the necessary financial resources to
keep up-to-date information on all developments and
advances in food supply.

CONCLUSIONS:

The potential recipe for future success in reformulation
of food consists of further innovations as part of close
cooperation between authorities and industry, including
food suppliers and retailers as well as campaigns that
raise consumer awareness of the importance of eating
habits . However, this recipe also depends on other
factors such as price levels, acceptance by the consumer
and clear labeling of the nutritional value of these new
products.

In order for reformulation initiatives to achieve
measurable effects on nutrient intake and energy
consumption of the population, it is important to assess
which food sources contribute most to this intake. It is
crucial to ensure that the replacement of one ingredient
with another effectively improves to a great extent the
nutritional properties of the food, given that consumers
do not accept any compromise with regard to ,taste,
texture, color, sensory characteristics of food“[3].
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OKOJIHA CPEQ1A U 31PABE

ENEKTPOXUMUYHO
AKTUBUPAHA BOOA - CBOUCTBA
N EOEKTU

HUrnar Urnaros, Crona Kapanxos,
I'eopru I'myxues, UBaiijgo AxumoB

PE3IOME

Cmamusama onucea noiy4aeanemo Ha eiekmpoxumMuyHo ax-
MUBUPAHA 800A U HAKOU CEOUCMBA HA (paKyuume Kamoaum
u aHoaum u egpexmu 6vpxy dHcusu opeanusmu. Iloxkasana e
3ABUCUMOCT MEXHCOY 8PeMempAeHemo Ha npoyeca u Cmoli-
Hocmma Ha napamempume pH u oxucaumenaHo-pedyKyuoH-
nust nomenyuan (OPII) na kamoauma u anoruma. Hanpasena
e oyenKka Ha cmadbuIHOCMma Ha Mme3u napamempu 8v6 gpe-
Mmemo cned axkmusayusma. Hanpasenu ca uscrneosanus 3a
BIUAHUETNO HA AKMUBUPAHAMA 800A 8bPXY HAKOU Oakmepuu
U 8UPYCU U KPLEOHOCHAMA CUCTEMA HA Y08eK. YCmaHogeHo-
mo 6uoyuoHo delicmeue Ha AHOIUMA OABA 8bIMONCHOCH 3A
eexmuenomo my usnonzeane 3a obezsapasseane, om eoHd
CMpaua, u NPULAeaHemo My 3a mpemupane Ha PaHu U 6b3nd-
aumennu npoyecu, om opyea cmpaua. Peouya uzciedsanus
HA Y4eHU Om pAasiuyHu CMpaHu NoKa3eam O1a20meopHOMmMo
8v30elicmeue Ha KAMoauma 6bpxy pacmeHus u HCUeomHu u
xopa. Te3u epexmu Ha akMmuguUpanama 800a ce OvaANHCAM HA
YVHUKAAHume i Qu3UKO-XUMUUHU 0COOEHOCMU, KOUMO He MO-
eam 0a 6v0am noay4enu no opye HauuH.

KurouoBu 1yMu: eeKTpOXUMHUYHO aKTHBHPaHE
(EXA), xkaronut, aHOmUT, pH, OKUCIUTETHO-PETYK-
nuonHeH noteHiuan (OPIT)

BbBEOEHUE

HpI/I CIICKTPOXUMHUYIHOTO aKTUBHPAHC HA BOAA C CIICKTPOJIU-
3a CC IMoJry4YaBaT KaTOJUT U aAHOJIUT. HLpBI/ITe CKCIICPUMCH-
THU C MPOITYCKAHE HA CJICKTPUYCH TOK IIPE3 BOJACH pa3TBOp C
pa3aciigHe Ha ABATa CJICKTpOAa KAaTOA U aHOJ YPEe3 NOJIyHIpo-
IMyCKJIMBa M6M6paHa Ca OCHIICCTBCHU B HA4YAJIOTO Ha 19-tu
BCK. EHBa B CpcliaTa Ha 20-TH Bek 3amouBar MO-CCPUO3HU U3-
CJICABAaHUA Ha CBOICTBaTa Ha MOJTYYCHUTC 1O TaKbB HAYHUH
KaroaHa 1 aHOAHA BOAa (I(aTOJ'II/IT n aHOJ'II/IT).

CwMsrTa ce, ye N3y4aBaHETO Ha EJEKTPOXMMUYHO aKTHBHpA-
Hata Boga (EXAB) 3amouBa B SAmonus mpe3 1931 r. Snon-
cku yueHu [1] TBepaAT, ue mpe3 1952 1. B SAAnonus e cp3nanaeH
eJIeKTpOoIai3ep OT AumadparMer BHUJ, CIOCOOCH 1a naje pas-
JICTICHH PAa3TBOPH OT aHOJHA U KaTOJHA BOJIA.

Mexay 1960 u 1973 r. KopoBuH [2] nmpoBexa peauia exkc-
MIEPUMEHTH C BOJIa B €JIEKTPOCTATUYHO MOJIC U CHhOOIIaBa 3a
edexTH, Heonucanu jororasa. Toi roBopH 3a ,,eHepru3npa-
HE Ha BojiaTa”, KBJETO ,,3apeJ/ieHaTa Bojia € CocoOHa /1a CTH-
MyJIMpa akTUBHOCTTA HA )KUBaTa MaTepHs U 10 TAKbB HAYMH
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ELECTROCHEMICALLY
ACTIVATED WATER -
PROPERTIES AND EFFECTS

Ignat Ignatov, Stoil Karadzhov,
Georgi Gluhchev Ivaylo Yakimov

ABSTRACT

The paper describes the electrochemical activation
of water and some properties of catholyte and anolyte
when applied to living things. The dependence between
the processing time and the values of pH and oxidation
redox potential (ORP) of catholyte and anolyte is shown.
The stability of pH and ORP depending on the storage
time is evaluated. Research on the influence of the
activated water on bacteria, viruses and human blood
system has been carried out. The observed biocidal
effect of the anolyte points out at the possibility of its use
as a disinfectant from the one side, and its application
for wound and inflammatory processes treatment, on
the other side. Investigations of scientists from different
countries have shown the favorable catholyte action
on plants, animals and human beings. Such effects of
the activated water are thought to stem from its unique
physicochemical properties that cannot be obtained in
another way.

Key words: ECA, catholyte, anolyte, pH, ORP.

INTRODUCTION

The electrochemical activation or electrolysis of water is
the most popular technique for its activation. Although
the first experiments with the application of electricity
to water solution where the cathode and anode electrodes
are separated through a semi-permeable membrane have
been realized in the beginning of the 19th century, more
serious investigations of the properties of the obtained in
this way two types of water called catholyte and anolyte
started in the middle of 20th century.

It is thought that the study of the electrochemically
activated water (ECAW) has been started in Japan in 1931.
Japanese scientists claim [1] that the first electrolyzer
with a diaphragm and able to produce separated solutions
of catholyte and anolyte has been built in Japan in 1952.

Between 1960 and 1973 The Russian Korovin [2]
has carried out a series of experiments with water in
electrostatic field has reported for the existence of some
effects not described until then. He has spoken about the
“energizing” of water, where the “loaded” water is able
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Jla TIOBUIIIHM YCTOHYMBOCTTA KbM 3a00J1s1BaHe”.

[Ipe3 1981 1. B ciucaHmeto ,,M300peTaTens U pallHOHATH-
3aTop” ce nosiBsiBa cratusita ,,Heoxxunanunas Bona” [3] Ha
Baxup u cpaBTOpH, B KOSATO CE OIMKCBAT 3a0CIICKUTCITHATE
cBoiictBa Ha EXA BOfa 32 IPIIIOKEHHUETO i TPH HEPTESHUTE
COHJaXH, OBP30TO 3a3paBsIBaHE HA PAaHHU U Pa3BUTUCTO HA
pacteHus. [lo Bcska BEpOATHOCT TOraBa B3HUKBAT U TEP-
MHHUTE ,,)KUBa” U ,,MbpTBA” BoAa. B kH. 9 OT chliaTa roau-
Ha ce choOmiaBa 3a MHUPOKOMAINAOHU U3CICABAHUS B Y3-
Oekckara akaJeMHs Ha HAYKUTE OTHOCHO ITPHUIIOKEHHUETO Ha
Ta3u BOJIa B MequnuHarta. [loHacTOsIIIeM Cepruo3HU HAyUYHH
u3cienBanus ce nposexaar B Anonus, Kuraii, Pycust, Y-
paiiHa, a CBIIO U B IPYTH CTPAHU, BKIOYUTETHO bpirapus.
CBoiicTBaTa Ha BoJlaTa 3a 3[[paBe IPOBOKUPAT UHTEpPECa Ha
MHOro yuenu [4]. ToBa € ecTecTeCTBEHO, 3al0TO BojAaTa €
€IVH OT OCHOBHHTE (PaKTOpH 3a 37paBe u AbIToNeTHE |5, 6].

B mpogax6a ca pa3auuHM MOJEIU Ha eleKTpoJiaiizepu ¢
BB3MOKHOCTH 32 JON'BIHUTEIHO IIPEUNCTBAHE HA BOAATA U
no6aBsiHETO HA MUHEepanu. Cxemara Ha padoTa MPU BCUYKH
TSIX € ToKka3aHa Ha dur. 1. B ¢b, pa3jeneH Ha JBe 4acTHU C
MOy IPOTNyCKJIMBAa MeMOpaHa, ce HaJIuBa CIa0OMUHEpaJIH-
3UpaH BOJIEH pa3TBOp, Halpumep nuTeiHa Boaa. B aBere
OT/ETICHUS Ha CHJIa CE MOCTABIT CHOTBETHO ABA EJIEKTPOIa
—KaTox ¥ aHoA. KbM eauHus OT TAX ce BKITI0YBA AHOJ, Upe3
KOHTO MPOMEHJHBHUAT TOK OT Mpekara ce TpaHC(hopMHpa
B IpaB. B 3aBHCHMOCT OT HalpeXEHUETO MEXIY KaToJa |
aHOJIa IPOLECHT Ha AKTUBHPAHE MOJKE /1a MPOIBIIKH OT 5-6
MuH. 10 20-30 muH. [TomydeHara B KaTOQHOTO OTIEIIEHHE
BO/Ia C€ HApU4a KAaTOIHT, a BOAATAa OT aHAJHOTO OT/CJICHHE
— QHOJIUT.

3a NPOABIKUTEIICH IICPUOJ OT BpEME JIBaTa BUJa BOAA MO~
JlydyaBaT HOBH Ka4€CTBa, CUJIHO pAa3JIMYHU OT Ka4€CTBATa Ha
II'bpBOHA4YaJIHaTa BOAA U BOACHIN O MpOMsAHA HA KWHETHUKaA-
Ta U XUMHUYCCKUTE PCAKIINH.

ENVIRONMENT AND HEALTH

to stimulate the activity of live matter and to increase its
steadiness to diseases in such way.

In 1981 the paper “Unexpected water” of Bahir and
Prilutsky has been published in the Russian journal
“Inventor and innovator” [3], where the remarkable
properties of ECAW when applied to oil drilling, fast
wound healing and plant development were described.
Probably, due to this, the terms “live” and “dead” water
have become popular. In vol.9 from the same year
investigations on a large scale for application of activated
water in medicine, carried out at Uzbek Academy
of Sciences, were reported. The properties of water
provoked the interest of a lot of scientists [4]. This is
natural, because the water is one of the basic factors for
health and longevity [5, 6].

At the time being serious scientific investigations are
carried out in Japan, China, Russia, Ukraine and some
other countries including Bulgaria. There are different
models of electrolyzers on the market allowing for extra
water cleaning and adding different minerals. The
principal scheme of work of all of them is shown in
Fig. 1. In a glass or plastic container divided by a semi-
permeable membrane in two sections low mineralized
water is poured out, a tap water for example. Two
electrodes cathode and anode are placed in the two
sections respectively. A diode is switched on to one of
them allowing for the rectification of the alternating
current. Depending on the voltage between the electrodes
the activation process may take from 5-6 minutes to 20-
30 minutes. The obtained in the cathode section water is
called catholyte, while the water in the anode section is
called anolyte.

