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OKOJTHA CPE[1A N 3[1PABE

HAYYEH noaxon
NPU PA3SPELLUABAHE HA
NMPOBJIEMU OT NPAKTUKATA
YPE3 NMPUJTIATAHE HA
MUKPOBUOJIOTMYHU U PCR
METOAMU

Becena I'eopruesa, IliBera I'eoprueBa, Exatepuna
Panonicka, Uopaan Taues, 'abpuesia AnkoBa

Hayuonanen yenmwvp no obwecmeaeno 30page u aHaiusu

PE3IOME

Paspabomenu ca HAKOIKO HaAyuHU NPOOIEMAMUKU C MACHA
NPAKMUYECKd HACOYEHOCT 34 OYEHKA HA MUKPOOUOIOSUYHLSL
PUCK, C Yel Onaszeane 30pasemo Ha Xopama u npedomspamsed-
He pasnpocmpanseéanemo Ha 6onecmu. Hsnumeanume npoou
BKIIOUBAM OYMUIUPAHU 00U, PA3TUYHU SPYRU XPAHU, YMAL-
KU OM Npeducmeameni CMaHyuu Ha OMnadvbyHy 600U, KAMo
€a U3NON36AHU CLEPEMEHHU CMAHOAPMUSUPAHU MEMOOU U Cd
AHATUZUPAHU NOKA3AMENU, 3ANeSHAU 8 HAYUOHAIHU U e8PO-
neticku Hopmamuenu doxymenmu. OcHoenama 3a0aua e upe3s
nposedeHume MUKpoOUOI0SUYHY USRUMBAHUS 0a ce (popmynu-
pam Kame20pudnu U3800U OMHOCHO KAYeCmeomo Ha 00cieo-
sanume 0OeKmu, OnpeoeisiHemo Ha KPUMUYHUmMe moyku npu
APOU3800CMBOMO UM U NPEBEHYUSIMA HA KPATHUmMe nompeou-
menu — xopama. Ha 6aszama na nonyyenume pesyimamu: ca
VCMAHo8eHU OCHOBHUME KOHMAMUHAHMU U NOIMUWAMA UM HA
nocmvneane 8 20moeama NPOOYKYUs Ha Oymuiupanume 00U
u xpanume; anpooupar e PCR-wemoo, 3a uoenmuguxayus na
sepomoxcuzennu E.coli;  paspabomen e memoo 3a mpemu-
PaHe Ha YMAiKky om npeyucmeamesi CManyuu, no360116auy
docmueanemo Ha no-006pu MUKPOOUOIOSUYHU Kauyecmed 3d
HO-KPAmosK nepuood u YCKOpsaeaHe u3noi36anemo Ha Ymatiku-
me Kamo nouseHu noooopumeru.

KurouoBu xymu: Boau, XpaHu, yTaiku,
PCR-meTOaM, MaTOT€HHU MUKPOOPTraHU3MHU

BbBEAEHUE

Otnen ,,Mukpobuonornyuu pakropu™ 8 HIIO3A e ¢ romsm
TEOPETHYECH ¥ NPAKTHYECKH OIUT U TPAIUIMH B 00JacTTa Ha
CcaHWTapHaTa MUKPOOMOJIOTHs Ha XpaHH, BOJIU, KOBMETHKA,
yTalKu OT NMPEeYUCTBATEIHU CTaHIMU U aAp. OCHOBHATA e
NIpH ©XKETHEeBHATa HY aHAJIMTHYHA paboTa € ona3BaHe 37pa-
BETO Ha Xopara M MpeIoTBpaTsIBaHe pa3pOCTPaHIBAHETO HA
0oJtecT, U3TOYHHUK Ha KOUTO ca 00EKTH OT OKOJIHATA Cpe/ia 1
Oura. M3mon3BaHuTe MHAMKATOPHHU U MTaTOT€HHU MHKPOOU-
OJIOTMYHU TIOKA3aTeNM aJeKBaTHO OTpa3siBaT XUI'MEHAaTa Ha
MIPOM3BOJICTBO, ChXpaHEHHUE, ONaKoBaHE M APYTH (akTopw,
KOMTO Ca OT pelaBalio 3Ha4eHUe 3a HEeJIONyCKaHeTO Ha HH-

ENVIRONMENT AND HEALTH

SCIENTIFIC APPROACH TO
SOLVING PROBLEMS FROM
THE PRACTICE THROUGH
THE APPLICATION OF
MICROBIOLOGY AND PCR
METHODS

Vesela Georgieva, Tsveta Georgieva, Ekaterina
Radoilska, Yordan Tachev, Gabriela Ankova

National Center of Public Health and Analyses

ABSTRACT

Several scientific problems have been developed with
close practical focus for assessing of the microbiological
risk in order to protect human health and prevent the
spread of disease. The test samples taken are collected
from the bottled water, various food groups, sewage
sludge wastewater, using contemporary standardized
methods and indicators laid down in national and
European regulations have been analyzed. The main
task is through the conducted microbiological analyses
to formulate clear conclusions about the quality of the
investigated objects, identification of critical points in
their production and prevention among end consumers -
the people. Based on the results: - the main contaminants
and their ways of entry into finished products of
bottled water and foods have been found; - a PCR-
method has been approbated which is important for the
identification of Shiga toxin producing E.coli; - a method
of treating sewage sludge has been developed in order
to achieve better microbiological characteristics for a
shorter period of time and to accelerate their use as soil
improvers.

Key words: water, food, sewage sludge,
PCR-methods, pathogens

INTRODUCTION

Department ,,Microbiological Factors® in NCPHA has
great theoretical and practical experience and traditions
in the field of sanitary microbiology of food, water,
cosmetics, sewage sludge, etc. The main goal in our daily
analytical work is to protect human health and prevent
the spread of disease, the source of which are objects
of environment and lifestyle. The used indicator and
pathogenic microbiological parameters reflect adequately
the hygiene of production, storage, packaging and other
factors that are crucial for the prevention of infectious
diseases transmitted when using particular product as
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OKOIMHA CPE[1A N 3[1PABE

(dexnro3Hu 3a00sIBaHusl, TPEIABaHU IPU U3IOJI3BAHETO Ha
JlaieHus NpOonYyKT XpaHa, KO3MeTHKa, BoJa uiu yraiika. [lo-
pajau TOBa M Hay4HHTE NMPoOIeMaTHKH, pa3paboTeHH OT Hac,
MMaT sICHA TTPaKTHYeCcKa HACOYEHOCT.

B HacTosgIIaTa ny6n1/11<au1/191 Ca pasriicjaHu HAKOW Hay4H IIPO-
Y4BaHUA B o0acTTa Ha MI/IKpO6I/IOHOFI/IHTa Ha OKOJIHATa cpeaa
1 XpaHUTE, C LICJI OLICHKA Ha PHUCKa 34 YOBCIIKOTO 3/IpaBe.

MATEPWAIIU U METOOU

WznuTBanuTe poOu ca OT Oy THIIMPAHH BOJH, PA3JIMYHU IPY-
1 XPaHU U XPAHUTEJIHU NPOAYKTH, yTAUKU OT IPEUYUCTBA-
TEJIHYU CTAHIUU Ha OTNAJAbYHU BOJH.

HpI/I MMpoy4YBaHUATA Ca U3IOJ3BAHU CBbBPCMCHHU CTaHAAPTH-
3UpPAaHU METOAU U Ca aHAJIM3UPAaHU NMOKA3aTCIIM, 3aJICTHAJIU B
HallMOHaJIHU U eBpOHCﬁCKH HOPMATHUBHU JOKYMCHTH.

Hay4yHu npoy4yeaHusi, UHmepecHU ciy4au om
npakmukama u pa3pabomeHu Memoodu C 8aXKHO
npakmu4ecko 3Ha4eHue — OCHO8HU MOMeHmu u
u3eedeHu u3zeodu

BUOJIOrMYHU KOHTAMUHAHTY MPY
XWUIMEHHATA OLEHKA HA BY TUITUPAHM
BOAMN

[opanm MacoBOTO M3MOJI3BaHE Ha Oy THIMPAaHN BOJIHU OT Ha-
cesiennero, npe3 2014r. mpukItoYn MamabHo MpoydYBaHe Ha
OyTHIMpaHUTE BOIHU, MPOU3BENCHN B bbirapus, B mepuona
2000-2014r. [1]. HenTa e ycTaHOBSIBAaHE HAa KAUECTBOTO HA TE3U
BOJIA ¥ BH3MOKHHUTE OMOJIOTUYHU KOHTAMUHAHTH, CBBP3aHH
C XUTHCHATA Ha MPOLECUTE pH OyTHIIHPAHETO. 3a TIOCTUTa-
HE Ha Ta3HW IeJ ca aHAIM3UPAHU BH3MOXHO HAW-TOISIM Opoi
pa3IMYHU THPTOBCKH MapKu OyTHIIMpPaHU BOIU — MUHEpAI-
HHU, U3BOPHU, TPANIE3HHU, [TApaJIEIHO C BOJIU OT CAMUTE HAXO-
numa. Manuranu ca 3482 npodu, oT KOUTO:

e 582 mpobu ot 30 HaxXoAWMIIA M COHAAXXH HA MUHEPAIIHH,
W3BOPHU U TPANe3HH BOJIH;

e 2500 mpoOu OyTHIMpaHM MHHEPAJIHHU, U3BOPHHU M Tpa-
MEe3HHU BOJU POJHO MPOU3BOJACTBO OT 36 THPrOBCKU
MapKHu;

e obOcmenBanm ca 25 mucnieHchpa — 21 ¢ MUHEepalTHA BoAa U

4c H3BOpHA BOJA,

e 80 mpobu ot onmakoBku Ha OyTunupanu Boau: 73 PET Oy-
THJIKY U TAJIOHH U 7 TIPOOU Karavku;

e 295 npoOu OT onpeaesIeHn KPUTHYHU TOUYKH Ha Oy THIIU-
palus mpomec ¥ OT MecTara 3a ChbXpaHeHHE Ha Bojara
(mctepHuTE) Ipenn Oy THIIMpPaHE;

* 125 mpoOu Boxm — OyTHJIMpAHU M OT HAXOJAWIIA, Ca U3-
CIIeBAaHH 32 MUKPOBOIOPACIIH.

Bewuku npobu OyTuiiMpaHu BOJU ca aHAJIM3WPAaHHU B CPOKa
MM Ha TOJIHOCT, KaTO TIOBEUETO OT TAX ca B 12-4yacoBus nepu-

4 HEN L} | EEn

ENVIRONMENT AND HEALTH

food, cosmetics, water or sewage sludge. For this reason
scientific problems developed by us have a clear practical
importance.

This  publication deals with some scientific
examination in microbiology of the environment and
foods in order to assess the risk for human health.

MATERIALS AND METHODS

The test samples are collected from bottled water, various
food groups and food products, sewage sludge of waste
waters.