The two types of water obtain new quality for a long
period of time. The corresponding properties differ
significantly from the initial water properties and reflect
its changes in kinetics and chemical reactions.

Katop,

Aunop—

AHop,

MembpaHa
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@ue. 1. Cxema Ha ycmpolicmeo 3a eflekmposiuda Ha eoda

OCHOBHHUTE IMapaMeTpu, KOMTO ONpPEACIST CBOWCTBaTa Ha
KaToOJIMTa U aHONMTA ca BOJOPOAHMAT mokaszaren (pH) u
OKHUCTUTETHO-penyKinoHHusAT norenuuan (OPIT). Bogopon-
HusT nokaszaren (pH) naBa u mHpOpMaIUs 3a KUCEINHHOCT
W aJIKaJIHOCT Ha Bogara. OKHCIHUTEIHO-PEAYKIIMOHHUST T10-
tennuai (OPIT) e cBbp3aH ¢ MpOIEcH C IIPEXoJ1 Ha EIEKTPOHH.
MMa 3aBUCHMOCT MEXAY OKHUCIUTEITHO-PEAYKIIMOHHU IIPO-
[IECH U aHTHOKCHIAHTHOCT. TeXHUTE CTOWHOCTH 3aBHCAT OT
mapaMeTPHUTE Ha U3IIOJI3BAHOTO YCTPOUCTBO, BHIa Ha BO/IATA,
HavajHaTa i Temreparypa, ManpekeHNeTo M TOKa, KaKTO H
MPOABIDKUTEIIHOCTTa Ha BB3JCHCTBHETO. V3MEeHEHHeTo MM
B 3aBHCHMOCT OT MPOABJDKUTEIHOCTTa Ha EIEKTPOIH3aTa,
n3cneasano B MMUKT — BAH, nokasBa psi3ka mpoMsiHa cliejt
TpeTaTa MUHYyTa IIpH HanpexeHue 220 BonTa, cies KoeTo Ha-
CTBIIBA IIOCTENIEHHO CTA0MIIM3HPaHe.

®U3INKO-XUMUYHU CBOUCTBA HA KATONUT
N AHOJUT

Du3UKO-XMMUYHHUTE CBOMCTBA Ha KaTOJWTa M aHOJHUTA ca
ompenessIy 3a TAXHATa aKTUBHOCT [7,8,9].

B KaTOAHOTO OTACJICHUEC Ha eneKTponaﬁe.epa CC HM3BbLpIIBaA
CJIieAHaTa pCaKkuus:

() 2H,0+2e — H,+20H

BonoponHusr ra3 ce otiens U Bojara npuaoOuBa ajkaiHa
peaktuBHOCT. ToBa Bonu 1o HamansiBane Ha OPII.

B aHOIHOTO OTAETCHHNE IPOTHYA peakIusTa
?2) 2H,0 — 4e +4H" + O,

ToBa Bomm n0 yBenmuaBaHe Ha kucennHHOocTTa U OPII Ha
aHOJIMTA.

[Tpn Hanmuume Ha XJIOp BBHB BOJAaTa TOW ce Mpeodpa3yBa I0
cienHaTa hopmyIa:

3) 2Cl- —2e +ClL,.

XJ'IOpHI/IHT ras (bopMMpa CHJIHO aKTHBHH OKCHUJIaHTH.

OcBeH NOCOYeHUTE 00K XWMUYHU MPOMEHHU HACTBIIBAT U
(¢u3NYeCKH MPOMEHH, OTHACAIIH c€ KbM CTPyKTypaTa Ha BO-
nata. [IpuBIrYaHeTo Ha BOMOPOIHUTE aTOMHU Ha €IHa MoJe-
KyJa OT ApyTa BOJIHU O CBBP3BAHETO UM B I'PYIH (KIBCTHPH).
C moBuIIaBaHe Ha TeMIIepaTypaTa B Ipoleca Ha eJIeKTPOIIH-
3UpaHETO BOAOPOAHHUTE BPB3KU CE pa3pylIaBaTt, KOETO BOAH
JI0 HECTAaOMITHOCT Ha KIBCTHpUTE. [l0 TakbB HAYMH B aKTH-
BHpaHaTa BOjIa I1Ie MpeodiajaBaT MOHOMOJIEKYJIH UITH KIIBC-
TBpH OT 5 - 6 monekynu [10].

BakeH e BbIIPOCHT KOJIKO JBIT0O aKTUBHpaHaTa BoJa e 3a-
a3y CBOMCTBaTa CH, T.€. KOJIKO BPEME CJIE IT0JTy4aBaHETO i
TS IIIe MOYKE J1a e M3MoI3Ba. Mi3mepenure croiiHocTd Ha pH 1
OPII crnen onpeneneH Opoii THU OT MOMEHTA Ha aKTHBHPAHE-
TO Ha BOZAATA CE MIPOMEHST MO Pa3IMyuCH HAYWH MPH KaTOJINTA

ENVIRONMENT AND HEALTH

Fig. 1. Scheme of device for water electrolysis

The values pH and the Oxidation Reduction Potential
(ORP) are the major parameters that determine the
properties of the catholyte and anolyte. Their values
depend on the type of the device, water characteristics
and its initial temperature, the electrical current
and volage and the action time. The behavior of the
values due to the action time has been investigated
at the Institute of Information and Communication
Technologies (IICT) of the Bulgarian Academy of
Sciences, and has demonstrated a sharp change after
the third minute at 220 voltage, and a slow stabilization
after that.

PHYSICAL-CHEMICAL PROPERTIES OF
THE CATHOLYTE AND ANOLYTE

The physical-chemical properties of the catholyte and
anolyte determine their activity. [7,8, 9]. Following
processes take place in the two section of the electrolyzer.

In the cathode section:
(1) 2H,0 +2¢"— H, + 20H.

The hydrogen gas that is produced separates and the
water obtains an alkaline reactivity. This leads to a
decrease in ORP.

In the anode section
) 2H,0 — 4e +4H" + O,

The separated hydrogen ions and oxygen molecules lead
to an increase in the acidity of the anolyte.

If chlorine ions persist in the water they will be
transformed according to the following formula

) 2Cl- —2e +CL.

The chlorine gas will form strong active oxidants.

Besides the above described general chemical changes
physical changes will occur related to the water
structure. The attraction of the hydrogen atoms of some
water molecules by other water molecules will combine
them into clusters. However, the temperature rise during
the electrolysis will disrupt the hydrogen bonds which
will decrease cluster stability. Thus, monomolecules or
cluster consisting of 5-6 molecules will predominate in
the activated water [10].

Itisinteresting to know how long the activated water s able
to keep the properties, i.e. how long after the production
it could still be used. The values of pH and ORP of the
catholyte and anolyte are changing in different way
during the time. The catholyte preserves its high alkality
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n aHonuTa. KaToauThT 3ama3Ba Bucokara cu ajakanHocT (pH
> 8.9) B mpoabiKEeHUE Ha OKOJO CEIMHIA, HO OKHCIUTE-
HO-PEAYKIIMOHHUST My OTEHIINAN OBP30 Ce IPOMEHS U CIIe
BTOPHSI JICH IPAKTUYECKHU CE CBEXK/a JI0 HyJa. 3a pa3jiuKa oT
Hero npu aHonuta croifHoctute Ha pH u OPII ce mpomenst
He3HaYuTeTHO (0Kk0s10 10%) cnem 61130 eHa ToauHA.

[TocoueHnTe CBOMCTBA MPHUAABAT HA €JIEKTPOXUMHUYHO aKTH-
BUpaHaTa BOJA YHMKAJHH BbB3JCHUCTBAILM BB3MOXKHOCTU. B
mpolieca Ha eJIEKTPOJIMTHOTO pasjlaraHe ce oOpasyBaT dac-
THULIM UM CbCTABKH, KOUTO HE MOraT Jia ChIIECTBYBaT U3BBH
pastBopa [11]. TIoBUIIEHOTO KOJUYECTBO HA MOHOMOJIEKYJIH-
T€ BOJIU JI0 TPOMEHH Ha BUCKO3UTETA, U (y3HOCTTA, TOILITHH-
HaTa U eJeKTpUYHaTa IPOBOJUMOCT, IOBBPXHOCTHOTO HaIpe-
JKEHUE M KaTAIMTUYHATa aKTUBHOCT HA KaTOJIUTA U aHOJIUTA.

BITUAHUE BBPXY XXUBU OPFTAHU3MU

Bonara ce siBsiBa ecTecTBeHaTa M HEOOX0aMMa cpera 3a pyHK-
[IMOHHMPAHE Ha ITOBEYETO OMOJIOrMYHYU MOJIeKyTu. [IpomenuTe
B CbCTaBa U CTPYKTypaTa I MOrar Jja oKa)kaT CTUMYJIHPAILO
WIN 3a1bpKallo JAeHCTBHE B MPOTHYAHETO HA JKU3HEHUTE
MIPOIIECH B OPTaHU3MHUTE. YBEINYeHATa PEAYKIIHS Ha KaTOJIN-
Ta O3HAuaBa 3aCHJICHO aHTHOKCHJAHTHO JIEHWCTBHE IPU B3a-
nMozelcTBre ¢ omomonekynu. Ilo Ta3m mpuymHa ce o4akBa
Ta3M BOJAA Ja MMa MPEANAa3HU U MOJIOKUTEITHU e(DEeKTH BBPXY
OKHCJIIMTEIHUTE CTPEC-CBbP3aHU 3a00IsBaHUs, TAKUBA KAaTO
nuabert, pak, HeBpOreHEpaTUBHY OONECTH U CTPAHUYIHH SBJIC-
HUA IpU XeMmoauanu3ata. [IpoBeeHUTE OT Pa3IMYHU YUCHH
KJIMHUYHU U3MHUTAHUS MOKa3BaT MOJOKUTEIHO Bb3/ACHCTBHUE
IIpU TPYJHO 3a3paBsiBalli PaHH, TUA0ET OT TUII 2, CKbCsIBa-
HE Ha TeJIOMEPA B PAKOBUTE KJIETKU U MOTUCKAHE HA PaCTexXa
UM, IOTUCKaHE HA CTPAHUYHU SIBJICHUS IIPU U3IOI3BAaHE Ha
MIPOTHUBOTYMOPHH MEINKAMEHTH, OJ1ar0OTBOPHO BIIMSTHHE BBP-
Xy cbaoBata cuctema [12,13]. IlpoBeaenu B Anonus u CALL
M3CIIeIBaHuUs ITOKA3BaT MOBUIIEH KOHTPOJI HA 3a00JIsIBaHUATA
U yBeJIMYEHA MTPOyKTUBHOCT P JIOMAIIHHU KUBOTHH. 3ae-
HO C TOBA M3CIEBAHUITA COYAT, Y€ Ta3H BOJA € HETOKCHYHA
3a KJIETKU U THKAaHU, HSIMa MYTareHHHU, KAHLEPOTCHHHU, EM-
OpMOTOKCUYHU MJIM UMYHOTOKCHYHH edekTu [12,13,14].

CHCZ[HI/ITG H3CJICABaHUA, MaKap U HCOKOHYATCJIHUW, HaIpa-
BCHU B pa3JIMYHU MHCTUTYTHU HaA BAH, Cca B CbOTBCTCTBUC C
TOpHUTE Ha6J'IIO,I[CHI/ISI.

1. bnaroTBopHO BIMsSHUE BHPXY KPBBOHOCHATA CUCTEMA.

a) [ToumaBane Ha pH Ha kpbBTa Ha 4oBeK 110 7.47 cien
€XeJIHEeBHO NnueHe Ha KaTonuT (MHCTUTYT IO MUKPO-
6uomnorus) [7].

0) U3smepen B HCTUTYTa 1O MEXaHWKA BHCKO3UTET Ha
69-roaHIICH MBXK II0Ka3Ba CTOMHOCT, ChbOTBETCTBAIIA
Ha JBOMHO no-miuag uHAuBUI. C TOBa HaBSPHO MOXKE
Ja ce O0sICHM YaCTUYHOTO CBHBaHE HA Pa3lIMPCHUTE
BEHU M IIPEMaxBaHETO HA TBBPIUTE 00pa3yBaHUs IO
Tsx [7].

¢) TepMorpamure Ha EpUTPOLMTH U KPHBHA IJa3Ma OT
WHAWBUJ, TPEMHHAI JTbUeBa TEPAIHs U XUPypruye-
CKa Ollepalysi, HI3MEPEHH Clie]] HIKOTHOMECEYHa YII0-
Tpeba Ha KaTOJIUT, CbOTBETCTBAT Ha TpapUKHUTE Ha
HamreIHO 37paB 4oBeK (MHCTHUTYT mo Omodusuka n
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(pH > 8.9) during a week but its oxidation-reduction
potential changes rapidly and becomes almost zero
after the second day. On the contrary, the corresponding
values of the anolyte change insignificantly (about 10%)
after almost a year.

The indicated properties give unique acting properties
of the activated water. During the process of electrolytic
decomposition particles or components are created that
cannot exist outside the solution [11]. The increased
quantity of monomolecules causes changes in viscosity,
diffusion, thermal and electrical conductivity, the surface
tension and the catalytic activity of the catholyte and
anolyte.

INFLUENCE ON LIVING MATTER

Water is a natural and necessary medium for many
biological molecules. Changes in its composition and
structure can produce stimulating or inhibitory action on
the processes in the living things. The increased catholyte
reduction leads increased antioxidant effects on bio
molecules. Due to this reason it could be expected that
the catholyte would have protective and positive effect
for oxidation stress-connected diseases like as diabetes,
cancer, neurodegenerative diseases and side effects
accompanying hemodialisys. Clinical examinations
carried out by different scientists have demonstrated
positive effect in case of difficultly healing wounds,
diabetes of type 2, telomere shortening at the cancer cells
and inhibition of their growth, suppression of side effects
caused by the use of anticancer medications, favorable
influence on the blood system [12,13]. Investigations
in Japan and USA have shown an increased control on
the diseases and increased productivity of the domestic
animals. Together with this it was proved that the
activated water was not toxic for cells and tissues, and
did not have mutagenic, cancerogenic, embryotoxic or
immunotoxic effects [12,13,14].

The following investigations carried out at different
institutes of the Bulgarian Academy of Sciences,
although inconclusive, correspond to the above stated
observations.

1. Favorable influence on the blood system.

a) pH is increased up to 7.47 after everyday drinking
of catholyte (Institute of microbiology) [7].

b) Blood viscosity of d 69-old man measured at
the Institute of mechanics has shown a value
corresponding to the twice younger individual.
This probably could explain the occasional
shrinking of various veins and disappearance of
the hard formations in them [7].

¢) Thermogramms of erythrocytes and blood
plasma of an individual who has passed radiation
therapy and surgery measured after a few months
of catholyte drinking correspond to the graphs
of a healthy man (Institute of biophysics and
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OMOMEIUIIMHCKO HHKEHEPCTBO) [7].

2. Peructpupana e 15.73% mnpexxuBsieMocT Ha OakTepHascH
maMm DH5a npu Be3eiicTBHE C KaTOJIUT, B CPABHEHUE CHC
100% npu HeoOpaboTena Boga (MHCTHTYT 1O MOJIEKYIsIp-
Ha Ouonorus [15].

3. B excnepumentu ¢ marautHa U EXA Boma, mpoBeneHu B
OnuTHAaTa CTaHIMS 10 TTIONMHUBHO 3eMenenue B Ip. Ct. 3a-
ropa [16] ce cpoOmaBa, 4e TPEACEUTOCHOTO TPETHpPaHE
Ha CeMeHa OT IIaMyK ¥ IIapeBHIa C KaTOIHA BOJA BOIAT 10
MOBHIIaBaHE Ha MPOAYKLIHUATA OT JBETE KYJITYPH.

3aeqHO ¢ TIOCOYEHHUTE MOJE3HW e(PEKTH Ha KaTOJIUTa, HE
MI0-MaJIKO MHTEPECHH M BayKHNU e(DeKTH ce HaOIroaBar 1 pu
M3I0JI3BAaHETO Ha aHOMUT. BucokaTa My OKCHIQHTHOCT OKas3-
Ba CHJIHO OMOITMIHO BB3JCHCTBUE BBPXY PA3NMIHU MHUKPO-
6m, GakTepUU U BUPYCH, KOETO BOJH JI0 3abpKaHE HA pa3BHU-
THETO UM MJIH JI0 TBJIHOTO UM YHHUIIOXaBaHe. HampaBennTe
M3CIEABAHMS OT UY>KIU M HAIllM yYEHU HOTBBPIKIABAT TE3H
KoHCcTaTtanuu. Te ce oTHACAT /10 creHuTe eheKTH: Obp30 3a-
37paBsiBaHE HA PAHU M BB3IAJICHNUS, IIOTHCKAHE HA BUPYCUTE
Ha xepreca 1 xpemarta u ap. [14, 17].

Oco0eHo MHTEepEeCHN 1 00HA/IeK JaBallly N3CIIeBAaHM ca Ha-
IpaBeHU y HaC.

* BbB BerepuHapHO-MEIMIIMHCKUS MHCTUTYT € H3CIEI-
BAaHO BJIMSHHWETO HA AHOJIHUT BBPXY BHpyca Ha dyMa-
Ta o cBuHeTe [17] . 3apa3eHHUTE KICTHYHU KYITYPH U
CyCIIEH3WHU OT OpraHu (manak, OBOpek, TuMbeH BB3eN)
ca TPETUPAHU C AHOJWT MpPH Pa3IMyHA CTETEH Ha pas-
pPEeXIAaHETO My C JUCTHIMpPAHA BOJA U TPH PA3NHIHU
KOHIIEHTPAIlMU Ha KJeThUHATa KynaTypa. llomydeHute
pe3yaTaTy IMOKa3BarT, 4e MPH HEPa3peneH aHOIUT U He-
3aBHCHMO OT KOHIICHTPAIUATa, BUPYCHT CE YHHUIOKABA
HaITbJIHO, a IIPH pa3pexJaHe Ha aHOJIMTa noseue oT 1:1,
Pa3BUTHETO HA BUpYCA CE MOTHUCKA.

o TIlo Jorosop Ne DFNI-E02/13 ¢ HOHU kM Munuctep-
CTBO Ha 0Opa3oBaHMEeTO B MIHCTUTYTa O MUKPOOHOIO-
rus Ha BAH ce mpoBexaT eKCrnepuMeHTH 3a IIOTHCKAaHE
Ha MaTOTeHHU MMKPOOPTaHU3MHU MpPHU MONTYYaBaHETO Ha
6uora3 oT pacTHTEeNHH OTHaxbIu. [lomydeHure mpen-
BapHUTENIHU pe3ynaTaT [18] mokas3BaT MbIHO yHHIOXKA-
BaHE HAa MUKpOOHaTa MOMyJNaIus clel MpeIBapUTEIHO
paspexaane Ha Ouommama 1:100 unu 1:1000. Anonu-
THT HAITBJIHO €IUMHUHHMPA METHUIMINH PE3UCTEHTHU U
Escherihia coli 6akTepuu B in vitro eKCHepUMEHTH.

3A MEXAHMU3MA HA OEUCTBUE HA
KATOJIUTA N AHOJIUTA

MexaHu3MbT Ha Bb3JCHCTBUE HA aKTUBUPAHATa BOJA BBPXY
JKMBHUTE OPraHW3MH HE € HAIIBIIHO sICE€H. 3a0esI3aHuTe aHO-
MaJiHU CBOICTBa Ha 0OpaboTeHaTa BOJA MOIaT MPSKO HWIIH
KOCBCHO JIa CE OTHECAT K'bM SITHO HJIH IPYTO JACHCTBHUE, HO I15-
JIOCTHA KapTHHA Ha rmporieca 3acera juncsa. OCHOBHO 00sic-
HEHUSITA CE OTHACAT KbM BUCOKATa aJIKAJIHOCT HAa KATOJHUTA U
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biomedical engineering)[7].

2. 15.73% survival rate of Escherichia coli bacteria strain
DHS5a was registered after the influence of catholyte
in comparison with 100% in case of non processed
water [15]. (Institute of molecular biology).

3. Within the experiments with magnetized and
reduced water at the Experimental station of pouring
agriculture in the city of St. Zagora [16] the authors
state that the treatment of cotton and corn seeds with
catholyte before sowing have caused the increase in
the production of the two cultures.

The anolyte manifests no less important and useful
effects compared to the catholyte. Its high acidity exerts
strong biocidal influence on different microbes, bacteria
and viruses which holds back their development or causes
their full destruction. The investigations of Bulgarian and
foreign scientists confirm these inferences. They refer
to the following effects: fast wound and inflammation
processes healing, suppression of herpes and influenza
viruses and like [14,17].

Very interesting and promising are the investigations
carried out in Bulgaria.

*  The anolyte influence on the virus of swine fever was
investigated in the Institute of Veterinary Medicine
[17]. The contaminated cell cultures and suspensions
of spleen, kidney and lymph’s nodes have been treated
with anolyte solutions dissolved in distilled water in
different degree and in different concentration of the
cell culture. The obtained results have shown that in
case of non dissolved anolyte and independently of
the concentration the virus was totally destroyed,
while its development was suppressed if a dissolved
solution of 1:1 was used.

* Experiments for the suppression of pathogenic
microorganisms have been carried out in the Institute
of Microbiology (Contract Ne DENI-E02/13 with the
National Science Fond at the Ministry of Education
and Science). Such microorganisms live in the
digestate obtained during the production of biogas
from plant tissue. The preliminary results [18] have
shown a total destruction of the microbial population
if the digestate has been dissolved in proportion
1:100 or 1:1000 in advance. The anolyte eliminates
completely methicilin resistant Staphylococcus
aureus and Escherichia coli bacteria at in vitro
experiments.

ABOUT THE MECHANISM OF ACTION OF
CATHOLYTE AND ANOLYTE

The mechanism of influence of activated water on the
living matter is not quite clear. The observed anomalous
properties of this water could directly or indirectly be
referred to one or other activity, but for the present a
full explanation of the process is not still available.
Generally, the explanations concern the high alkality of
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CBBbp3aHaTa My C TOBa aHTHOKCHUJAHTHOCT B OMOMOJIEKYJIH,
Y BUCOKAaTa KUCEIMHHOCT Ha aHOJIUTA M IPOU3THYAIIATa OT
TOBa yBeJINYEeHa OKCHJIAHTHOCT. Hsikon HaOtoneHus Ha aB-
TOPHTE MOKA3BaT, Y€ MOXKE J1a UMa MSICTO U Clie/HaTa XHIIO-
Te3a. [TomydeHusIT IpH eNeKTPoIn3aTa KaToJUT € C O-BHCO-
KO XMJPOCTAaTHYHO HAJSITaHE OT KPbBHATA IUIa3Ma, T.e. TOH
ce sIBSABA XUIIEPTOHNYEH 110 OTHOLIEHUE Ha KPBBTa. TOBA II1e
JIOBEJIE /10 3aCHIIBAHE HAa M3THYAHETO HA BETPEKIICThUHA TCU-
HOCT, B KOSITO C€ ChABPKAT OKUCICHUTE IPH METaOOIM3Ma
BEILECTBA, T.€. L€ CE MOJy4YHd CTUMYJIHpPAHE HA M3UUCTBA-
HETO Ha KJIeTKaTa OT OTHaJHHMTE MPOAYKTH B Hes. [lpum
aHOJINTA, KOWTO € XUIIOTOHWYEH IO OTHOILICHNE Ha KPHBTA,
JeHCTBUETO 1Ie ObJic B 00paTHA MOCOKA — e C€ CTUMYJIHpa
MIPUEMAHETO Ha BEIIECTBA B KJIETKATa, TS IIE CE YTOJeMHU U
€BEHTYaJTHO I1ie ce pbecHe. Takbs edexT e onucad B [19].

B cnopra ce nmpunaraT aHaJIH3H 3a JeXUApaTalns 1 31paBeH
cratyc [20]. Exua oT cpaBTOpHTE, O-p SKMMOB, TOKa3Ba pe-
3YJATATH NIPH AexuapaTanus Ha pytoonuctu [21]. [Ipunara-
HETO Ha BOJA KaTOJHT € BBIIPOC Ha O'bJIeIe B CIIOPTA.