In the studies standardized contemporary methods are
used and by using them parameters laid down in national
and European regulations are analyzed.

Scientific studies, interesting application
case histories and developed methods
with an important practical significance -
highlights and conclusions

BIOLOGICAL CONTAMINANTS IN
HYGIENIC ASSESSMENT OF BOTTLED
WATER

Due to the widespread use of bottled water from the
population in 2014 a major study of bottled water produced
in Bulgaria in the period 2000-2014 has been completed
[1]. The aim is to establish the quality of these waters and
the possible biological contaminants, connected with the
hygiene of the bottling process. To achieve this goal the
largest possible number of different brands of Bulgarian
bottled water - mineral, spring, table, has been analyzed
parallel with the water from the very fields. 3482 samples
have been tested of which:

e 582 samples from 30 fields and boreholes of mineral,
spring and table waters;

* 2,500 samples of bottled mineral, spring and table
waters from 36 Bulgarian brands

* explored dispensers are 25 - 21 with mineral water
and 4 with spring water

e 80 samples from containers of bottled water: 73 PET
bottles and gallons and 7 samples caps

e 295 samples of certain critical points of the bottling
process and the places for storing of water (tanks)
before bottling

e 125 samples of water - bottled and from fields, have
been tested for microalgae

All samples bottled water have been analyzed in their
lifetimes, and most of them are in 12-hour period from
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OKOJTHA CPE[1A N 3[1PABE

ol oT OyTHIIMpaHeTO Ha BojaTa. B m3cnenBanero ca oOxBa-
HATU BCUYKHU OOEMH, B KOUTO CE OyTHIIMPAT MUHEPATHHUTE
Bogu —0,3301,0,51, 1,51,31,51,61,81, 101,201, a cwuio
BOJIM OT pa3JIMYHU ONAKOBKH — CThkJeHU U PET.

B pe3ynmam Ha npoeedeHOMO rnpoy4yeaHe ca
u3eedeHu crieGHUMe u3eolu :

L.

KavecTBOTO Ha MUHEPAJTHUTE, U3BOPHHU U TPANIE3HH BOIH
B HaxoqumaTa Ha bbirapus, mpu crna3BaHe Ha CaHU-
TapHO-OXPAHUTEIIHUTE 30HU OKOJIO TSX W PEXKHMa U yC-
JIOBUSITA HAa JOOMBaHEe Ha BOJMTE, B TOJSIM HMPOIEHT (OT
94% no 96%) orroBaps Ha u3nckBaHusATa Ha Hapendarta
3a OyTHJIMPAaHNTE BOJU. YCTAaHOBEHUTE WHIIM/ICHTHH 3a-
MBPCABaHUS ca BCICACTBHE HA IPOCMYKBaHE Ha BOJIH OT
MOBBPXHOCTTA.

B npoueca Ha OyTHIMpPaHeTO HA MUHePAJHUTe, H3BOP-
HHTE H TPane3HUTE BOAM Ce YCTAHOBABAT OTKJIOHEHHSI
OT peryIaMeHTHPaHHMTEe W3HCKBaHHUs. Te ce OTHacIT
Haif-Beue 32 MHUHEPAJHUTE M W3BOPHUTE BOJH, KaTo OC-
HOBHAT KOHTAMHMHAHT e P.aeruginosa. IlpucbcTBueTo
Ha P.aeruginosa B OyTUIUPaHUTE BOAHM € HEIOMYCTHMO
U yKa3Ba 3a KOHTAMHUHAIHS 10 BpeMe Ha Oy THIUPAHETO
mopaau HecnazBane npuHnunute Ha GMP. M3omupanero
MYy HE IpeACTaBIIgBa 3APAaBCH PHCK 3a IIpeodiagaBamara
9acT OT HACEJCHHETO, HO TO3M YCJIOBHO-TIATOTCHEH MH-
KpoO e mpoOiieMeH 3a Xopa ¢ KOMIIPOMETHpaHa UMYHHA
cucrema. Crniopen uyxxam u3cienoBatenu P.aeruginosa
B 6yTI/IJ'II/IpaHI/I BOJIM € PHMCKOB M 3a MallMCHTHU B MHTCH-
3UBHU W HEOHATalHW oTAeneHus [2, 3, 4]. Bucokure
KOJHYecTBa HAa XeTepoTpodHaTa MHKpodaopa (Mu-
KPOOHHU 4YHCJIa) ca cJIeBalUTe 10 YeCTOTa Ha H30JIU-
paHe HaXOAKHU. BucokuTe KoiuuecTBa Ha aepoOHUTE U
(dakynITaTHBHO-aHACPOOHHUTE OaKTEpPHH IOJCKA3BAT 3a
HeloCcTaThyHa e(PeKTUBHOCT Ha e3WH(EKIMATA Ha TEX-
HOJIOTHYHOTO 00Opy/ABaHE W 3a BH3MOXKHA KOHTAMHHA-
U 110 BpeMe Ha OyTmiaupaHeTo. TpeTu mo decToTa Ha
n3onupane ca Konupopmurte. B enmuHWUHN crmydam ce
uzoaupar. E.coli, eHTepOKOKH U CyIPUTpenymupaiin
AHACPOOHM KJIOCTPUAMH. Te3u MHKPOOPTraHU3MH yKa3-
BaT 3a (pekamHO 3aMbpCsiBaHEe W ONpEACNAT OyTHIIHpa-
HUTE BOAM, OT KOUTO Ca M30JMPAHM, KATO HOCEIIH I0-
TEHIMaJIHA OITACHOCT OT NMAaTOr€HHU YPEeBHU OaKTepHu.
CiyuyanTe Morar Ja npeAcTaBiIsiBaT PUCK C pa3InyHa Te-
JKECT 3a 3/paBeTO Ha MOTPEOUTETUTE

UYecraTa Haxo/aKa Ha mamose P.aeruginosa B OyTuiaupa-
HU BOAM, OT €IHA CTpaHa, U OT Jpyra, pe3UCTCHTHOCTTA
Ha TaKMBa I1aMOBE KbM aHTHOMOTHIM M CyJI(oHaAMUIH,
HOCTaBsA C 0COOCHA CEPUO3HOCT BBIIPOCA 33 OHACHOCTTA
3a KOHCYMaTOpPH C HapyllleHa UMyHHa 3alllUTa 1 Bb3pacT-
HU XO0pa, Mopajiv Bb3MOXHOCT OT IIPOBOKHpaHe Ha 3a00-
JSIBaHUsS, KOMUTO TPyIHO OMXa ce IoAJaiy Ha JICUCHHE.
3aroBa e ompejeseHa pe3McTeHTHOCTTAa Ha 10 mama
P.aeruginosa, n30J1UpaHu KAKTO OT Oy TUIIMPAHU BOAH,
TaKa M OT JPYTHM BOJAHU 00EKTH OT OKOJIHATa cpeja,
KbM 13 anTUMHUKPOOHH cpecTBa. JJokasza ce, 4e H301u-
paHHTE OT Oy THIIMPAHU HATYPAJIHN MUHEPATHH BOJU 1A~
MoBe P.aeruginosa ca gyBctBuTenHu kpM Ceftazidime,
Amikacin, Ciprofloxacin u Cefepime u eauH or TsX e
pesucreHTeH kbM Meropenem u Piperacillin.
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the bottling of the water. The study covered all volumes,
in which are bottled water - 0,3301,0,51, 1,51,31,51, 6
1,81, 10 1, 20 1, and also waters of different packs - glass
and PET.

As a result of this study the following
conclusions can be drawn:

1. The quality of the mineral, spring and table water
in fields and boreholes of Bulgaria, observing the
sanitary protection zones around them and the terms
and conditions of extraction of water, in a large
percentage (94% to 96%) meets the requirements of
the Regulation on bottled water. Accidental pollution
established is due to permeation of water from the
surface.

2. Inthe process of bottling of mineral, spring and ta-
ble waters deviations from the regulatory require-
ments are established. . They are mainly related to
mineral and spring waters, where the main contam-
inant is P.aeruginosa. The presence of P.aerugino-
sa in bottled waters is unacceptable and indicates a
contamination during the bottling due to non-com-
pliance with the principles of GMP. Its isolation does
not pose a health risk for the majority of the popula-
tion, but this microbe is a problem for people with
compromised immune systems. According to foreign
researchers P.aeruginosa in bottled water is a risk for
patients in intensive care units and neonatal wards [2,
3, 4]. High levels of heterotrophic microflora (total
plate counts) are the next in frequency of isolation
findings. High amounts of the aerobic and faculta-
tive anaerobic bacteria suggest insufficient disinfec-
tion efficiency of the technological equipment and
for possible contamination during bottling. Third by
frequency of isolation are coliforms. E.coli, entero-
cocci and anaerobic sulphide-reducing clostridia be-
ing isolated in sporadic cases. These microorganisms
indicate for fecal contamination and determine the
bottled water, where they are isolated, as potentially
risk about presence of pathogenic intestinal bacteria.
The cases can pose risks of varying severity for the
consumer health.

3. Common findings of P.aeruginosa strains in
bottled waters, on the one hand, and the resistance
of such strains to antibiotics and sulfonamides on
the other, address with special seriousness on the
issue of the danger to consumers with compromised
immune systems and the elderly because of the
possibility of provoking diseases that would be
difficult to succumb to treatment. Therefore it was
determined resistance of 10 P.aeruginosa strains
that are isolated from bottled water and other
environmental water objects to 13 antimicrobials.
It was shown that P.aeruginosa strains isolated
from bottled natural mineral waters are sensitive to
Ceftazidime, Amikacin, Ciprofloxacin and Cefepime
and one of them is resistant to Meropenem and
Piperacillin.
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4. MuHepaJ HHUTE BOJU MMPUTESIKABAT COOCTBCHA (ABTOXTOH-
Ha) MUKpo(dJIopa, KOSATO ydyacTBa BbB (DOPMHPAHETO Ha
TEXHUTE XapaKTEPUCTHKH U cBoiicTBa. Cies Oy Tninpane
Ha BOJIaTa, Ta3u MUKpOQJIopa 3aroyBa HHTEH3UBHO J1a ce
HAMHOXaBa, KaTO KOJUYECTBATa, JI0 KOUTO TS JOCTHUTA,
ca B TsACHA 3aBHCHMOCT OT CHCTaBa, KOHICHTPAIUATA
Ha HAJIMYHHUTE XPAaHUTEIHH BEIIECTBA BBB BOAATA U OT
MaTepuaia, OT KOHTO ca m3paboTeHu OyTunkure. B xoma
Ha HAIIETO TPOYYBaHE CE€ YCTAHOBH, Y€ MO-WHTEH3UBHO
HaMHOKaBaHe Ha XeTepoTpodHaTa MUKPOhIOpa HACTHII-
Ba BBB Bofa, Oytunupana B PET omakoBKH, OTKOJIKOTO
BBB BO/Ia B CTHKJICHU Oy THUJIKH.