3AKNIOYEHUE U NMEPCNEKTUBU

HarpynBamu ce nokaszaTelncTBa IIOTBBPKIABAT 3APaBo-
CIIOBHOTO MAEHCTBHE HAa EJEKTPO-XUMHYHO aKTHBHpaHa-
Ta Boja. M3ciexBaHus NOKa3BaT, 4€ KATOJNUTHT IOTHCKA
OKHCIITEITHUTE CTPECc-CBbP3aHM 3a00JsABAaHHUS KaToO IHa-
0eT, pak, apTepockiepo3a, HEBPOACTCHEPATUBHU 3a00s-
BaHWS U CTPAaHWYHM eeKTH mpu Xxemoauanusa. bpaemure
M3CJICIBAHMSI BEPOSTHO ILIE JOBEAAT 10 pa3padOTBaHETO Ha
eHepruitHo oboraTeHa Bojia, KOeTo IIie MoA00pH 31paBeTo Ha
xopara. Ts Moxe J1a Obie IPHIIOKEHA U B CEJICKOTO CTONAH-
CTBO 3a yBeJIHYaBaHE Ha MPOXYKIHATA OT JKUBOTHH, KAKTO
1 3a OOOpsIBaHE HA OKOJIHATA CPEa Ype3 MPEUUCTBAHE Ha
BOJWTE, YHUIIOKABAHKH OaKTepHHTE.

OT M3KIIIOUUTENICH Hay4eH MHTEepeC € pa3pabdoTBaHETO Ha
Teopus, 00sACHABAIIA IIPOLIECUTE, CBBP3aHU C €IEKTPONIN3a-
Ta Ha BoJaTa, OT €/{HA CTPaHa, U BIUSHUETO I BBPXY KHU3-
HEHUTE NPOIECH NPU JKUBUTE OPraHU3MU, OT Jpyra cTpaHa.
B ta3u Hacoka TpsA0Ba Ja ce pasriexja u paboraTta Ha ce-
MuHapa ,,AkTuBupana Boga” npu MHcturyTa no nadopma-
LIMOHHM U KOMYHUKAIIMOHHU TexHojoruu koM BAH.
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the catholyte and the antioxidant effect in bio molecules,
and the high acidity of the anolyte and the increased
acidity stemming from this. Some observations of the
authors suggest that the following hypothesis could take
place. The catholyte obtained during the electrolysis has
a higher hydrostatic pressure than the blood plasma i.e.
it is hypertonic relative to it. This will cause increased
flowing of intracellular liquid which contains oxidized
staff resulting from the cell metabolism. Thus, the cell
waste cleaning will be stimulated. Since the anolyte is
hypotonic relative to the blood it will act in the opposite
direction, i.e. it will stimulate the infusion of stuffin the
cells, it will swallow and finally will burst. Such effect
is described in [19].

In sport are applying analyses for dehydration and
health status [20]. One of co-authors Yakimov shows
the results for dehydrating of football players [21]. The
application of water catholyte is question of future in
sport.

CONCLUSION AND PERSPECTIVES

The accumulating evidences confirm the healthy
influence of the activated water. Investigations show that
the catholyte suppress the oxidative stress-related diseases
like diabetes, cancer, arteriosclerosis, neurodegenerative
diseases and hemodialysis side effects. Probably, future
investigations will drive to the development of energy
enriched water which will improve the men health.
It could be applied in the farming for the increase of
production from plants and animals, as well as for the
environment improvement via water cleaning and
destruction of photogene bacteria.

The development of theory describing the processes of
water electrolysis, from the one hand, and its influence
over the vital processes in living things, from the other
side is of extreme scientific interest. In this direction
should be considered the activity of the seminar
“Activated water” at the Institute of Information and
Communication Technologies of the Bulgarian Academy
of Sciences.
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NMPOU3XOA HA BBJITAPCKH
UMEHA HA NEYEBHU PACTEHUA

Nausina SIneBa, Tarsana Kapanemena

HGL{MOHCUZQH yenmvp no 06W€CW[6‘€HO 3()[7(16@ u araausu

PE3IOME

Lenma na nacmoswama nyoiuxayus e oa ce npoydu npous-
X00bM HA 6bI2APCKU HAPOOHU UMEHA HA NeYeOHU pacmeHust'.

Memoou: V3non3BaH e JIOKyMEHTajeH MeTon (chOupaHe,
obpabomka, ananus u 060dOwasarne Ha uHGopmayus, nyoau-
KY8aHA 8 HAPOOHU eKapCmeeHuyu, MOHozpaguu, coOopHuyu
OMHOCHO ObA2APCKUME UMEHA HA NeYeOHUMe PACTEHUS).

Pesynmamu: Yemanoseno e, ue 6vieapckume HapoOHU ume-
Ha Ha JeyeOHU Pacmenust NPOU3IU3Am om: Npeoanus u Je-
2eHOU; uUMeHa Ha Dolecmume, KOUMO 1eKy8am,; XapaxKmep-
HU 6ene3u Ha MOPOIOZUYHU MeXHU Yacmu; Opyeu MmexHu
HeneueOHU NPUNONCEHUs, UMEHAMA HA eCmecmeeHume um
Mecmoodumanusl;, OpeanoiIenmudHume UM c8oUcmea (8Kyc,
yeam, apomam.), Op. Yecmo ¢ eono u cvuo ume 6 bvicap-
CcKama HapoOHa MeOUYUHA €A UMEHYBAHU PA3IUYHU 8U008E
newebHu pacmenus. B mesu cnyuau, 3a 0a ce opuenmupa 6
Odebpume Ha HAPOOHOMO OUIKOAEUeHUe, UZCIeO08AMENM
mpsbea oa ce 6azupa na 6OMAHUYECKOMO HAYYHO HAUMEHO-
8aHUe HA pACMENUIMA, CbeNIACHO OUHOMUHAIHAMA CUCTIEMA
(poo, 8uo, eapuemem u agmop).

H3600u: Pacmenus ca uznonzéanu 3a MeOUYUHCKU Yeau 6
npoOvBAdNCeHUe HA XUNAOONemUs 8 HAPOOHAMA MeOUYUHd.
Bvieapckusim napoo e nposiessan 201samo meopuecmeo npu
,, Kpvugasaue’ Ha ieueOHUmMe pacmeHusi, KaAmo Hati-4ecmo eu
€ UMEHY8Al ¢ UMEeHd, NPOU3IU3awWu om umenama Ha 6oie-
cmume, KOUMo 1eKy8an.

KurouoBu 1ymu — ObJIrapcku HApOAHU UMEHA,
nedeOHU pacTeHU s, TPOU3XO/

BbBEOEHUE

W3snomsBaneTo Ha pacTeHus 3a NOAABPIKAHC HA 3APABETO €
CIAWH OT Haﬁ-,[[peBHHTC MCTOAU B CBCTA U y HaAC. HapO,HHOTO
HH OMJIKOJICYCHHE UMa CBOUTE KOPCHHU B HApOJAHATAa MCAULIN-
Ha Ha TpakKH, CJIaBAHU U Hpa61,nrap1/1, " IpUuBJIAYa BHUMA-
HHUCTO Ha U3CJICAOBATCIIN C )KUBUTC CHU U3BOPH. HapOI[HI/ISIT
OIUT € NpcAaBaH OT IMOKOJICHUC Ha IMOKOJICHUEC YCTHO WUJIH -
ChbXPAHCH B HAPOAHU JICKAPCTBCHU L.

B namara crpana no etHorpadcku nanHu BupesT Hazg 700
BUJa Je4eOHU PacTEeHHUsI, KOUTO CHCTABJISIBAT 4acT OT CBe-
TOBHOTO OMJIKOBO OOraTCTBO, KOCTO CIIOPEI] aBTOPU € OKOJIO
12000 pacturennu Bunose (1). [ToBeue oT nonoBuHaTa OT BU-
peemuTe y Hac Je4eOHM pacTEHHs HE ca OXapaKTepH3NpaHU
0T odunuanHaTa HayKa. e ca IpWIaraHu OT HAPOIHH Jie-

1 o cMucbiia Ha moea NPoyYeaHe, pacmeHus, Koumo Hapodbm HU e U3non3ean 3a
neyeHue u npogunakmuka Ha 6onecmume
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ORIGIN OF THE BULGARIAN
NAMES OF MEDICINAL PLANTS

Iliana Yaneva, Tatyana Karanesheva
National Center of Public Health and Analyses

SUMMARY

The purpose of this publication is to investigate the origin
of Bulgarian folk names of medicinal plants '.

Methods: A documentary method (collection, processing,
analysis and aggregation of information published in folk
medicine, monographs, and proceedings of Bulgarian
names of medicinal plants) has been used.

Results: It has been established that the Bulgarian native
names of medicinal plants are derived from: traditions and
legends; names of the illnesses they treat, characteristic
features of morphological parts thereof; other non-
curative applications; the names of their natural habitats;
their organoleptic properties (taste, color, aroma, etc.).
The same name in Bulgarian folk medicine is often called
different types of medicinal plants. In these cases, the
researchers must rely on the botanical scientific name
of the plants, according to the binomial system (genus,
species, variety, and author), in order to be able to
orientate themselves in the folk herb medicine.

Conclusions: Plants have been used for medical purposes

for thousands of years in folk medicine. The Bulgarian
people have shown great creativity in the , baptism* of
curative plants, most often naming them with names
derived from the names of the diseases they treat.

Key words: — Bulgarian folk names, medicinal
plants, origin

INTRODUCTION

The use of plants to maintain health is one of the most
ancient methods in the world and in our country. Our
folk herbal medicine has its roots in the folk medicine of
Thracians, Slavs and Proto-Bulgarians and attracts the
attention of researchers with their living sources. Folk
experience is passed from generation to generation orally,
or - preserved in folk medicine.

In our country, more than 700 species of medicinal plants
are part of the world herbal richness, which, according to the
authors, is about 12,000 plant species (1). More than half of
the healing plants in our country are not characterized by
official science. They were applied by folk healers based
on popular experience. It often happens under the same

1 In the sense of this study, plants that our people used to treat and prevent
diseases
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YHUTEIH Bb3 OCHOBA HAa HAPOAHMS ONMHUT. YecTo ce ciryuBa 1o
€/IHO M CBII0 HAPOJAHO HAMMEHOBAaHHUE Ha pacTeHue aa Qury-
pHpar pa3JIMYHU PacTUTEIIHU BHJIOBE (HAIIPUMED - C €IHAKBB
TepaneBTHYeH edekT). Taka HarpuMep ¢ UMETO ,,MasIChIde’
ca W3BECTHH pACTCHUS, NMpHJIaraHu B beiarapckata Hapon-
Ha MEIUIIMHA, 32 JICUCHWE Ha MasChl (XEMOPOHIHN) — KaM-
muK (Agrimonia eupatoria L), smuspauk (Arum maculatum
L), Bonro mumepuue (Polygonum hydropiper L), nmkopus
(Cichorium intybus L), masceramue (Filago arvensis L). Ha-
POIBT HU € ,,KPBIaBaI " JEUCOHUTE PACTEHH S, TT030BABANKH
ce Ha HapOJIHM IIpe/laHusl, Ha JeueOHMs UM e(DEeKT, Ha HAKAKBO
JAPYro TAXHO NPCAHA3HAUYCHHUE, HA XapaKTCPHU TCXHU OpraHo-
JISITUYHH CBOWCTBA — MUPHC, BKYC, LIBSIT, MOP(OJIOTHYHH Oelie3n
u 11p. Besiko nieueOHO pacTeHue € M3BECTHO C MOBEYE OT eTHO Ha-
POZIHO Ha3BaHME, HAKOU OT pacTeHHsITa UMaT Haja 20 UMeHa.

Iles Ha HACTOAIIATA MTYONUKAIMS € TIPOYYBAHETO Ha TPOU3-
X0J1a Ha OBJITAPCKHUTE HAPOJHN HANMECHOBAHHUS HA JICUeOHUTE
pacrtenus 2.

METOOU

W3mom3Banu ca MeTox Ha ChOMpane, 00paboTKa, aHATU3 U 00-
oOmraBane Ha WH(pOpMAIUs, TyOIUKyBaHa B HAPOITHHU JICKap-
CTBEHHIH, MOHOTpaduu, COOPHUIIM OTHOCHO OBITapCKHUTE
HAapOJHU HAaMMCHOBAaHUS Ha JEUCOHUTE PACTCHUSL.

OBCBHXOAHE

B cBeTa OT XWJIAJ0IETHS PACTEHUTA Ca UTPAeIH 3HAUUTE-
Ha poJisl B IpaKTUKaTa Ha HApOJHATa MEIUIIMHA 32 JIEKyBaHe
u npesennusa Ha 6onectute (1, 2, 3, 4, 5,6, 7, 8, 9, 10, 11,
12). HaponsT ru u3non3Ba Ha 6a3aTa Ha OIUT, HATPyIaH OT
BEKOBE, KaTO MPOSIBIBa TBOPYECTBO IPHU MMEHYBAHETO HM.
Hapoauu, Obsirapcky nMeHa Ha Je4eOHUTE paCTeHHU s, CIOPE]
MIPOU3XO0a UM, MOTAT J1a Ce pa3JeNsAT B HAKOJIKO IPYIIH:

1. AmeHa Ha ne4yebOHM pacTeHUs, CBbP3aHU C
HapoAHU BApPBaHUA, NpegaHus u nereHau.

VmeHa Ha pacTeHUs ca CBBP3aHM C MOBEPHUS OT XPUCTHSH-
crBoTo. Taka Hanpumep 6ocunexsT (Ocimum basilicum L)
€ Hapu4aH OT HapoJia HH ,, XpUCTOBO IIBETE", UME, IPOHU3ITH-
3aI10 OT HApOJHOTO BSIpBaHe, 4Ye ,,pAaCTEHUETO PACTe BEPXY
XpucroBus rpod, Kato 3HaK Ha HebecHO 3HameHnue™ (13).
Crnopen HapoaHara Bsipa kenuHata (Rubus, diversa L) e Ha-
puuana ,,JIsIBOJICKO rpo3nue’. Bspaaio ce e, ue € ,,cb3/1ajaeHa
OT JSIBOJIA M peUeHa OT HETO JIa 3pee IpeIu rpo3aeTo, KOeTOo
¢ 0oxue TBopeHue (14).

Hskon nmMeHa Ha pacTeHHUS C€ CBBP3BAT U C BSIPBAHUSITA B
MePCOHAXH, TPUTEKABAIIN CBPBXECTECTBEHU CUIIH, KAKBH-
TO ca pyCaJKuTe U caMoauBHTe °. Taka HapUMep TOPHIIBE-
1T (Adonis vernalis L) e u3BecTeH u karo ,,caMOJMUBCKO
nBeTe" — MMe, U3MO0JI3BaHO BBB (OIKIOpa, ,,pacTe B CaMoO-
IWBCKHM MECTa, MOMa I'0 Haras3Ba U IIOmaja Ha caMoJauBa‘.
l'opunBeTsT € HapuyaH ouie ,,cJIeTH KOCH, OmajJu Koca®,
MMeHa, IPOU3IU3allyd OT HAPOIHOTO BIpPBaHE, Y€ ,, IONMHUPBT
mmeHuuume 3a oﬁxeamaHs Ha uMeHama Ha 8CuYKU ne4yebHu

pacmeHus, usnonseaHu e bbzapckama HapodHa MeduyuHa
3 MumuyHu cbwecmea, Hapodbm UM e NPUNUCeasn C8PbLXeCMecmeeHuU Cunu
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national plant name to list different plant species (for
example - with the same therapeutic effect). For example,
with the name ,,mayasalche®, there are known plants
used in the Bulgarian folk medicine for the treatment of
mayasal (hemorrhoids) - kamshik (Agrimonia eupatoria
L) - kamshik (Agrimonia eupatoria L) - commonly
known as agrimony, zmiyarnik (Arum maculatum L)
- snakeshead, vodno piperiche (Polygonum hydropiper
L.) — marsh pepper, tzikoria (Cichorium intybus L) —
common chicory, mayasalnithe (Filago arvensis L) —
field cudweed. Our people have ,,baptized* the medicinal
plants by referring to folk traditions, their healing effect,
some other purpose, their characteristic organoleptic
properties - smell, taste, color, morphological traits, etc.
Each curative plant is known for more than one common
name, some of the plants have more than 20 names.

The purpose of this publication is to investigate the origin
of Bulgarian native names of medicinal plants 2.

METHODS

A method of collecting, processing, analyzing and
summarizing information published in folk medicine,
monographs, collections on the Bulgarian national names
of medicinal plants has been used.

DISCUSSION

In the world for millennia, plants have played a significant
role in the practice of folk medicine for the treatment and
prevention of diseases (1, 2, 3,4, 5, 6,7, 8,9, 10, 11, 12). The
people use them on the basis of experience accumulated for
centuries. showing creativity at their naming. Follicular,
Bulgarian names of medicinal plants, according to their
origin, can be divided into several groups:

1. Names of medicinal plants related to folk
beliefs, legends and legends

Plant names are related to Christianity. For example, bosilek
(Ocimum basilicum L), basil, is called by our people a,,flower
of Christ®, a name derived from the popular belief that ,,the
plant grows on the grave of Christ as a sign of heavenly
sign, According to popular belief, kapina (Rubus, diversa
L) — raspberry and blackberry, are called ,,devil grapes®. It
was believed to be ,,created by the devil and called by him to
ripen before the grapes, which is God‘s creation™ (14).

Some plant names are also associated with beliefs in
characters possessing supernatural powers such as mermaids
and self-sacrifices®. For example, Goritzvet (Adonis Vernalis
L.) - pheasants Eye, spring Pheasant‘s Eye, is also known
as a ,,samodiva flower - a name used in folklore, ,,grows
in places of samodivas, the maidens wade it and find out a
samodiva.“ The Pheasant‘s Eye is also referred to as ,,tangled
hair, lost hair, names derived from the popular belief that
»touching it causes loss hair and tangled hair, and therefore
no one no one sticks with it (15). Rosen (Dictamnus Albus

2 The authors have no claims to cover the names of all medicinal plants used in
Bulgarian folk medicine
3 Mythical creatures, people have attributed supernatural powers to them
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J10 HETO MpUYHUHABA OllalaHE U CILIBCTABAHC Ha KOcCaTa U
3aToBa HUKOI He ce kuuu ¢ Hero™ (15). Pocenst (Dictamnus
albus L) ce e cuuran 3a ,,MHJIO [[BETE Ha PYCAJKUTE", OT-
KBJIETO MPOU3NM3aT MUMeHaTa My ,,pOCeH, ,pycanuiiye’
(16). Cnopen HapolHaTa Bsipa PAaCTEHUETO POCEH yyacTBa
B 00peHO-IeueOHaTa NpakTUKa ,,X0ICHE Ha POCCH B HOIITA
cpemy CnacoaeH®. Crnopej moBepueTO B Ta3W MaruyHa
HOIIl CAMOJIMBUTE Ca JICKYBaJH X0pa, ,,00JHU OT CaMOJUB-
cku 6ostectu’ (17), mopaau KOETO POCCHBT € HAPUYAH U ,,ca-
MoauBcko nBere (17). C HapoaHU MOBEPUS C€ CBBP3BA U
HMETO ,,caMOIMBCKO IBeTe " Ha 3uM 3ejieH (Vinca minor L),
,,C HEro ce KUYeId MOMUTE, 3a J1a HE I'M OBXTIT CaMOJUBH"

(12).

Hammsar Hapoa € BApBaJl, Y€ HAKOU paCTCHUS INPUTCIKABAT
MaruKo-MHUCTHYHHU CBOMCTBA.

Taka Hampumep ¢ MMeHara ,,peBHUB OypeH M OOWYHU-
4ye® ¢ HApeUYCHO PACTCHHETO KAHIUJIKOIHUCTHO OOMYHHMYEC
(Thalictrum aquilegifolium L), Twit kaTo ciopen HapoHaTa
Bsipa TO ,,MMa CujlaTa Aa MPCAU3BUKBA PCBHOCT UIIH o0uu
y TO3H, KOWTO T0 HOocu™ (12). “O0nuyHnYe” e Hapuy4aH U He-
BeHbT (Calendula officinalis L). B Pasrpazacko ,,c Hero ce
KUYeJIM MOMH U €preHu, 3a na 0bpaat 3amwdenu (18). Mo-
munata cbisza (Convallaria majalis L) 8 BHM * ce mapuya
,,JIroouue”, (16), Thi KaTo cropea HapoaHaTa Bspa, ,,MOMa-
Ta, KOSATO T'0 HOCH cTaBa 00M4Ha Ha BCHUKHU* (16). MOMBKBT
,3aJIMBa C BOJa, B KOSATO € HaKMCHAaTa Jienka (pemeif), Mo-
Mara, 3a Ja ce 3ajenu 3a Hero* (19), mopaau koeto penear
(Arctium lappa L) e HapeueH ,,jqenka”. IMeTo Ha CpeIIHH-
4eTo - ,,ropenrHuk” (Ajuga chamdepitis L) nmpousnusa ot
HapoJHOTO BApBaHE, Y€ ‘“MOMHTE Ipe3 TOPEHIHUIUTE IO
U3TapAT B OI'bHA, 32 1a U3TapaT U MoMIUTe 1o TAX™ (20).

[Moraitanuero ,,reab00Bu ounuku* (Hepatica nobilis Mill)
ce € CMATAJIO 32 MAaruYHO CPE/ICTBO 3a 3aMa3BaHe Ha TaifHa
(21). Taka KaKTO HApOABT € BAPBAJI, Ye PACTCHUITA IPHUTE-
JKaBaT MarvuvHa cuja Jia MpeInu3BUKaT OOMY MK pas3zsia,
ompasa. Hanpumep Banepuanara (Valeriana officinalis L)
€ HapeueHa OT HaIus HapoJ ,JelieHKa, ompasHuue™ (16).
Criopen Hapo/a Ts MpUTEXKaBa Maru4Hara cuia ,,Ja pasze-
JW J1BaMa BIIOOCHH™, OTKBAETO MPOMU3XOKJIA UMETO H ,,Je-
nenka“. HaponsT e BspBas, 4e ako ¢ BajiepHaHa ,,ce HaTpue
MpeIMeT, KOHTO ce JIOKOCBa OT phKaTa Ha YOBEK™, TO TO3H
YOBEK IIe ObJie HaMpa3eH OT JII0OSIIOTO TO JIUIE, TOpaIH,
KOETO T4 € HapeuyeHa u “ompaznnue’ (16).

HNwmero ,,monanuiika®, gaBaHo Ha OJsHA, TPOU3XOXKOA OT
npenanue ot TPBHCKO, CIIOPE]T KOETO PACTEHHUETO ,,U3PacT-
Ba OT KOCHTE Ha MOMaans, CKy0ema Tu OT MbKa 0 IBbIIepPS
cH, KosiTo ce obOecuniia, 3a 1a He Ob/Ie moTypueHa™ (22).

Ha Hsikom pacTeHHMs ce MPUITKMCBAT MPU3HALM Ha X0pa HIIH
npoayktu. meTo Ha nebenena (Sempervivum marmoreum
Grsb) mpousnu3a OT HapoOJHOTO BspBaHe, ue Ha ,lep-
I'bOBJICH MOMUTE C€ MPEIacBaT ¢ Hero, 3a ja acoeneat™ (23).
JluBara TukBa (Bryonia alba L) e HapuuaHa ,,TI'bCTa THKBA.
Ha I'eprroBieH MOOMTBKBT Ce € 3aXpaHBaj C Hesl, 33 Jia €
TIBCTO MIAKOTO MY (12).