5. YcTaHOBH ce, Y€ HIMPOKO M3IMOI3BAHUTE B OUTA JIUCIICH-
ChpH MOTar Ja ObJaT U3TOYHHUIM HA BTOPHYHO 3aMBbp-
csiBaHe Ha BojaTta. Bomara oT JHcHeHCHPHUTE, MOPaau
Mo-roJjieMusi 00eM Ha TaJOHHUTEe W MO-IbJTHA M Mpe-
CTOii B THAX, MO)KE [Ja NPeICTABJSABA MOTEHIHAJHA
ONACHOCT 3a 3IpaBeTO0 Ha KOHcymaTopuTe. /lokasa ce,
4Ye MHKPOOPraHU3MHUTE, IPUCHCTBAIIM B TaJlOHA C BOJA,
ce KOHIEHTPUPAT BBPXY (GHUITPUTE HA JUCIICHCHPUTE,
OTKBJICTO BIIOCJICICTBHUE MOMAIAT KATO BTOPHYHO 3aMbp-
CsIBaHE BBB BOJ[aTa 3a KOHCYMHUpaHe.

6. Hapen c MuKpoopraHm3MuTe B OyTHJIMpPAHUTE BOIU
MOCTHIIBAT M APYT'M MUKPOCKOITWYHHU KJICTKU — TE3W Ha
MHUKpOBOpopaciuTe. Jloka3aTeiacTBo 3a TOBa ca YECTUTE
Cllyyad Ha TO3¢JICHsIBaHe, MOKa(eHsIBaHE MM MOMBTHSI-
BaHe Ha Oy TUIIMPaHUTE BOAM. YCTaHOBEHUTE 34 BUIA MU-
KPOBOJIOPACIH - 3€JIeHU, CHHbO-3€JICHU U KPEMBUHH, Ca
co0cTBeHa (y1opa HA BOAOM3TOUHHUIUTE. Te ce HaMHO-
JKaBaT TPU HEMPABUIHO ChXPAHECHUC HA OYTHIIMPAHHUTE
BOJIM M HE Ca OIACHHU 3a MOTPEOUTEIUTE, HO IPEBPBIIAT
MPOAYKIIUATA B HETOHA 32 KOHCYMHpAHE.

EKCIEPUMEHTAJIHU MOAEJIN 1PU
EKCINO3NLUUNATA U XAPAKTEPUCTUKATA HA
MUKPOBUNOJIOIrNYHNS PUCK B XPAHUTE

I/I3B"prH€HI/IT€ MI/IKp06I/IOJ'IOFI/I‘IHI/I npoy4uBaHUsA 00xBa-
mar pa3H006pa3HI/1 rpyn XpaHu C pa3jindHa CTCIICH Ha
PHUCK - MalOHE3eHU caJilaTu, 3aKBaCCHU MJICKA, T'OTOBU KC-
TBbPUHTOBU SACTUA. ToBa ca CKCIICPUMCHTAJIHU IMOCTAHOBKH,
pa3pa60TBaHH 3a pClIaBaHC HAa KOHKPETHU HpO6J’[eMI/I Ha
OpOn3BOACTBOTO, KOHTPOJIAa U HOPMUPAHETO HA XpAHUTC.

*  ExkcnepuMeHTaJseH MojieJ1 Ha (paKTOPUTE HA pa3npoc-
TpaHeHUe U Pa3BHTHEe HA MATOTeHHU M YCJOBHO-IIA-
TOreHHH MHKPOOPraHU3MH B KYJHWHAPHHU cajaTH ¢
TEOPETHYHO BHCOKA CTelleH Ha MHKPOOHOJIOrHYeH
pucK.

AHaJ'II/ISI/IpaHI/I Cca meCT Buga KOM6I/IHI/IpaHI/I MalOHE3HH ca-

EEINT3 EERNTY ERINT3

JaTy - “c IIyHKa”, “pycka’, “3eJleHIyKoBa”, “‘ChC 3€JIe U MOp-
KOBH”, “c Opokonm” U “MEKCHKAHCKA”, pa3IlpelesicHN B IBE
CEepHH : IIbpBaTa CEpHsl CaaTH ca IMPOU3BEICHH 110 KIacHude-
CKU pEIEeNnTypH, a BTOpaTa Cepus ca caylaTH ¢ IIPeIBApUTEIN-
HO MapHHOBAHE Ha BIaraHUTE CYpOBHHHU — MECHH U 3€JICH-
qyKoBH. V1 B 1BETE cepuu cajatu ca J0OaBeHN KOHCEPBAHTH

B 103U, CLO6paBeHI/I ¢ M3UCKBaHUATa Ha M3.
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4. The mineral waters have their own (autochthonous)
microflora, which is involved in the formation of
their characteristics and properties. After bottling of
the water this microflora begins intensively be grown
to large numbers and the levels to which it reaches are
closely dependent on the composition, concentration
of available nutrients in the water and on the material
from which the bottles are made. In the course of our
study it is found that a more intensive multiplication
of heterotrophic microflora occurs in water bottled in
PET bottles than in water in glass bottles.

5. It was found that widely used in household dispensers
can be sources of secondary pollution of the water.
Water dispensers, due to the large volume of
gallons and its longer stays there, may constitute a
potential health hazard to consumers. It was proven
that the microorganisms, present in the gallons with
water, are concentrated on the filters of dispensers,
from which subsequently fall as secondary pollution
in the water for consumption.

6. Together with the microorganisms in bottled waters
enter other microscopic cells, too, those of microalgae.
Proof of this are frequent cases of greening, browning
or clouding of bottled waters. There have been
identified 34 species of algae - green, blue-green
and diatoms that are own flora of sources. They
multiply at the improper storage of bottled waters and
are not dangerous for consumers, but may turn the
production in unfit one for consumption.

EXPERIMENTAL MODELS FOR

THE EXPOSURE AND THE
CHARACTERIZATION OF THE
MICROBIOLOGICAL RISKS IN FOOD

The performed microbiological studies have covered
various food groups with varying degrees of risk -
mayonnaise salads, curdled milk, ready-catering dishes.
These experimental performances are developed to
solve specific problems of the production, control and
regulation of foodstuffs.

e An experimental model of the factors of
distribution and growth of pathogenic and
conditionally pathogenic microorganisms in
culinary salads with theoretically high degree of
microbiological risk.

Six types of combined mayonnaise salads were analyzed
- ,Ham", ,,Russian®, ,,vegetable®, ,,cabbage and carrots®,
,,.broccoli““ and ,,Mexican®, divided into two series: - the
first series of salads are manufactured by classic recipes
and the second series are salads with pre-marinating of
input raw materials - meat and vegetable. Both series of
salads have preservatives added at doses consistent with
the requirements of the Ministry of Health (MoH).
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OcHOBHHUTE HM3BO/JIM Ca:

1. B anmanm3upanuTe mpoOM HE ce M30IMpaAT MATOTCHHH
CaJIMOHENTHU OaKTepHH 1 copooOpa3yBaIld MHKPOOPTa-
Hu3mu oT poposete Bacillus u Clostridium. Staphylococcus
aureus ce U30JIMpPaT B IBE OT caJlaTUTE OT BTOpATa Cepus B
tuThp 0,1g, KaTo B mpoIeca Ha ChbXpaHCHHUE TeHACHIINATA
€ penyKI¥s Ha KOJTHYECTBOTO UM, T.. T€ HE C€ Pa3MHO-
KaBar.

2. Mukpodropata Ha MaiOHE3CHHWTE cCallaTH € CMEeCeHa.
[IpencraBena e ot Enterobacteriaseae, MICUHO-KUCETH
CTPENTOKOKH, TPOKIH, MAJKN KOJMYECTBA JIAKTOOAIIHIIH,
EHTEPOKOKH ¥ HEMIaTOreHHM KOKHU. Tazn Mukpodiaopa nma
HCUXPOTPOo(eH XapakTep U UMa MHIUKATOPHO 3HAYCHHE.
HauanHara cTerneH Ha KOHTAaMHHALIKS Ha CaJlaTUTE C TE3U
OakTepuu € HUCKA 10 ymepena - 10! - 10* cfu/g.

3. B mbpBata cepus canatu B mepuona 5 - 36 neH OposT Ha
ncuxpoTpoHUTE OAKTEPUH MOKA3BA YMEPEHA TCHACHIIHS
KBM pa3MHOKaBaHe.

4. BbB BTOpaTa cepus caiaTH TEHACHIMITa € o0paTHa —
MO-PaBHOMEPHO WJIM [O-PSA3KO HamalsBaHe Opost Ha
ncuxporpodure.

5. IlpenBapuTesHOTO MAapUHOBAHE HA CYPOBUHHMUTE CMECU
3a MalfOHE3HU CaJlaTH BOJH /IO CBILECTBEHA PENyKIUs HA
KOJIMYCCTBOTO HAa MUKPOOPraHU3MHUTE B TAX U CE€ MPEIIO-
ppUBa KaTo pELeNTypeH IIOAXO0M, CUJIHO CHUIKAaBalll pU-
CKOBETE OT MHUKPOOHOJIOTHUYCH XapaKkTep 3a 0€30IacHOCT-
Ta ¥ Ka4eCTBOTO Ha MPOAYKTHUTE.

6. Haii-BaskxHO 3Ha4YeHNUE 32 KAYECTBOTO U pa3BayiaTa Ha TO3U
BUJ XpaHU UMAT IPOXKANTE, KOUTO Hapen ¢ IPOMEHHUTE B
eMYJICHOHHATa CTa0MIIHOCT Ha MallOHE3eHHUTE calaTH, ca
JuMuTHpan] GakTop MpU ONpPEAe/siHe Ha TEXHUS CPOK Ha
T'OAHOCT. B II'bpBaTa CEpHsa HadaJHaTa CTCIICH Ha KOHTa-
MuHanus ¢ apokau e 10°— 10%cfu/g, ¢ Tpaiina TenaeHus
3a yBennuaBaHe Ha Opos uM 10 33-36 nen. BB BTOpara
cepust B JIBC OT MAPTHIUTE HE CC OTKPHUBAT JAPOXK/IH, a B
ocTaHauTe OpOST UM € penyupaH [5, 6, 7, 8, 9].

* ExcnepuMeHTasleH MojeJ 3a J0Ka3BaHe POJISITA Ha
APOKIMTE 32 Ka4yeCTBOTO M TPAWHOCTTAa Ha HAKOHU
XpaHH.

[IpoyueHna e ponsiTa ¥ MACTOTO Ha APOXKJIUTE B JIBE FPYNH
XpaHU — 18 mapTuayu Ha MJIEYHH NPORYKTH U 173 mpobu pas-
JIUYHU ACOPTHUMEHTH KETHPUHIOBa NpoayKuus. B Tax mpu-
CBHCTBHETO M METaOOJIU3MBT Ha JPOXKJIUTE Ca pelaBally 3a
KauecTBOTO M TPAalHOCTTa Ha KpalHaTa MPOIyKIIHS.

[Tpn MiekaTa, MpOyYBAaHETO BKIIIOYBA H3CIIEIBAHE CHIBP-
’KaHUETO Ha JAPOKIU B Pa3IMYHH 3aKBACEHH MJIEYHH IIPO-
IOYKTH, TIPOU3BEJCHHU IIPH MHOTO J100pa XMTHeHa Ha TeXHO-
JOTUYHHUSA IPOLEC U CHXPAHSIBAHH B XJIAMJIHHU yCIIOBUS IIPH
+4°C u +10°C , 1o 4 cegMHUIM OT MPOU3BOACTBOTO. MHOTO
BOXHO B ClIydas € YCIOPEIHOTO HaOIIOJCHUE Ha MIIEYHO-
KHCEIHUs MPOLeC — ChABPKAHHETO Ha MUKPOOPraHH3MUTE
Ha 3aKBackara — JaKTOOAIMJIM | JIAKTOKOKHU (Lactobacillus
delbrueckii, spp.bulgaricus & Streptococcus thermophilus),
KaKTO M KHCEIMHHOCTTA - aKTUBHA U TUTpyeMa. poxiu ce
n3onupat cien 20-us AeH Ha ChXpaHEHHE MPH TeMIIepaTypa

ENVIRONMENT AND HEALTH

The main conclusions are:

1. In the analyzed samples pathogenic salmonella bacte-
ria and spore-forming microorganisms from the gen-
era Bacillus and Clostridium were not isolated. Staph-
ylococcus aureus was isolated in two salads from the
second series in titer 0,1g, as in the process of storage
a trend is the reduction of their amounts, i.e. they do
not reproduce.

2. The microflora of the mayonnaise salad is mixed. It is
submitted by Enterobacteriaseae, lactic streptococci,
yeasts, small amounts of lactobacilli, enterococci and
non-pathogenic cocci. This microflora has psychro-
trophic character and has also important indicator
meaning. The initial degree of contamination of the
salads with these bacteria is low to moderate - 10! -
10* cfu/g.

3. In the first series of salads the number of psychro-
trophic bacteria shows a moderate tendency to procre-
ate in the period 5-36 day

4. In the second series of salads the trend is reversed -
more evenly or sharply reduce the number of psychro-
trophic.

5. The pre-marinating of the raw material mixture of
mayonnaise salads leads to a substantial reduction in
the amount of microorganisms in them and is recom-
mended as a recipe that significantly approaches to
lowering the risk of microbiological character on the
safety and quality of products.

6. The most important for the quality and the corruption
of this type of foods are yeast that along with changes
in the emulsion stability of mayonnaise salads are a
limiting factor in determining their shelf life. In the
first series the initial level of contamination with yeast
is 10° — 10*cfu/g, with a steady trend to increase their
number to 33-36 days. In the second series yeast are
not detected in two batches and in the rest ones the
yeast number is reduced [5, 6, 7, 8, 9].

* An experimental model for proving the role of
yeast for the quality and durability of certain
foods.

The role and place of yeast have been explored in two food
groups - 18 batches of dairy products and 173 samples
from various assortments of catering production. In
these two groups presence and metabolism of the yeast
are essential for the quality and durability of the end
product.

For the milk the study includes research content of yeast
in different curdled milk products produced under very
good hygiene of the technological process and stored in
the refrigerator at + 4° C to + 10° C up to four weeks
of production. Here the parallel monitoring of the
lactic acid process is very important - the content of
microorganisms of the starter culture - lactobacilli and
lactococci (Lactobacillus delbrueckii, spp.bulgaricus
& Streptococcus thermophilus), and acidity - active and
titratable. Yeasts are isolated after 20 days of storage
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+100°C, xoraro KOJMYECTBOTO Ha JIAKTOOALMIHUTE IPEThP-
IsBa peAyKIus, HamajidBa CbOTBCTHO AaHTArOHUCTUYHOTO
UM BB3JICHCTBHE U C€ OTKPHBA BB3MOXHOCT 3a Pa3BUTHE Ha
HeXeJaHaTa MHUKpodIopa — B ciiydas — Ha aApoxaute. W3-
BBPIIEH € U eKCIICPUMEHT ChC 3apa3siBaHe Ha apOMATH3UPAHO
kuceno Misiko ¢ mam Oidium lactis, n30aupaH OT OBITapCcKo
KHCeNo MIIsIKo. BHecenusT mam B konruectBa 107 — 103cfu/g,
ce HaMHOXKaBa M JIOCTHUTA CTAllMOHApHA (a3a ¢ BCHYKHU MPO-
U3TH4YaIuy OT TOBaA HeGHaFOle/IHTHI/I IIOCJICACTBUSA, HC3aBU-
CHMO OT MPUCHCTBUETO M METabOIN3Ma Ha MIICYHOKHUCEITHTE
6aKTepl/ll/I Ha 3aKBacCKaTa U OT XJIAJJUJIHUTE YCJIOBUSA Ha CbhbX-
panenue. [Iporiecute Ha pa3Baia ce YCKOPSIBAT OIIe Ha 3-Hsl
JIeH OT ChbXPaHEHUETO Ha MJIeKaTa B XJaJUJIHU ycloBHs [0,
7,10, 11].

[Ipn keTppuHTOBaTAa NMPOAYKIMS — MHOI'OKOMIIOHEHTHH sIC-
THS 32 JUPEKTHA KOHCYMAIus, JPOXKAM Ca M30JMPAHU OT
BCHUYKHM aHaim3upaHu npobu. Te, 3aeqHO ¢ Me30(pHIHUTE
aepoOHM MHMKPOOPTraHU3MH, CBHCTAaBAT OCHOBHATa 4acT OT
oOmara MuKpoduiopa Ha u3nenuaTa. JpoxanTe npeau3BuK-
BaT HecrleNUPpUIHU (pepMEHTAIIMOHHH IIPOLIECH U ca €THU OT
Hall-aKTHBHUTE NMPUYMHUTENN Ha pa3Baja Ha MHOTOKOMIIO-
HEHTHHUTE TOTOBH sicTHs. ToBa O3HayaBa, 4e M IIpH Hal-Mall-
KO HapylIEHHE Ha CPOKOBETE M Ha YCIIOBUATA, IPU KOUTO CE
CBHXPAHSBAT SICTHSTA, MOXKE /1a CE pealn3upa JIO'bIIHUTEIIHO
pa3MHOKaBaHe, HOCEIIO0 CBOMTE MOCIIEACTBHUS 32 KAYeCTBOTO
[6,9, 11, 12].

HN3eodu:

1. JApoxanTe ca He cCaMO HHAMKATOPH 32 BTOPHYHO KOHTAMH-
HUpaHE Ha 3aKBACCHUTE MJIEKa MOPaJH HAPYIICHHUS HA XHU-
THeHaTa, HO ¥ MHOTO aKTHBEH MHUKPOOCH NMPUYMHHUTEN HA
IIPOMEHNTE B OPraHOJIENTHKATa U KaueCTBOTO UM. B muteu-
HOKHUCEIHUTE MPOLYKTH OT THUIIA HAa 3aKBACEHUTE MJIEKA Te€
ca BOJCHIUAT TUMHUTHPAIL (aKTOp 32 CPOKOBETE Ha Tpaii-
HOCT - CJIMMHUHUPAHETO HAa BTOPUYHOTO KOHTAMHUHHUPAHC
Ha 3aKBACEHUTE MJIEKA C JIPOKIAM BOOH JIO0 3HAYMTEIHO
yABI)KaBaHE CPOKOBETE HA TPAITHOCT Ha KMCENOTO MIISKO.

2. JIMpeKTEeH eNUIEMUOJIOTHYEH PUCK OT JIPOKIUTE B TOTO-
BaTa KEThPUHT-TIPOLYKIIHS 32 KOHCyMaTopa Hsima. Bepe-
KM TOBA T€ Ca HAJIeXK ACH MHINKATOP 34 PUCKA OT BTOPUYHO
KOHTaMHMHHpPAHE U C APYTH MUKpooprann3mu. Karo unan-
KaTop 3a BTOPUYHO KOHTAMUHUPAHE, IPOKAUTE ITOKa3BaT
KPUTHYHUTE TOYKH B IIPOU3BOACTBOTO. TaxHOTO KONMHUE-
cTBO HH(OPMHUPA 32 KOCBEHUS PUCK 33 KaUE€CTBOTO U Oe30-
MACHOCTTA Ha rOTOBaTa MPOAYKITHS.

OLIEHKA HA PUCKA OT INATOrEHHUA
MUKPOOPIrAHU3MWU B BBJITAPCKU XPAHU

W3Bbpiienu ca roiasiM 6poil MUKPOOHOIOTMYHN U3MUTBAHUS
Ha pa3HOOOpasHM I'pylH XpaHu — odmio 2237 mpobu, noBe-
JIM J1a HaTPYIIBAHETO Ha 3HAYMTENEeH (PaKTHYECKH MaTepHall.
OO0paboTkara 1 aHaIM3UTE, U3BBPIICHN BBPXY HEro, UMaT 3a
1en aa WHGOPMHPAT M MPEUIOKAT KOHKPETHH PEIICHUs 3a
nosoOpsiBaHe Ha €TANKTE OT TPOU3BOJCTBO 10 KpaifHaTa KOH-
CyManus oT IoTpeduTes.
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at +100°C when the amount of lactobacilli undergoes
reduction, decreased antagonistic impact and opens the
possibility for development of unwanted microflora -
in this case - the yeast. An experiment was performed
by contamination of an aromatised yoghurt with strain
Oidium lactis, isolated from Bulgarian yoghurt. The
imported strain in quantities of 10> — 10°cfu/g was grown
to large numbers and reaches stationary phase with all
the resulting adverse effects, regardless of the presence
and the metabolism of lactic acid bacteria of the starter
culture and refrigerated storage conditions. The processes
of deterioration accelerated as early as to the 3rd day of
storage of the milk in the refrigerator [6, 7, 10, 11].

For the catering products - multicomponent meals
for direct consumption, yeasts are isolated from all
analyzed samples. The yeasts with the mesophilic
aerobic microorganisms constitute the main part of
total microflora of these products. The yeast cause
non-specific fermentation processes and are one of the
most active agents of decay of the multicomponent
ready meals. This means that at least violation of
the terms and conditions under which the meals are
kept, further multiplication can be realized, bearing
its consequences for the quality [6, 9, 11, 12].

Conclusions:

1. The yeast are not only indicators of secondary
contamination of curdled milk due to violations of
hygiene, but also a very active microbial causative
agent of changes in their taste and quality. In the lactic
acid products such as curdled milk, they are the leading
limiting factor in the terms of durability - elimination
of the secondary contamination of the curdled milk
with yeast leads to a significant extension of the shelf
life of yogurt.