4 Bbneapcka HapoOHa MeduyuHa
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L. is also known as gas plant, burning bush or dittany) was
considered a ,,merry flower of rusalki (in Bulgarian rusalka
is a female water spirit (water nymph or mermaid-like
creature) sister of Samodivas®, from which originates its
names ,,Rosen”, ,,Rusalijche (16). According to Bulgarian
beliefs in the night before Spasovden (Ascension Day)
Rosen plant participates in the ritual-healing practice,
where rusalki ,,sow* dew on the fields to become fertile.”.
According to the belief in this magical night, samodivas
treated people ,,sick with samodivi diseases” (17), which
is why the Rosen plant is also called a ,,samodivi flower*
(17). The name of Zimzelen plant (Vinca Minor L.) - lesser
periwinkle or dwarf periwinkle, is also associated with folk
beliefs, ,,with which the maidens dangled, so that samodivas
not to slog them* (12).

Our people believed that some plants possess magico-
mystical properties.

For example, with the names ,,jealous weed and obichniche*
was named the plant Kandilkolistno obichniche (Thalictrum
Aquilegifolium L.) - greater meadow-rue, since according
to popular belief it ,,has the power to cause jealousy or love
to the wearer (12). ,,Obichniche® is also called Marigold
(Calendula Officinalis L.). In Razgrad region ,,girls and
bachelors were stuck with it to be loved* (18). Momina salza
(Convallaria Majalis L.), commonly known as lily-of-the-
valley) in BFM “ s called ,,Ljubiche™ (16) because, according
to popular belief, ,.the girl who wears it becomes lovable
to all” (16). The boy ,.floods with water, where burdock is
soaked, the maiden to stick to him* (19), that is why Repei
(Arctium Lappa L.), commonly known as burdock is called
a ,stick”. The name of Sreshtniche — Goreshtnik (Ajuga
Chamaepitys L.), popularly known as yellow bugle or
ground-pine), stems from the popular belief that ,,the girls in
the hot winds burn it in the fire, thus the boys will burn with
passion on girls* (20).

Galabovi ochichki or potainiche (Hepatica nobilis Mill) —
known as hepatica, liverwort, was considered a magical
means of keeping a secret (21). Just as the people believed that
plants possess a magical power to cause love or separation,
hatred. For example, Dilyanka (valeriana) (Valeriana
officinalis L.) - known as valerian, has been called by our
people as ,,delenka, omrazniche* (16). According to the
people, she has the magical power of ,,dividing two lovers®,
where her name ,,delenka“ comes from. The people have
believed that if the valerian ,,rubs an object touched by the
hand of a persons®, then this person will be hated by the
beloved one, for what it is called ,,omrazniche® (16).

The name popadiika (blyan, bunika), known as henbanes
(Genus Hyoscyamus), originates from a legend from Tran
- a town in Pernik region in the Western part of Bulgaria,
according to which the plant ,,grows from the hair of the
priest’s wife that plucked her hair because of grief at
daughter, who hanged herself as she was rejecting Islamic
faith respected by Muslims® (22).

Signs of humans or products are attributed to some plants.
The name of debeletz (Sempervivum Marmoreum Griseb)
— known with common name houseleek, hen and chicks,
stems from the popular belief that ,on St. George‘'s Day
girls girded themselves with the plant in order to grow fat*
4 Bulgarian folk medicine
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NmeHa Ha pacTeHUs MPOM3XOXKIAT U OT BspaTa Ha Xopara
BbB Ba)XXHOTO 3HAUYEHHE Ha PACTEHMsATA 3a 00peaHosIeued-
HuTe npakTuku. C oTBapa OT pacTEHHETO ,,pOJIUIIHA TpeBa™
(Lepidium perfoliatum L) ,,0abara npenuBa mpe3 naspara
Ha poAMIIKaTa, 3a Jia € JIeKo paxkaaHeTo i (24). EnpoBueTo
(Galium verum L) ce 6epe Ha ExboBicH, 3a 1a IPUCHCTBA
B EHbOBIEHCKM I BEHEL, KOMTO ce M3I10JI3Ba 3a JIEKyBaHEe Ha

Oonectu npe3 roxunara (12).

3npasensT (Geranium macrorrhizum L), cnopen HapoaHaTa
Bsipa, O3HayaBa ,,3ApaBe U PagocT, HAPOIABT r'0 € HOCelN 3a
3apase’ (16).

2. UmeHa Ha ne4yebHM pacTeHUA, NPOU3NN3aLLUn
OT MMeHaTa Ha bonecTuTe, KOUTO neKkyBaT

[To-rosstMaTa 4yacT OT HapOAHUTE UMEHA Ha JIeYeOHH pac-
TEHHSI MPOM3XOXKJAT OT MMEHATa Ha OOJIECTHUTE, KOUTO
nexyBar. Taka Hampumep ¢ oTBapa OT ,,OorHUYaB OypeH
(Ajuga chamaepitis L) 8 BHM ,,nmonuBat 6onHuTe ot 60-
nectra orauna “ (25). C umero ,,rpeckaBude’ ca HapeueHU
motudeto (Ranunculus acer L), (26) u uepBeHUAT KaH-
tapuoH (Centaurium erythraea L), (27), c kouto B BHM e
nexyBaHna Tpecka. C oTBapa ot ,,u3cuniuue” (Herniaria
glabra L) B BHM e nexyBano ,u3cununo® (xepuus). C
,»n3TpaBHuYe” (Asplenuim trychomanes L) e nakansBana
cTasiTa Ha POAUIKUTE MpH OonectTa M3TpaBmy, (28). Cbe
CBIIOTO MME ,,M3TPaBHUYE" € HapeueHa U OBYApPCKATa TOP-
6uuka (Capsella bursa-pastoris L), kosiTo e npuiiarana B
BHM cbio 3a neyeHue Ha OosecTTa ,,H3TpaBu’ (29).

3a nmeyenue Ha HepBHU Oonectn B BHM ca n3non3Banu pas-
nu4dHU pacTeHus. [Ipu cTpax, ymiax HapoABT HU € IpHJia-
rain otBapa ot pacteHus (Asplenuim trychomanes L, 30),
(Acantus longifolius Host), konTo ¢ HapeKbJI ,,cTparmrHuge"
(12, 30). C mogoOHO nMe — ,,cTpaxJImBUe" € HapeUeHa JSBOJ-
ckaTta ycrta, npuiarana B BHM 1npu cTpaxoBu cbCTOSHUSA
(31). XKpnrara xomynura (Melilotus officinalis L.) e mHape-
4yeHa ,,ipucnuBHAYE” (32), BEpPOSATHO MOPagdl CETATUBHUA
it epekt (6). Cemeduero (Ruta graveolens L) e mapeueHo
“MHpHU3IUB CBhHUEN* u ¢ mprmiarano B bBHM mpu 6e3cs-
Hue (33). Ilpu mascwen (xemopounn) B BHM e mpuiarana
O0TBapa OT PACTEHUETO ,,MaAsICHIYE” - KaMIIUK (Agrimonia
eupatoria L), (34). Kammuksr (Agrimonia eupatoria L)
€ Hapu4aH omle ,,0XTHYaBO Omie”, ,,0TBapa OT HEro ce ¢
nuena mpu oxtuka“ (34). Ilpm xenrennna (35) HaponHU-
T€ HU JIEUUTENH Ca Ha3HayaBajlu OTBapa OT , KEJITEHUKa
— xucen TpbeH (Berberis vulgaris L). Pactenus, mpunaraau
npu OoJecTTa KIWUHHU ,,0€3IeTCTBO, HOCAT UMETO Ha 0o-
jmecTTa — ,,KJIMHABO OmIIe, )KeHCKO KimHaBuue (Astragalus
glycyphyllos L), (36); ,,knunaBo 6umne - mynuuka (Linaria
vulgaris Mill), /IB); ,,MBXKa KIWHaBa TpeBa™“ — IHHKA
(Sanguisorba officinalis L), (37); ,,knuHaBHYE" - )KUBOBIIEK
(Plantago major L), (38). ,,Cxpocdymna, KUBCHUK — KUBE-
Huue (Scrophularia nodosa L) e mme Ha pacTeHne, KOETO B
BHM e mpunarano npu ckpodymnu (Oymu) u ,,)KUBU paHH"
(39). BpamaBu1u ca Ma3aHu ChC COK OT ,,0paJJaBHYHO IIBE-
Te" — 3muiicko Miako (Chelidonium majus L ), (40); ,,cTpy-
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(23). Diva tikva (Bryonia alba L) with common name white
bryony is called ,.thick bryony“. On St. George's day the
cattle were fed with it to make their milk fat (12).

Plant names also originate from people‘s belief in the
importance of plants for ritual practices. With decoction
from the plant “rodilna treva“ (Lepidium perfoliatum L)
,»the grandmother swells through the bosom of the pregnant
woman to make her child‘s birth easy” (24). Enyovche
(Galium verum L.) - lady‘s bedstraw or yellow bedstraw,
is picked on Enyovden to be part of the Enyovden wreath,
which is used to treat diseases throughout the year (12).

The zdravetz (Geranium macrorrhizum L,) with a common
name wild geranium, according to the people’s faith, means
,»health and joy, the people have worn it for health™ (16).

2. Names of medicinal plants derived from the
names of the diseases they treat

Most of the names of medicinal plants come from the names
of the diseases they treat. For example, with decoction
from ,,ognichav buren* (Ajuga chamaepitis L) — popularly
known as yellow bugle or ground-pine, in BFM ,are
watering the people suffering from ognitza “ (25). The name
Htrescaviche™ is given to lyutiche (Ranunculus acer L.) -
with common name buttercup (26) and cherven kantarion
(Centaurium erythraea L), commonly known as centaury
(27) with which fever is treated in BFM. With decoction
from ,,izsiplivche (Herniaria glabra L.) — known as smooth
rupturewort, in the BFM is treated ,,izsipino“ (hernia). With
the iztravniche (Asplenuim trychomanes L.) (commonly
known as maidenhair spleenwort) it is censed the room of
the mothers who suffer from the sickness of “iztravtzi” ,(28).
With the same name of “iztravniche” is called the ovcharska
torbichka (Capsella bursa-pastoris L) — commonly known
as shepherd‘s purse, which is also applied in BFM for the
treatment of the disease ,,iztravtzi“(29).

Several plants have been used to treat nervous diseases in
the BFM. In fear, fright, the people have applied a decoction
of plants (Asplenuim trychomanes L. 30) — commonly
known as maidenhair spleenwort, (Acantus longifolius
Host) — acanthus and bear‘s breeches, which people called
as ,,strashniche” (12, 30). With such a name, ,,strashniche*
is called the dyavolska usta applied to anxiety in BFM
(31). Zhalta komuniga (Melilotus officinalis L.) - common
melilot, is called ,,prispivniche” (32), probably because
of its sedative effect (6). Sedefche (Ruta graveolens L.) -
commonly known as rue, common rue or herb-of-grace,
is called ,,smelly sanchetz* and is applied to insomnia in
BNM (33). For mayasal (hemorrhoids) in BFM is applied a
decoction of the plant ,,mayasalche - kamshik (Agrimonia
eupatoria L) - commonly known as agrimony (34). Agrimony
(Agrimonia eupatoria L) is also called ,,ohtichavo bile®, ,a
decoction of it was drunk when pulmonary tuberculosis
(ohtika) occurred* (34). In case of jaundice (35) our healers
have appointed a decoction of ,jeltenika“ or kisel tran
(Berberis vulgaris L.) — known as barberry. Plants used in
groin lump - ,,childlessness™ or klini, bear the name of the
disease - ,,klinavo licorice, astragalus feminine* (Astragalus
glycyphyllos L) - liquorice milkvetch, wild liquorice, wild
licorice, (36); ,,klinavo bile* — lulichka (Linaria vulgaris Mill
- pennywort)); ,,mazhka klinava treva“— dinka (Sanguisorba
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neiiuero” — koremka crprnka (Clinopodium vulgare L), e
OpUIaraHo MpU KOKHU pa3ipasHeHus, cTpyneu. Panu ca
JIEKyBaHU C PaCTEHUsI, OKa3Balll KPbBOCIUPALIO, paHe3a-
3IpaBsBAIIO IeiCTBHE M MMEHATA UM HACOYBAT KBM MPO-
Oyiema, KOMTO JIeKyBart: ,,lIOCCUYCHO Ouie™ — Os1 paBHEI
(Achillea millefolium L), ,,npunara ce” npu panu, nopauu
KpbBOCHupamus my edexr (6, 41); ,,mope3Ha Tpesa, noce-
yeHa TpeBa™ — xbJT KaHTapuoH (Hypericum perforatum
L), oka3Ba pane3asnpassBaiio aeiictsue (6, 42); paHUIUCT
(Betonica officinalis L), oka3Ba cbIiio paHe3a3apaBsBaiio
nericreue (6, 43); ,,3apaciuue” — yep omaH (Symphytum
officinale L), npunara ce 3a je4eHre Ha CUyINEHU KOCTH
(6, 44).