2. Thereisnot any direct epidemiological risk of the yeast
into the finished catering products for the consumer.
However, they are a reliable indicator of the risk of
secondary contamination with other microorganisms.
As an indicator of secondary contamination, the
yeasts show the critical points in the production.
Their quantity informed about the indirect risk for the
quality and safety of the finished products.

RISK ASSESSMENT OF PATHOGENS IN
THE BULGARIAN FOOD

A large number of microbiological tests were carried out
on various food groups - a total of 2237 samples, which
led to the accumulation of significant factual material.
The processing and analyses carried out with this
material are intended to inform and to propose specific
solutions to improve the stages of production to final
consumption by the user.
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[Tpoyuena e mukpodopaTa Ha pazjJM4YHHU TPYNU XpaHH -
MACThOPU3HUPAHO MPSICHO MIISKO, KHCEJIO0 MJISIKO M CHpEHa,
MPOAYKTHU OT JKUBOTHHCKH MPOU3XOA, FOTOBH SICTHS M Ke-
TBPUHT-IPOAYKIUS, KYyJIUHApHHU cajaTH, AETCKH CTEPHJIU-
3UpaHU XpaHU U CyXM JETCKM XpaHU Ha 3bPHEHA OCHOBA,
XPaHUTEIHYU JO0OABKH, CIaJKapCKU U 3aXapHU U3AENHUS, pac-
TUTEJIHU NMOANpPaBKH U aporu [13].

OCcHO8HU u3eodu:

1. B cypoBHHHUTE OT KMBOTHHCKH MPOU3XOJ] CC YCTAHOBSBA
HUCKA CTEICH Ha MPUCHCTBUE HA MATOTCHHY IPUIHHUTCIIN
HAa XpaHWUTEITHU 3abonsBanus — Salmonella spp., Listeria
monocytogenes u Staphylococcus aureus. Te ce oTKpuBaT
B HHCKHU KOJIMYECTBA B MAIBK OPOii POOH.

2. ToroBuTe 3a KOHCYMaIUsl OBATAPCKU XPAHU — OBJITAPCKO
KHCETI0 MIISIKO, TBBPAH H TOJYTBBPAH CHPEHA, TOTOBH
SCTHSI U KETHPUHT-TIPOAYKIMSI HE ChABPKAT MATOTCH-
HUTE MHUKpoopranusmu karo Salmonella spp w Listeria
monocytogene. ToBa ce TbJKU Ha e(PEKTUTE HA MACTHOPHU-
3alsITa, MIICYHOKUCEIIUTE MPOLIECH, KYJIMHAPHUTE U ITPO-
MUIUICHH TEXHOJIOTHH, KOUTO MMAT PelIaBallio 3HauYCHUE
3a ICKOHTAMUHHUPAHETO OT MMATOreHHU OaKTEPHH.

3. B manbk Opoit IpoOH OT KETHPUHT-IPOLYKIUS CE M30JIU-
pat Staphylococcus aureus, E.coli u Bacilus cereus.

4. Cyngpumpedyyupaugu kiocmpuouu He c€ H30TUPAT.

5. Baxna uHpopMaius 3a XUrueHata Ha Ta3u rpyra XpaHu
(keTbpHHTa) HOCH OOLIMAT OpOM Ha MUKPOOPTraHU3MMTE
mpu 300°C.

6. B pesynTar Ha MpPOBEICHHUTE M3CICABAHUS CE YCTAHOBH,
Ye TAaTOTEHHUAT 3a paHHAaTa KbpMadecka BB3PACT BHI
Enterobacter (Cronobacter) sakazakii, ce oTkpuBa B CyXu
3BPHEHU XpaHU — OpalrHa OT OBEC, eNjia, MIICHHUIA, OPH3.
Toszu ¢akT mokasBa, ye TON MpeJCTaBIsABA PUCK HE CaMo 3a
CYXHUTE JE€TCKU MJICKA, HO 1 3a ACTCKUTEC XpaHU HAa 3bpPHCHA
ocHoBa. [IponsBoguTenuTe ca 3aAbJIKECHU Ja U3BBPIIBAT
PETyJSIpHU MPOBEPKH Ha CBOATA MPONYKIHMS, CHIVIACHO
Pernamentu 2073 u 1441 ot eBponeiickoTo 3aKOHOAATEN-
CTBO. B cypoBUHUTE OT KUBOTHUHCKH MPOU3XOJ TOH HE ce
H30JIMpa, HE3aBUCHMO OT IPUHAJIEKHOCTTA CU KBbM CEM.
Enterobacteriaceae. Jlocera He ca W3SCHCHH ITHTHINATA,
IO KOUTO TO3H MHKPOOPTaHU3bM KOHTAMUHHUPA IETCKUATE
XpaHH.

IIpoBeneHo e MpoyYBaHe HA XapaKTEPUCTUKATA HA PUCKA
ot Listeria monocytogenes B 603a, Npou3BeeHa Mo KJja-
CHYECKH pelenTypu U B 0032, ChABPIKAIIA MOACTATUTE
[13]. 1 B nBara mpoayKTa ucmepuume MPEKUBSIBAT JTBITO
BpeMe clie]] Kpasi Ha CpOKOBeTe Ha TpaitHocT. HanmpaBeHOTO
u3cieBaHe OKa3Ba, ue 003aTa, ¢ BIIATaHU B HEsl CHHTETHY-
HHU TOACIAAUTEIIN W KOHCCPBAHTH, HE OrpaHHYaBa XHU3HC-
CHOCOOHOCTTA HA MATOTCHHUTE JUCTepuld 32 TTO-POIIbIIKHU-
TEJICH TIEPUOJl M € HOCHTEJ Ha MO-TOJISIM CHUICMHYCH PHUCK,
OTKOJIKOTO HaTypaJsiHaTa 003a, IPOMU3BEkKAaHa N0 KJIacHuecKa
peuentypa. OGsSCHEHUETO €, ue MPOU3BeIeHaTa 10 KJIacuye-
ckaTa peuenrta 003a ¢ BpeMETO yBEIUYaBa CBOSITA KUCEIINH-
HOCT B pE€3yJITaT Ha OPraHUYHUTEC KUCCIIMHU, TOJIYYECHU TTPpHU
pasrpa)cIaHeTo Ha 3axapuTe OT €H3UMHUTE Ha €CTECTBEHO
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The microflora of different food groups is explored
- pasteurized milk, yogurt and cheese, animal
products, ready meals and catering products,
culinary salads, children sterilized food and dry
baby food cereal-based food additives, pastry and
sweets , vegetable seasonings and drugs [13].

Main conclusions:

1. In the animal products a low presence of pathogens
of foodborne illness is established - Salmonella spp.,
Listeria monocytogenes and Staphylococcus aureus.
They are found in low amounts in a small number of
samples.

2. Ready-to-eat Bulgarian foods - Bulgarian yoghurt,
hard and semi-hard cheeses, ready meals and catering
products do not contain pathogenic microorganisms
such as Salmonella spp and Listeria monocytogene.
This is due to the effects of pasteurization, the
lactic acid processes, the culinary and industrial
technologies that are crucial to decontamination of
pathogenic bacteria.

3. In a small number of samples of catering products are
isolated Staphylococcus aureus, E.coli and Bacilus
cereus.

4. Sulphide-reducing clostridia are not isolated.

S. The total number of microorganisms at 300°C brings
important information on the hygiene of this food
group (catering).

6. As a result of studies it was found that species
pathogenic  for early infancy Enterobacter
(Cronobacter) sakazakii is found in dry cereals -
flour from oat buckwheat, wheat, rice. This fact
shows that it poses a risk not only for children’s
dry milk, but also for children‘s cereal based foods.
The manufacturers are obliged to carry out regular
checks on their production under Regulations
2073 and 1441 by European legislation. In the raw
materials of animal origin Enterobacter sakazakii
is not isolated, regardless of its belonging to the
family Enterobacteriaceae. The ways, in which this
microorganism contaminated baby food, have been
not clarified yet.

Study of the characteristics of Listeria monocytogenes
being a risk for boza produced by classic recipes and
for boza containing sweetener was conducted [13].
The Listeria survives long after the end of the terms of
durability in both products. The research proves that boza
containing synthetic sweeteners and preservatives is not
limited the viability of pathogenic Listeria for a longer
period and carries a larger epidemic risk than natural
boza produced by a classic recipe. The explanation is that
boza produced by the classic recipe increases its acidity
as aresult of organic acids generated in the breakdown of
sugars by enzymes of yeast naturally found in the boza
[14, 15, 16, 17]. This high acidity stops the multiplication
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ChABPXKALIUTE ce B 0o3ara apoxnau [14, 15, 16, 17]. Tasu
BHUCOKAa KHUCEJIIMHHOCT CIIUPa Pa3MHOKABAHETO HA JINCTCPHUU
U ChKpalllaBa ChIIECTBEHO TAXHATA MpexuBsemoct. [Ipu 60-
3ara, MPOU3BE/IeHa C U3KYCTBEH IO/ICIaINTEN U KOHCEPBAHT,
JIPOXKIUTE HE MOJydaBaT CyOCTpaT M HE CE XPaHSIT, KOETO
MpenoTBpaTsBa 00pa3yBaHe HA OPraHUYHHU KUCCINHU.

N3600:

Bo3zata, mpon3BeaeHa o ChbBpEMEHHATA PELENTYpPa ChC CHH-
TETUYHU NMOACTAAUTEIIN U KOHCEPBAHTHU HOCH IMO-T'OJIAM CIIN-
JEMHYCH PUCK, OTKOJIKOTO 003aTa, IPOU3BECHA 110 TPaaH-
ITUOHHUA HAYUH.

N3BbpiIeHO € eKcIepHMEHTAJIHO NMPOy4YBaHe HA Xapak-
TepUCTHKATa Ha pucka oT Salmonella spp. u S.aureus B
Maiione3a. Tpu napTuau MalloHe3a ca 3apa3eHu ¢ pa3JuyHU
KOJIMYECTBA MUKpoopranu3Mu Salmonella spp. n S.aureus.
B npobure, 3apa3zeHn ¢ HUCHK OpOi NMAaTOreHHU OAKTEPHH U
aHanu3upanu cien 10-aIHeBHO ChbXpaHEHHE TP CTaliHa TeM-
nepaTypa, BHECCHUTE I[aMOBE HE C€ OTKPUBAT JIOPH B Ted-
HU 000TaTUTEIHU CPEIy U IoJEMHU ITOCEBHU KolndyecTsa. B
npoOuTe, KOHTAMUHUPAHH ¢ BUCOKHU no3u - 10° u 10 cfu/g,
MaTOTeHH He ce oTKpuBaT Ha 48-us vac. [Ipu npobure, 3apa-
senu ¢ 10° cfu/g, Ha 24-us yac cTaQUIOKOKHU HE CE U30JIUPAT,
a peqyKIUsTa HA CAJIMOHEIHUTE OAKTEpUH € C €AMH Iopsi-
bk — 110 10%. PesynraTute n3BexkAaT U3BOjIA, Ye MaiioHe3ara
He caMo, 4e ¢ HeONaromnpusaTHa cpeia 3a pa3MHOXKaBaHEe Ha
CaJIMOHENHTE W CTA(UIOKOKHUTE, HO M IIPUTEXKaBa OaKTepu-
LIUIHYA CBOWCTBA. bakTepunnaHusaT epekt ce AbJKH Ha JABa
OCHOBHH (paKTOpa — OT e/(Ha CTpaHa MPUCHCTBHETO Ha KOH-
CEPBAaHTH M OPraHWYHU KUCEIMHM B pelenTypaTa, Mo Ibp-
skamu pH 3,9 — 4,4 v ot nipyra — BUCOKaTa KOHLIEHTpaLus Ha
masHuHH [13].