KspBaBuuero (Polygonum bistorta L.) e mpunarano mnpu
kbpBaBu quapuu (12). bsanoro mogsomue (Teucrium polium
L.) e HapeueHo ,,kopeMHO Omie™ u e mpenopbyBano B BHM
HpH AMapuH, CHIIPOBOJACHU ¢ Oonku B Kopema. C oTBapa ot
ouanka (Euphrasiae officinalis L.) ca mpomuBanu 6oHH
oun (6). iMeHaTa Ha MBKKaTa namnpar — ,,lIPOTHBOTIIHCT-
Ha manpat” (Nephrodium filix - mas (L). u Ha BpaTturaTa
— ,rmuctaBa tpeBa“ (Tanacetum vulgare L) mpomsnm3ar
OT IPWJIOXKEHHUETO UM 32 JICUCHHE HAa TeHUHU U IIHCTH (6).
Monckusat xBom (Equisetum arvense L), kolTO 0ka3Ba OT-
BOIHABAIIO nelicTBUe (0), € HApEeUeH ,,cOMyBKa“.

Hsxon nMeHa Ha pacTEeHHUsI ca CBbP3aHU ¢ OOJIECTUTE TIPU
JKUBOTHUTE, KOUTO JIeKyBaT. “I'bpiuiia, repianyeBa Tpepa’
e HapeuyeHo pactenue (Limonim vulgare L), koeto nexy-
Ba OoJieCcTTa I'bpJHUIa MpH CBUHETE (45); ,,11anoBo Ouie
e Hapeyena Mamiepkarta (Thymus serpyllum L), kosito e
npuiaraHa 3a JIeKyBaHe Ha LIal MpHu )KUBOTHH (46).

3. NUmeHa Ha neyeOHU pacTeHuUs, NPOU3NU3aLLM
OT TeXHU OpraHonenTUYHN CBOUCTBA

A. Apomam

Marounnara (Melissa officinalis L) u3mpuBa XxapakrepHa
JUMOHOBa MHUpHU3Ma W ce Hapuya — ,,JIHIMOHHUK'. Jlucrara
Ha cmpaminkara (Cotinus coggygria) M3mbYBaT HENPHST-
Ha, ,,CMpaJJIMBa" MUPHU3Ma, OT KOETO IPOM3JIN3a UMETO Ha
CMpaJIuKara.

b. Bkyc

Bopnara nerenuna (Menyanthes trifoliata L) e Hapeuena
,,[OpUYNBa TpeBa®, mopajau TOBAa, 4e I[JIOTO PaCTEHHUE UMa
ropuus BKYyC (6).

B.Ljesm

YecTo pacTeHUTa HOCSIT HMETO Ha OKpPAacKaTa Ha TEXHUTE
[[BETOBE, IJIOJIOBE, KOPEHHU, JTUCTA.

VmeHna Ha OKkpackaTa Ha IIBETOBETE HOCAT PACTCHHSTA —
KBAT KaHTapuoH (Hypericum perforatum L), uepBen xaH-
tapuon (Centaurium erythraea L), 6su1 paBren (Achillea
millefolium L), cuas metnmmauna (Centaurea cyanus L) u
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officinalis L.) — the great burnet, (37); ,.klinaviche* -
zhivovlek (Plantago major L.) - broadleaf plantain, white
man's foot, or greater plantain (38). “Scrofula, zhivenik”
(Scrophularia nodosa L.) is a plant name that is used in the
BFM to be able to cure the disease scrofula (lumps) and to
heal open wounds (39). Warts are smeared by juice of ,,small
yellow flower — zmiisko mlyako, commonly known as
greater celandine (Chelidonium majus L), (40); “strupeiche”
— koteshka stapka, chernovrah, (Clinopodium vulgare L),
known as wild-basil, has been applied to skin irritations,
scabs. Wounds are treated with plants that have an astringent,
wound healing effect, and their names point out to the
problem they treat: “posecheno bile” — byal ravnetz, known
as ,,yarrow** (Achillea millefolium L.), ,,applied* to wounds
due to its haemorrhaging effect (6, 41) ; ,,porezna treva,
posechena treva“ - St John‘s wort (Hypericum perforatum
L), has wound healing effect (6, 42); ranilist — commonly
known as betony (Betonica officinalis L.), also has wound
healing effect (6, 43); “zarasliche” — cher oman, commonly
known as true comfrey (Symphytum officinale L), is used to
treat fractured bones (6, 44).

Karvaviche (Polygonum bistorta L. - bistort, meadow
bistort, snakeweed, has been used in bloody diarrhea (12).
Byalo podabiche (Teucrium polium L.) - known popularly as
felty germander, is called “koremno bile - abdominal herb”
and is recommended in BFM for diarrhea with abdominal
pain.. With the infusion of ochanka (Euphrasiae officinalis
L.) — eyebright, were washed diseased eyes (6). The names
of mazhka paprat - ,,anthelmintic fern* (Nephrodium filix
- mas (L. is a synonym of Dryopteris filix-mas (L.), the
male fern, and vratiga - ,,glistava treva“ (Tanacetum vulgare
L)- common tansy, garden tansy, golden-buttons, derived
from their use to treat ringworm and tworms (6). The polski
hvosht (Equisetum arvense L), the field horsetail or common
horsetail, which has a drainage effect (6), is called ,,soduvka®.

Some plant names are related to the diseases in the animals
they treat. “Garlitza, garlicheva treva“ is called the plant
(Limonim vulgare L.), sea-lavender, which treats the disease
garlitza in swine (45); ,,shapovo bile* is called mashterka
(Thymus serpyllum L), wild thyme, creeping thyme, or elfin
thyme, which has been used to treat foot-and-mouth disease
in animals (46).

3. Names of medicinal plants deriving from
their organoleptic properties

A. Scent

Matochina (Melissa officinalis L.), balm, common balm,
or balm mint, the leaves have a mild lemon scent similar to
mint and is called — ,,limonnik®. The leaves of smradlika
(Cotinus coggygria), Venice sumach or dyer‘s sumach,
emit an unpleasant, ,,smelly smell, which gives the name
of the sumac.

B. Taste

Vodna detelina (Menyanthes trifoliata L), known in
English by the common names bogbean and buckbean, is
called ,,gorchiva treva - bitter grass“, because the whole
plant has a bitter taste (6).
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MHOTO JIPYTH; Ha OKpackaTa Ha IMJIOJOBETE UM - YEPBCH
rior (Crataegus monogyna L), cunst xBoitna (Juniperus
communis L), yepen 063 (Sambucus nigra L), yepua 60-
posunka (Vaccinium myrtillus L) u ap.; Ha okpackaTa Ha
KopeHuTe uM — uepBeH Oporr (Rubia tinctorum ), uep oman
(Symphytum officinale L); uBerta Ha sincrata uM — mojaoen
(Tussilago farfara L) - mosiHaTa moBBPXHOCT Ha JIUCTATA MY
usraexaa osa (6, 47).

4. AmeHa Ha ne4yebHM pacTeHus, nponsnusa-
WM oT NnogobmueTo UM ¢ gageH npegmert

Ha gepBenoro moas6ude (Teucrium chamaedrys L) nuct-
HaTa MeTypa Harnogo0s1Ba 16008 JIUCT. ,,Tapanexde” ce Ha-
puua tatynsT (Datura stramonium L.) - maogst My e 601-
JMBa KaTo Tapayex OpexonoJo0Ha Ky THIKa.

5. UmeHa Ha ne4yeOHU pacTeHUA, npousnusa-
WM OT APYrM TEXHU HenevyebHM npunoxe-
HUA

Bosimxuiickn 6pomr (Rubia tinctorum L) — ¢ orBapa ot ko-
peHuTe My ce 60s1MCBaT YEPBEHH SAiIIa, a C OTBapa OT KO-
pEHUTE U TUIOAOBETE MYy ce OOSIUCBAT MPEXIHU B YEPBEH
LBST.

OruBeTHUTE KOMTHUYKH Ha perreTkara (Carlina acanthifolia
All.), HapedeHa ,, BUTMHO CUTO", OBYapUTE ,,IIPABST PEIIeT-
Ka 3a mperexIaHe Ha BoJa 3a MUEHE, clie]] OTCTPaHsIBaHE
Ha MMOKPUBHUTE JIUCTEHIIA HA PacTEHHUETO (48).

6. UMeHa Ha ne4ye6GHM pacTeHus, Npousnusa-
LN OT TOKCUYHUTE UM eheKkTH

Jlynoto Oune (Atropa belladonna L) mpu mpemo3upane
Npean3BUKBA ,,IONYAsBaHE, MOPagu CHIBPKAIIUTE CE B
HEro ajJKaJIOWJu — aTPOIUH U 1P., ,,[IONYAsSABKA € HapeUyeH
onsabT (Hyoscyamus niger L), cbabpikail ankaaouad OT
cpiiara rpymna (6).

7. UmeHa Ha ne4yebHU pacTeHuUs, Npousnunsa-
Wwm ot MmopconornyHute um benesun

Uepsenara nerenuna (Trifolium pratense) ce nHapuya ,,Tpu-
JIUCTHUK®, TOpaJy TOBA, Y€ JIUCTATA U ca TPOWHU, HA IBJITH
JIPBKKH.

I'peMoTpBHBT (Ononis spinosa) ce Hapuda MUIT000, THI
KaTo BBPXOBETE Ha Pa3KJIOHEHHATAa Ha CTHOJIOTO MY 3a-
BBPLIBAT C OCTPH YaCTH, T.€. CTPAHHYHHUTE KJIIOHKHU Ca BU-
JIOM3MEHEHHU B TPBHH (47).

ENVIRONMENT AND HEALTH

C. Colour

The plants often bear the name of the color of their flowers,
fruits, roots, leaves.

Names of the coloration of colors bear the plants — zhalt
kantarion (Hypericum perforatum L) - common Saint John‘s
wort and St John‘'s wort; cherven kantarion (Centaurium
erythraea L) - common centaury; byal ravnetz (Achillea
millefolium L) - commonly known as yarrow; sinya
metlichina (Centaurea cyanus L) — cornflower or bachelors
button and many others; the coloration of their fruits —
cherven glog (Crataegus monogyna L) - common hawthorn,
oneseed hawthorn, or single-seeded hawthorn; sinya hvojna
(Juniperus communis L) — the common juniper; cheren
baz (Sambucus nigra L) - elderberry, black elder; cherna
borovinka (Vaccinium myrtillus L) - commonly called
Hoilberry®, ,wimberry®, ,whortleberry and others; of the
coloration of the roots — cherven brosh (Rubia tinctorum)
— the common madder or dyer’s madder, cher oman
(Symphytum officinale L) - known as common comfrey
or true comfrey; of the coloration of the leaves — podbel
(Tussilago farfara L) - commonly known as coltsfoot, the
lower surface of the leaves looks white (6, 47).

4. Names of medicinal plants derived from
their likeness to a given subject

Cherveno podabiche (Teucrium chamaedrys L), the
wall germander, the leaf pattern resembles an oak leaf.
,laralezhche® is called tatul (Datura stramonium L.),
thornapple - its fruit is prickly like a hedgehog walnut box.

5. Names of medicinal plants derived from
other non-medicinal uses thereof

Boyadzhijski brosh (Rubia tinctorum L) — commonly
known as dyer‘s madder, with decoction of its roots are
painted red eggs, but with the decoction of the roots and its
fruits are painted yarns in red.

From the colored baskets of reshetka called ,,vilino sito*
(Carlina acanthifolia All.), commonly known as acanthus-
leaved thistle, the shepherds “make a grid for draining
drinking water” after removing the plant‘s cover leaves (48).

6. Names of medicinal plants derived from
their toxic effects

Ludo bile — belladonna or deadly nightshade (Atropa
belladonna L) when overdosing causes ,,madness* because
of its alkaloids - atropine, etc., ,,poludyavka‘ is commonly
known as blyan with a common name black henbane
(Hyoscyamus niger L), containing alkaloids of the same

group (6).

7. Names of medicinal plants derived from
their morphological features

Chervena detelina — known as red clover (Trifolium
pratense) is called ,trifolium*®, because its leaves are triple
with long stems..

Gramotran — known as restharrow (Ononis spinosa) is
called shilobod (sharp thorn like leaves) because the
vertices of the branches of its stem end with sharp parts,
1.e. side branches are modified in thorns (47).
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8. UmeHa Ha ne4yebHM pacTeHUA, CBbP3aHU C

ecTeCTBEeHUTe UM MecToobuTaHuA

Cunsta metnnunHa (Centaurea cyanus) e HapedeHa ,,pbke-
HO IIBETE", MOpaau TOBA, Y€ pacTe KaTo IUIEBEN B PBHKECHU

KYJITYpH.

3AKJTIOMEHUE

PacTenusra ca u3mon3BaHU 3a MCAUIUHCKU LCJIHU B IIPO-
ABJOKCHUC HAa XWJIAAW TOAWHHU B HApOJAHATa MEAUIUHA.
BLHFapCKI/IHT HapoJ € nNposABsABaJI rOJAIMO TBOPUECTBO IIPU
,,KmeaBaHe“ Ha paCTCHUATA, KaTO Hal-4eCTO UM € JaBajl
HMCHA, MpOU3JIN3alllu OT MMEHATa Ha 60J'I€CTI/IT€, KOHUTO
JICKYBart.
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YKA3AHUS KbM ABTOPUTE

Bb/ZITAPCKO CNUCAHUE 3A OBLUECTBEHO 3APABE e mHoro-
NPOPUAHO cnucaHMe, KOeTo BKAOYBA Nyb/aMKauum B obnactra Ha
34paBHaTa NOMIMTMKA, 34PAaBEH MEHUAMKMBHT U MKOHOMMWKA, enunae-
MMOIOTUA Ha HEMHDEKLMO3HMTE U 3apa3HuTe 6onecTn, 34paBeTo Ha
HaceneHWeTo /}KeHuTe/peuarta/, npomouus Ha 34paBeTo 1 Npodunak-
TUKa Ha 6onecTuTe, OKOHA Cpesia U 34paBe, XpaHU U XpaHeHe, TPyAo-
Ba MeAMLMHA, NCUXMYHO 34paBe, KPU3UCHU CUTYaLUun 1 obLiecTBEHO
3apaBe. MaTepuanuTe ce oTneyaTsaT Ha 6bATaPCKU U AHITUINCKU €3UK.
B cnucaHueTo ce nybanKysar:
- HayuHu ctatum (go 12 cTp.): CratumTte BKAOYBAT BbBepeHue,
Llen, MaTtepunan n metoam, Peayntatn, O6cbkaaHe, 3akaoueHne
1 Knuronwuc.
- 0630pu (a0 12 ctp.): O630puTe TPABBa Aa NPEACTABAT 3HAYUMM
Temu B 0bnacTTa Ha 06LecTBeHOTO 34paBe.
- [Ouckycua, nosmumumn (8o 6 cTp.) - 3acArat BcAKa obnacT Ha 06-
LEeCcTBEHOTO 34paBe.
- MHeHus, cbbutna (4o 1 cTp.) - NPeACTaBAT aKTyasHU, 3HAYMMKU
WU ANCKYCUOHHU NPO6aeMU U BaXKHU CHOUTUA.
- lNpepcTaBsaHe Ha HOBM KHUTK uan codTyep (go 1 cTp.)
OTroBOpPHOCT Ha aBTopa: Bcuukn npeacTtaseHn 3a nybanKkyBaHe ma-
Tepuanu Tpsbsa ga 6baaT OpUrMHaANHM pa3paboTKKM, KOUTO He ca nyb-
JINKYBaHW 0 TO3M MOMEHT 1 He ca NoAaZeHu 3a NybavKyBaHe Apyra-
ae. MpueTtnte pbKonucK He morat ga 6b4aT Ny6MKyBaHW cnes ToBa B
OPYTY U3[,3HUA B CbLUMA BUA, U3LANO UM HA YaCTU U HA KaKbBTO M Aa
6u1no e3unk, 6bes cbrnacneTto Ha “bbarapcko cnucaHuve 3a obwecTBeHo
3apaBe”. ABTOpUTE OTrOBapAT 3@ BCUYKM 4aCTM OT maTepuana cu.
HayuyHa eTuka: OTroBOpHOCT Ha aBTOpUTE € Aa YA0CTOBEPAT, Ye BCA-
KO M3c/iegBaHe BbpXy xopa e 610 o406peHo 0T KomUcKsa No meam-
LMHCKa eTuKa.
MNopasaHe Ha pbKonucuTe: MaTepuanute Tpabsa ga 6baaT Noaasa-
HW B eIeKTPOHEH Bu1g, (Mo enleKTpoHHa nowa uamn Ha CD/aucketa) un
KaTo nevyaTHO Konue (2 konusa, popmaTt Ad). Matepuanute ot 6barap-
CKUTe aBTOpU TpabBa Aa 6bAaT Ha O6bAraPCKU M AHIIMNCKM €3MK, a Ha
aBTOPUTE OT YYKOUHA Ha AaHTIMINCKU e3UK.

NnoAroTOBKA HA PbKOMUCA

NpuAapyUTENHO NUCMO: PbKoNMCHT TpabBa ga 6bae NpUApPYKeH ¢
MUCMO, YA0CTOBEPABALLO, Ye MATEPMaIbT U SAaHHUTE WAM YacTU OT
TAX He ca 6unmn ny6aMKyBaHu gocera (OCBEH KaTo pe3tome), KakTo u
ye MaTepuasbT He e MoJ NneyaT v He € Bb3/IOKEH 3a peLeH3npaHe B
ApYro usgaxue.

3arnaBHa cTpaHuua: Bua Ha pbKonuca (opuruHanHa ctatus, 063op
n Ap.); 3arnasve, MMeHa Ha aBTopuTe M mectopaboTa No Bpeme Ha
M3roTBsAHE Ha MaTepuana; Mme 1 Nb/ieH agpec Ha KopecnoHaMpa-
WwuA aBTop, TeNedOoH, eNEKTPOHHA NoLLa; BnarogapHocTwu
KbM /1ML,A U KOJIETM C MPUHOC 33 U3C/1IeABaHETO.

YKa3saHuA 3a opopmneHue Ha matepuanute: 3n0a3BaT ce mepHU
eAVHULUN Ha MeXayHapoaHaTa cuctema Sl. [la ce n3barsat akpoHu-
MW, OCBEH aKO He ca obuwonpueTu. AKPOHUMUTE U CbKPaLLEHUATa
ce peduHMpaT npu nbpsaTa um ynotpeba B TekcTa. daitnoseTe Ha
pbKOMNUca ce noaasaT BbB popmat Ha Microsoft Word. dopmatsT
Ha cTpaHuuuTe Tpabea Aa 6bae A4 c noseTta oT 2,5 cm OT BCUYKMK
CcTpaHu, wpndTsT 12-point Times New Roman ¢ 1,5 uHtepsan mexay
peposete. TeKCTHT Ce NOAPABHABA CaMoO OT NABO.

Pe3tome: 3a Hay4yHM CTaTUM Ce NOATOTBA pe3toMe CbC CiefHaTa CTPYK-
Typa v nopgzarnasua: O6ocHoBKa, Lien, Metoau, Pesyntatu u 3aknto-
yeHwue. Mpu maTepranu 6e3 CTpyKTypa (Hanpumep, MeToL0/10TUYHM
MaTepuanu) ce AOMYCKaT pPe3tomeTa, HECTPYKTYPUPaHU NO ropHUA
HauuH. Pe3tomeTo TpAbBa Aa cbabpKa He noseye oT 250 aymu.
Kniouosu aymu: MNpencraBaT ce ced pe3tomeTo.

Tabanum: Tabnnuute Tpabsa Aa UMaT ACHM 3arnaBuAa U Npu Heobxo-
AMMOCT 06AcHUTeNHM Benexkn nog yepTa.

durypu: Beaka durypa ce nofasa KaTo oTAeNEH AOKyMeHT/dain.
durypute ce HomepmpaT No pesa Ha LMTUPAHETO UM B TeKCTa. Beaka
durypa Tpabsa ce NnpuapyKaBa Cc KpaTka siereHaa Ha oTaesHa cTpa-
HWLA, KOATO cneaBa KHUronuca v e 4acT oT TeKCToBMA daiin. B mate-
puanute Ha 6bArapcKUTE aBTOPU 3ar1aBMUATa U TEKCTBT KbM GUTYpHU-
Te TpA6Ba Aa 6bAAT Ha GBATAPCKU U AHTIMIACKM E3UK.

Kuuronuc: LuTnpaHuTe U3TOUHMLM Ce HOMepUpPaT Mo peAa Ha NocoY-
BaHeTO MM B TEKCTa M Ce OnucBaT HEMOCPEeACTBEHO C/ief, OCHOBHUA
TEKCT. B TEKCTa HOMEPBT Ha LIUTUPAHMA U3TOYHMK Ce NOCTaBsA B CKO6MU.

INSTRUCTIONS FOR AUTHORS

BULGARIAN JOURNAL OF PUBLIC HEALTH is a multidisciplinary
journal, which covers the following fields of public health: health
policy, health management and economics, epidemiology of non-
communicable and communicable diseases, population / wom-
en’s/ children’s health, health promotion and disease prevention,
environmental health, foods and nutrition, occupational health,
mental health, public health and disasters. The papers are pub-
lished in both Bulgarian and English. The Journal publishes:

- Original Research Articles (up to 12 pages): Articles should be-
gin with Introduction, followed by Aims, Materials and Meth-
ods, Results, Discussion, Conclusions, References.

- Review Articles (up to 12 pages): Reviews should concern top-
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- New books or Software Reviews (up to 1 page).
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of their paper.

Scientific Ethics: It is the authors’ responsibility to verify that any
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committee on research ethics.
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or on CD/diskette and as a hard copy (2 copies, A4 format). Ma-
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Cover Letter: The submitted manuscript should be accompanied
by a cover letter stating that the paper and the data have not
been previously published, either in whole or in part (unless as
an abstract), and that no similar paper is in press or under review
elsewhere.

Title Page: Type of manuscript (Original Article, Review Article,
etc.); Title, Authors names and affiliations at the time the work
has been created; Corresponding author’s name, mailing ad-
dress, telephone number, e-mail; Acknowledgements, including
colleagues who contributed to the research.

Directions: Use S| units of measure. Avoid acronyms unless they
are widely recognized. Define acronyms and abbreviations at
first mention in text. Provide submitted manuscript files in a Mi-
crosoft Word processing format. Format the manuscript files for
A4 size paper with 2.5 cm margin on all sides. Use 12-point Times
New Roman, 1.5 spaced. Align text only on the left side.

Abstract: For research articles, provide a structured abstract,
with headings for Background, Methods, Results, and Conclu-
sions. Unstructured abstracts are allowed for papers of differ-
ent kind (eg, methodology papers). Abstracts are limited to 250
words.

Key words: After the abstract key words should be provided.
Tables: Tables should have clear titles and explanatory footnotes.

Figures: Each figure should be submitted as a separate docu-
ment. Submit figures in final form, suitable for publication. Num-
ber figures consecutively in the order they are discussed. Provide
brief legends for each figure on a separate manuscript page. This
page should follow the references and be included as part of the
text file.

References: References should be numbered consecutively in
order of appearance in the text, and listed immediately after the
main text. Reference numbers in the text should be in parenthe-
sis. 1,5 space the references.
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