HN3800:

MaiioHe3nTe Ha siifuHA OCHOBaA He ca OiaronpusTHA cpena 3a
pa3MHOXKaBaHE Ha WHAMKATOPHU U YCIOBHO-TIATOTCHHHU MH-
Kpoopranu3mu. Haii-akTyanmHuTe 3a MallOHE3UTE NaTOreHHH
MUKPOOPTraHu3MH - Salmonella spp. n S.aureus., He HaMupaT
B T€3W MPOIYKTH TOIXOJSIIHN YCIOBHUS 32 Pa3BUTHE U T€ OT-
mupar 3a 24-72 daca, mopaan Obp3a PeAyKIHsS Ha TEXHUTE
KOJIMYECTBA.

UHTEPECHMW NPOBJIEMU OT NNTPAKTUKATA,
PA3PELLIEHW YPE3 NMPUJTTATAHETO HA
NPABUJIEH METOHOJIOMMYEH rogxog

e CnopooOpa3yBamy MHKPOOPTraHM3MH B XPaHH, NPH-
TOTBEHHU B I€TCKA KYXHH

B nabopaTtopusaTa ca mpemnocTaBeHW 3a M3MUTBAaHE MPoOH
JIETCKH XpaHU — CYIIH, OCHOBHU SICTHS M MJICUHHU JECEPTH, 3a
nena ot 10 mecerna 10 3 TOAWMHYU, TPUTOTBEHU B IETCKA KYXHSI.
XpaHHUTE ca ¢ OTKIOHEHHE B OPTaHOJCTITHIHUTE OKA3ATEIH
- TOpYUB BKyC. B mpobuTe ca qoka3aHW BUCOKU KOJIMYECTBA
aepoOHM criopooOpasyBamii canpohUTHH MUKPOOPTAHU3MH
oT p. Bacillus, Buna Bacillus cereus v mpeIcTaBUTEIN HA CEM.
Enterobacteriacaea.
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of Listeria and significantly shortens their survival.
In the boza produced with artificial sweetener and
preservative, the yeast do not receive substrate and do
not eat that prevents the formation of organic acids.

Conclusion:

The boza produced by modern formulation with synthetic
sweeteners and preservatives brings larger epidemic risk
than the boza produced in the traditional way.

An experimental study of the risk characterization of
Salmonella spp. and S.aureus in mayonnaise has been
performed. Three batches of mayonnaise were infected
with different amounts of micro-organisms Salmonella
spp. and S.aureus. In samples infected with the low
number of pathogenic bacteria and analyzed after 10-day
storage at room temperature, the imported strains were
not detected even in liquid enrichment medium and large
quantities of seed. In the samples contaminated with
higher doses - 10° and 10* cfu / g, pathogen are not found
at the 48th hour. In samples infected with 10° cfu/g, at the
24th hour staphylococci are not isolated, and the reduction
of salmonella bacteria is with an order of magnitude - to
10%. The results show the conclusion that mayonnaise is
not only an unfavorable environment for the propagation
of salmonella and staphylococci but also has bactericidal
properties. The bactericidal effect is due to two main
factors - on the one hand, the presence of preservatives
and organic acids in the formulation, maintaining pH 3.9
to 4.4, and the other - the high concentration of fats [13].

Conclusion:

Egg based mayonnaise is not a favorable environment for
the propagation of indicator and conditionally pathogenic
microorganisms. The most recent study of mayonnaise
pathogens - Salmonella spp. and S.aureus, shows that
suitable conditions for development are not found in
these products and they die for 24-72 hours, due to rapid
reduction of their quantities.

INTERESTING PRACTICAL PROBLEMS
SOLVED BY THE APPLICATION

OF CORRECT METHODOLOGICAL
APPROACH

*  Spore-forming microorganisms in foods prepared
in children‘s kitchen

Samples of baby food - soups, main dishes and desserts
are delivered to the laboratory for testing. The meals
are prepared in a children‘s kitchen and are designed
for children ages from 10 months to 3 years. The foods
have variation in organoleptic parameters - they have
a bitter taste. In the samples high amounts of aerobic
spore-forming saprophytic microorganisms of the genus
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JKusnecrmocoOHUTE KIETKH Ha Bacillus cereus OTASHAT MOIII-
HU MI/IKpO6Hl/I CH3UMU - l'[pOTeOJ'II/ITI/l‘IHl/I, AMUJIOJIUTUYHU,
[VIFOKO3UIA3HU U JIP., KOUTO HTPAsT POJisi IPH pa3Bajia Ha
XPaHUTE U IPOMCHSIT TSIXHATA OPraHOJICNITHKA. 3aTOBa, CJIC]
M30JIMPAHETO MY, TOM CTaHa OCHOBHHUST ,,3aMONO3PSH™ 3a
rOpYMBHS MPUBKYC Ha XpaHaTa. OT Apyra cTpaHa, HSKOU Ia-
MoBe Bacillus cereus o0pa3yBaT CHTEPOTOKCHHHU - BOMHUTO-
TOKCHUH U €HTEPOTOKCHH, NMoJj00eH Ha eHTepoTokcuHa Ha C.
perfringens. Te3n TOKCUHU IPEIN3BUKBAT T'aJIcHE, OBPbBIIA-
HE, YPEBCH AUCKOM(OPT U YMEPEH TUAPHEH CHHIPOM, KOETO
¢ 00e3MoKOsBaII0, KATO CE UMa MPEABHUJI, Ye TaKa MPUTOTBE-
HaTa XpaHa ¢ MpeJHa3HaucHa 3a OcOeTa U MaliKu Jelia.

Cren n3ciieiBane Ha IPOJYKTHUTE, BIaraHu B XpaHara (3axap,
KYC-KYC, TIPSICHO MJISIKO) M Ha OTPUBKH OT 00OpYZBaHETO B
KYXHsSTa, Ce JI0Kasa, 4e Bacillus cereus n GaKTEpUU OT CEM.
Enterobacteriacaea ce BHacAT B roTOBaTa XpaHa C M3IOJI3-
BaHUTE 3€JCHYYNH U TuIoj0Be. [Ipu pasroBop ¢ kineHTa ce
U3ACHH, Y€ NETCKUTE SICTHS C€ MPHUTOTBAT Ype3 TOIUIMHHA
o0paboTka B crienuaiHa TeHKepa Ha BojgHa OaHs. [oTse-
HETO Ha BOJHA OaHs MMa MHOTO MPEAMMCTBA - TOIUIMHATA
ce pasmpeselns paBHOMEPHO, IMPOAYKTUTE HE CE Mperpssar,
CTaBar JIECHO CMHJIACMH, T10-BKYCHH, 3aMa3BaT XpaHUTEIIHHU-
T€ CH KayeCTBa — TOBA € €AMH OT Hai-100puTe BapuaHTH 32
MIPUTOTBSIHETO HA BKYCHA U 37[paBOCIIOBHA XpaHa. B KoHKpeT-
HUS CITy4yai TOTBEHETO € OCBIIECTBSIBAHO IIPH TEMIepaTypa
oxouo 800°C 3a 30 munyTn. Ho Taszm repmuuna 00padboTka u
BpeMETpaeHe He ca JOCTaThb4HH, 32 Jla Ce SIMMUHUPAT CIIO-
poobpasyBamuTe MUKpoOH, B ToOBa uncio u Bacillus cereus.

3a #a ce cupaBsT C Ta3W TPyJHA 3ajada - Jla Ce YHHUIIOKAT
CIOPUTE Ha CIOPO0Opa3yBalUTe MUKPOOPTaHU3MHU, TPOH3-
BOJIUTEIIUTE Ca KOHCYJITHUPAHH J1a CIa3BaT CIEIHUTE IPaBH-
na:

° Jla CC yBCJIWYU BPEMETO HA 'OTBCHE;

*  BapeHeTo Ja mpoTuda mpu temmeparypa 90-1000°C, B 3a-
BHCHUMOCT OT BH/a Ha XpaHaTa;

° Jla C€ CJICAU 3a HUBOTO HAa BOJIaTa BbBB BO/JHATa prU3a U akKoO
€ HCOGXOI[I/IMO, Ja ce J0JIeC Mpeau HavyaJio Ha TOTBCHETO,

*  mpe3 ISUIOTO BpEeMe Ha TOTBEHETO CMecTa Jia ce pa30obp-
KBa CHEPruvyHO C OBbpKayKa, 3a J1a ce JOCTHUTHE Heo0XO-
JIUMaTa TeMIepaTypa B ISLIOTO KOJTHYECTBO;

° Ja C€ Kopurrupa cxemara 3a MOHUTOPHUHI Ha ITPOU3BOI-
CTBOTO.

Crnen mpujaaraHeTo Ha TE3W KOPCKTHBHU ICHCTBHUS IPO-
OyeMHuTE ca OTCTPAaHEHW — OAKTEPUOJIOTMYHH HAXOJKH OT
Bacillus cereus n Enterobacteriacaea ue ce qoKa3Bart, €lId-
MUHHPAH € U OCTATBYHUSIT FOPYHMB BKYC Ha XpaHaTa.

e IlcnxporpodHu 6aKTepun BbB MJICYHH NPOAYKTH

B naGopatopusita ca IOCTaBeHH OT PA3JINYHU MPOH3BOIU-
TeJIN MPOOH BHCOKOTEMIIEPATYpPHO NMACTHOPU3MPAHO KpaBe
MIISIKO B CPOK Ha T'OIHOCT C BJIOIICHO OPraHOJENTHYHO Ka-
YeCcTBO - NPOMsHA BBB BKyca M YaCTH4YHA KoaryJialus Ha
MJICYHHUS TPOTEHH. B mpobuTe ce joka3a NMPUCHCTBHE HA
ncuxporpodpuu Oakrepun B kommuectBo Haj 1,0.107cfu/g.
[euxpoTpodHuUTE GaKTEpHH ca OCHOBHUTE MUKPOOHH

ENVIRONMENT AND HEALTH

Bacillus, Bacillus cereus species and representatives of
the family Enterobacteriacaea are proven. Viable cells
of Bacillus cereus emit powerful microbial enzymes
- proteolytic, amylolytic, glycosidase and the like,
which play a role in the spoilage of food and change
their organoleptic. Therefore, after isolation it becomes
the main ,,suspect” to the bitter taste of food. On the
other hand, some strains of Bacillus cereus produce
enterotoxins - vomitotoxin and enterotoxin - similar to the
enterotoxin of C. perfringens. These toxins cause nausea,
vomiting, intestinal discomfort and diarrhea syndrome
moderate, which is disturbing, when considering that the
prepared food is intended for infants and young children.

After examination of the products used for the dishes
(sugar, couscous, fresh milk) and smears of the kitchen
equipment it has been proved that Bacillus cereus and
bacteria from family. Enterobacteriacaea are imported
in cooked food with used vegetables and fruits. When
speaking with customers it was clear that children‘s meals
are prepared by heat treatment in a special saucepan
in a water bath. Cooking in a water bath has many
advantages - the heat is evenly distributed, products are
not overheated, they are easy to digest, more delicious,
retain their nutritional value - it is one of the best options
for the preparation of tasty and healthy food. In this case,
the cooking is carried out at a temperature of around
800°C for 30 minutes. However, this heat treatment and
duration are not sufficient to eliminate spore-forming
microbes including Bacillus cereus.

In order to cope with this difficult task - to destroy
spores of spore-forming microorganisms, manufacturers
are consulted to observe the following rules:

* Increasing the cooking time

» Cooking to proceed at a temperature from 90 to
1000 °C depending on the type of food

*  Monitoring on the water level in the water jacket, and
if necessary, top up before the start of cooking;

*  Throughout the cooking the mixture must be stirred
vigorously with a stirrer, in order to reach the
required temperature at the entire quantity;

»  Correcting the scheme of production monitoring.

Following the implementation of these corrective actions
problems are removed - bacteriological findings of
Bacillus cereus and Enterobacteriacaea have not been
proved and the residual bitter taste of food is eliminated.

e Psychrotrophic bacteria in dairy products

Samples high-temperature pasteurized cow's milk from
different manufacturers and in life, with poor organoleptic
quality - changes in taste and partial coagulation of the
milk protein, were delivered to the lab. In the samples
was proved the presence of psychrotrophic bacteria in an
amount above 1,0.10°cfu/g. The psychrotrophic bacteria
are the main microbial agents that cause spoilage of
milk and milk products. They synthesize extracellular
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ArcHTH, MpUYUHABAIIN pa3BaJIsiHEC Ha MJIIKOTO U MJICHHUTE
IMPOAYKTH. Te CUHTE3UPAT U3BBHKJIICTBYHU U BETPCKICTBYHU
TEPMOPE3UCTEHTHH €H3UMHU (JIMIa3u, nporeasu, Gpocdoaura-
31), MOBEYETO OT KOMTO 3ama3BaT CBOSTA aKTUBHOCT U CIE]
TOIJIMHHATa 00paboTKa Ha MIISIKOTO. Te3u eH3uMu ca Mpuiu-
Ha 3a BJIOIIABAHE OPTaHOJICITHYHOTO KaYeCTBO Ha MIISIKOTO 1
HaMaJIsiBaHEe Ha CPOKA Ha TPAHHOCT.

[o-romnsiMa yacT oT nNCUXpOTpopHUTE OAKTEPUH HE ca MaTo-
reHHu. Te ca rpaM-NOIOXKUTENIHHU U IT'PaM-OTPULATENHH CIIO-
pooOpasysamniu 6akrepun. Tpu BUAA NICUXOTPOGHU MUKPOOP-
TraHU3MH ca IPUYHHA 32 00JIECTH IIPU YOBEKA IIPU KOHCYMAIHs
Ha 3aMbpceHHM xpaHU. ToBa ca: Listeria monocytogenes,
Yersinia enterocolitica n MUKpoopraHu3Mu OT p. Aeromonas.

IMpoabIKNTENIHOTO ChXpPaHEeHHEe HA CYPOBOTO MJISIKO TPH
HHUCKH TeMIIepaTypH BIiiMse BbPXY ChCTaBa Ha €CTECTBEHA-
Ta MHUKpOOHa nonysianus. [IbpBOHAYAIHO AOMHHHMpAILUTE
IrpaM-TIOJIOKUTEITHA Me30UIHN aepoOHU OakTepuw ce 3a-
MEHSIT OT IPaM-OTPHUIATEIIHA U TPAM-TIOJIOKUTEIHNA ICUXPO-
TpodHu Oaktepuu. [Ipm mnoma XurueHa MCUXpoTpodHHUTE
OakTepum mMorat na gocturaar 10 90% ot obrara MUKpoOHA
MOMYJIAIHS HA CyPOBOTO MIISIKO.

KoHTaMHUHUPaHETO HA TOTOBUTE MIICUHH IPOYKTH C ICUXPO-
TpoHM OaKTEpUU MOXKE Jla CE¢ JBJKU Ha U3IOJI3BAHETO HA
CHJTHO 3aM’bPCEHHU MJICYHH CYPOBUHU HIIH HA MOCT-MACTHOPH-
3alMOHHO 3aMbpcsiBaHe. KoraTo ce chXxpaHsiBa B XJIaIUITHUK,
B MJISIKOTO HE CC Pa3MHOXKaBaT CTa(pUIOKOKH U JPYTH Opra-
Hu3Mu. [lpu mpomycku B macThopH3anusara odade, MMEHHO
MOpajy OLEISIBAHETO U HAMHOXKABAHETO HA TICUXPOTPOPHHUTE
MHUKPOPOTraHU3MH, € MHOT'O OMACHO Jla C¢€ KOHCyMHpa TaKoBa
Misiko. Ha manku neria u Ha 6e0era e abCcoFTHO 3a0paHeHO
Jla ce JaBa HEeMpPEeBapeHO MIISKO.

[euxpoTrpodHUTEe OaKTEpHH UMAT CIIOCOOHOCTTA Ja Ce 3aK-
pernBaT Mo BBTPELIHUTE MOBBPXHOCTH HA TEXHOJOTMYHOTO
obopynBane u 1a 00pa3yBat obnodrM. B MiednaTa mpoMuii-
JICHOCT OMO(MUIMBT MOXKE J1a OB/ M3TOYHHK Ha ITOCTOSHHO
BTOPUYHO 3aMbpPCABAaHE Ha MPONYKTHTE C NCHXPOTPOGHH
OGaxTepHm.

3a j1a ce orpaHMyYaT CayyauTe Ha HAJIMYUE Ha ICUXPOTPOGHH
6aKTepI/II/I BTOTOBUTE MJICUHHU IPOAYKTHU, HA IPONU3BOJAUTEIN-
T€ € IPENoPbYaHO:

1. 3a mpo3BOACTBO HA BUCOKOTEMIICPATYPHO MAaCThOPU3MPA-
HO MJISIKO, J1a C€ M3IO0JI3Ba CYPOBO MIISKO, OTTOBAPSILIO Ha
M3MCKBAHHTA HA €BPOIEICKUTE PeriIaMEHTH 33 Ka4eCTBO-
TO Ha CypOBOTO MIIIKO: 0011 Opoit Me30(pHuIHN GaKTepHH
-<=100 000 cfu/g; comarmann kneTku - <=400 000 cfu /g;
ncuxporpoduu Mmukpoopranusmu - <5000 cfu /g [18,19].

2. Jla ce BbBezie NONBIHUTENEH KOHTPOII 32 KOJIMYECTBOTO HA
MCUXPOTPO(HU OAKTEPHH B CyPOBOTO MIISIKO.

3. Jla ce HaMaJi BpEMETO Ha XJIaJIMJIHO ChXpaHEeHUE Ha Cypo-
BOTO MJISIKO TTpH Temmepatypa 2° - 6° C.

4. Jla ce ochlecTBsBa NMOCTOSIHHA XUTHEHA Ha TEXHOJIOTHY-
HOTO 000py/IBaHE.

5. Jla ce ocurypsT ycioBus 3a Obp30 OXJaXKAaHe Ha TOTOBaTa
MPOaYKIUs A0 Temneparypa <=2° C.
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and intracellular thermotolerant enzymes (lipases,
proteases, phospholipases), most of which retain their
activity after the heat treatment of the milk. These
enzymes are responsible for the deterioration in the
organoleptic quality of milk and reducing the durability
date.

The majority of psychrotrophic bacteria are
nonpathogenic. They are gram-positive and gram-
negative spore-forming bacteria . Three types of
psychrotrophic microorganisms cause disease in humans
through consumption of contaminated food. These are:
Listeria monocytogenes, Yersinia enterocolitica and
microorganisms of the genus Aderomonas

Prolonged storage of raw milk at low temperatures
affect the composition of the natural microbial
population.  Initially, dominating gram-positive
mesophilic aerobic bacteria are replaced by gram-
negative and gram-positive psychrotrophic bacteria.
For situations with poor hygiene the psychrotrophic
bacteria can reach 90% of the total microbial population
of the raw milk.

The contamination of the final dairy products with
psychrotrophic bacteria may be due to the use of
highly contaminated milk raw materials or of post-
pasteurization contamination. When stored in the
refrigerator, in the milk staphylococci and other
organisms are not multiplied. In gaps in pasteurization,
however, precisely because of the survival and
multiplication of psychrotrophic micro-organisms it is
very dangerous to consume this milk. It is absolutely
forbidden to give uncooked milk to young children and
babies.

The psychrotrophic bacteria have the ability to be fitted
on the inner surfaces of the technological equipment
and form a biofilm. In the dairy industry the biofilm
can be a source of constant cross contamination of the
products with psychrotrophic bacteria.

In order to reduce the cases of the presence of
psychrotrophic bacteria in the finished dairy products
to the producers it has been recommended:

1. For producing of high-temperature pasteurized milk
raw milk must meet the requirements of European
regulations on raw milk quality: total number of
mesophilic bacteria - <= 100 000 cfu / g; somatic cells
- <=400 000 cfu / g; psychrotrophic microorganisms
- <5000 cfu/ g. [18 ,19]

2. To introduce additional controls on the amount of
psychrotrophic bacteria in raw milk.

3. To reduce the time of cold storage of raw milk at a
temperature 2° - 6° C.

4. To carry out permanent hygiene at the technology
equipment.

5. To provide conditions for rapid cooling of the finished
products to a temperature <=2° C.
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BHeOpsieaHe Ha ISO/TS 13136 -
Mukpobuosnoaus Ha xpaHu u ¢pypaxu - PCR
MemoOd 3a omkKpueaHe Ha rnamoz2eHu e
XpaHumeJsiHama eepuza - Xopu3oHmaJsieH
mMemod 3a omkpueaHe Ha Escherichia coli ,
npodyyupauwu Shiga mokcuH (STEC), npuHad-
nexawu kem 0157, 0111, 026, 0103 u 0145
cepozpynu

B mocnegHuTe roawHu, ¢ Oorjied paHHa W Obp3a HACHTH(H-
Kamws, 3amoyHaxa Ja ce MpriiaraT MOJICKYJISPHO-TeHeTHY-
HU METOIY 3a OTKPHBAHE Ha MAaTOTCHHH MHUKPOOPTaHU3MH.
ChriacHO HOBHTE PETIAMEHTH, BCE IMO-YECTO M3HUCKBAHE €
MPOBEKJAHUTE M3MUTBAHUS J1a BKIIOUYBAT MUKPOOHOIOTHY-
Ha UACHTH(UKAINS Ipe3 KIACHUECKH METOIU C TOCIeBaIIa
nnentudukanus upes npunarane Ha PCR — metonu. [Tpumep
3a TakbB noaxoxa € JJHK MetoasT upes noaumepasHa Bepux-
Ha peaknus 3a OTKPHBaHE Ha MATOICHU B XpaHUTEIIHATA Be-
pura, ¥pe3 U3MUTBAHE HAa IPOOH OT XpPaHU U OKOJIHA CPefa 3a
OTKpHUBAHE Ha TOKCHYHU maMose E.coli.

Shiga TokcuH upoxyumpamure mamone Escherichia coli
(STEC) ca ot ocoOeHO 3HaueHHE 3a OOIIECTBEHOTO 3/paBe.
Te ca ¢ moTeHIMan 1a MPeIM3BUKAT TEKKH YPEBHU U CUCTEM-
HU 3a0ossiBaHMs Ipu Xopara. 3apassBanero cbc STEC un-
(exnus ce oChIIeCTBsIBA Ype3 KOHTAMUHHUpaHa XpaHa, BOjAa
U TIpU KOHTAKT ¢ xkuBOTHU. B Permament EC No209/2013 [20]
ce HopMUpaT u3uckBauus KoM Escherichia coli (STEC) karo
KpUTepHil 3a Oe30nmacHOCT Ha XpaHUTe. MeTObT, ONpe/ielicH
3a otkpuBane, ¢ CEN/ISO TS 13136 [21]. ToBa ¢ mbpBUST
cranpapruzupan PCR  MukpoOHOIOrHueH MeTo/, IOCOUYCH
KaTo 3aJbJDKUTENICH B €BPOINEHCKH peryiaMeHT. MeTonsT ¢
anpobupasn ¢ yucta JJHK nHa E.coli 0157 (xkaro CCM) u ¢ Be-
pudunmpan c HerokcuueH mwam E.coli 0157. M3cnensanu ca 2
poOy cajaTy ¢ KUTHHU KBJIHOBE U 6 MpoOu yTalKu oT mpe-
YUCTBATENIHU cTaHIuK 3a oTnaabunu Boau (IICOB). Uscnen-
BaHU Ca I10 JiBa HAYHMHA - Ype3 KJIACHYECKH MUKPOOHNOIIOr Y-
Hu Metonu u [lonmMepasHa BepHKHa peaklns 3a JJ0Ka3BaHe
Ha Oakrepuanna JIHK. IMonyuyenara IHK, ¢ 106po kauecTBO
U B JOCTaTh4HO KOJMYECTBO, € aHaju3upaHa upes [lonmme-
pa3Ha BEpHIKHA PEaKIMs U MOcie/sBala XuOMpUAU3alus ¢
nomorra Ha rotoB kuT Genolype EHEC 3a MmonekynspHo re-
HeTH4YHa uaeHTUduKanus Ha lllurarokcuH npoxyuupammTe
reru: stxl u stx2; eae red u ipaH ren.

B u3cnenBanuTe mpoOM He ce JoKasa MPHCHCTBUE Ha BEpPO-
TOKCUT'CHHH IaMoBe E. coli. B npobute oT canature e ycra-
HOBEHO NPUCHCTBHE HA CHTEPOTOKCHH-TIPOAYLHUpaIu E. coli
(MO3UTHBHHU 32 eae TeHH). B ONI0KUTEITHNTE KOHTPOIHU IIPO-
0u ca uICHTUGUIUPAHH 4 IINUTATOKCHH-TIPOLY IUPALH TeHH
- stx] u stx2, KAKTO U MapKepuTe 3a JOKa3BaHe Ha OaKTepH-
amna JIHK u IHK ot E.coli / Shigella spp.

Taka mpeacTaBEeHUAT MOAXOA MOXKE Ja ObJe MmpuiiaraH Mmpu
pPa3IUYHU BUIOBE MaTPULIA — XPAHH, BOJIU U OT OKOJIHA Cpeia.
JIHK metonute ca Bucoko cnenupuunn. [Ipencron BHEempsi-
Bane Ha JIHK meTonu 3a unentudukamnus upes [loaumepasHa
BEpMIKHA PEaKIus B PEasHO BpeMe, KOETO IIe ChbKpaTH Bpe-
METO 3a aHaJlU3 | Ie MO3BOJIM PaHHO OTKPUBAHE U HA HUCKH
KOHIIEHTPAIlMK MaTOT€HHU MUKPOOPTaHU3MHU.

ENVIRONMENT AND HEALTH

Deployment of CEN/ISO TS 1313 -
Microbiology of food and animal feed
—Real-time polymerase chain reaction
(PCR)-based method for the detection
of food-borne pathogens — Horizontal
method for the detection of Shiga toxin
producing Escherichia coli (STEC)
belonging to 0157, 0111, 026, 0103 and
0145 serogroups

In recent years with the aim of early and rapid
identification molecular genetic methods are applied for
the detection of pathogenic microorganisms. Under the
new regulations it is increasingly required that ongoing
trials should include microbiological identification
through classical identification methods followed by
the application of PCR - methods. An example of this
approach is the DNA method by polymerase chain
reaction for detection of pathogens in the food chain, by
testing samples of the food and environment for detection
of toxic strains E.coli.

Shiga toxin-producing strains of Escherichia coli
(STEC) are of particular importance for public health.
They have the potential to cause severe intestinal and
systemic disease in humans. The contamination with
STEC infection is through contaminated food, water
and contact with animals. Regulation EU Ne209 / 2013
[20] indicate requirements for Escherichia coli (STEC)
as a criterion for food safety. The method specified for
detection is CEN / ISO TS 13136 [21]. This is the first
standardized PCR microbiological method referred to
as binding in the European Regulation. The method is
approbated with a pure DNA of E.coli 0157 (such as
SSM) and is verified with a non-toxic £.colistrain 0157.
Two samples salads with wheat germ and six samples
sludge from wastewater treatment plants (WWTP)
were tested. They were tested in two ways - by classical
microbiological methods and Polymerase chain
reaction for proving of a bacterial DNA. The resulting
DNA with good quality and in sufficient quantity is
analyzed by PCR and follow hybridisation using a kit
GenoType EHEC for molecular genetic identification of
Shigatoksin producing genes: stxl and stx2; cae gene
and gene ipaH.

In the positive control samples were identified 4
shigatoxin-producing genes - stxl and stx2, as well
as markers for proof of bacterial DNA and DNA from
E.coli / Shigella spp.

Thus, the presented approach can be applied to various
types of matrixes - food, water and from environment.
DNA methods are highly specific. An introduction of
DNA identification methods by PCR in real time will
permit to shorten the time for analysis and will allow
early detection of low concentrations of pathogens.
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Memod 3a o6e33apa3sieaHe Ha ymaliku om
1COB 4pe3 u3nosizeaHe Ha eapoeuU Mamepua-
nu

[Tpe3 mocnenqHUTE TOOAMHU CE M3TpaaMxa M BIsA30Xa B €KC-
II0aTanus rojasM Opol MpedncTBATEIHN CTAHIIMM 3a OTIIa-
neuan Boau (IICOB). IIpn OHOJTOTHYHOTO TIPEYHCTBAHE CE
10JIy4aBa rojisIMoO KOJIN4eCTBO yTaliku. Te ce Tpynart B paiio-
Ha Ha CTAHLMUTE, 3aTPYJHABAT TIXHOTO (DYHKIIMOHUPAHE U
MOrar Jia 3aMbpcsT npupoaHara cpena. [lopeueto yraiiku ca
C HApYIIEHN CAHUTAPHO-MHUKPOONOIOTUUHY TIOKA3aTENH, He-
OTTOBApAIIN Ha HOpPMATHUBHUTE M3UCKBaHUs [22]. OT npyra
ctpana, yraiikute ot [ICOB npencrasnsBar 6uomaca, Gora-
Ta Ha Makpo- U MukpoeremeHTH [23]. [lopaau Te3n obcTos-
TEJICTBA cE pa3paboTBAT METOIN 3a AOIBIHUTEIHO TPETUPA-
HE Ha yTalKHUTE, C KOETO CE MEIH YCKOPSIBAHE JIOCTUTAHETO
Ha XEJaHUTE MUKPOOMOIOTHYHH KAadeCTBA M M3MOJI3BAHETO
UM KaTo MOYBeHHW nopoOputenu. B pesynarar Ha Hampase-
HOTO W3CIIEBAHE CE YCTAHOBH, Y€ OT YTalKH, 00paboTeHH
¢ 20 % ¢una HeraceHa Bap, HE c€ M30JIUPAT MHANKATOPHH
MUKpOporanu3Mu. HeszaBucmmo, 4de BapyBaHETO IPOMEHS
arpo-XxMMHYHUTE XapaKTEPUCTHKN HA YTAaHKHUTE, YPe3 HETo
ce moJoOpsABaT TEXHUTE CAHUTAPHO-MUKPOOHMOIOTHYHH Ta-
paMeTpH 1 10 TaKbB HAUMH CE YCKOPSIBA M3IIOJI3BAHETO UM B
MPAKTHKATa KaTO TIOYBEH MOJ0OPHUTEI.

3AKJTIOMEHUE

Ha 6a3ara Ha mosry4eHUTE pe3yITaTH OT PA3JINYHH 110 CBOSITA
LleJ1 ¥ TOCTAaHOBKH M3IUTBAHUS, Ca YCTAHOBEHW OCHOBHUTE
KOHTaMWHAHTH U IIBTHINATAa UM Ha MOCTHIIBAHE B TOTOBATa
MPOAYKIHS Ha OyTHIIMPaHUTE BOJY M XpAaHUTE; arpoOupaH
e PCR-meTOz1, BakeH Ipu uIeHTH(UKALUATA HA BEPOTOKCHU-
rennute E.coli; paspaboTeH e MeTox 3a TpeTupaHe Ha yTaid-
KM OT IPEYHUCTBATEIIHU CTAHILIMH, TI03BOJISIBALL JIOCTUTAHETO
Ha 10-100p¥ MUKPOOMOJIOTHYHH KayecTBa 3a MO-KPaThbK Iie-
PHOJIl ¥ YCKOpsIBaHE M3IOJ3BAHETO UM KaTo IOYBEHH I0JI0-
Opurenu.
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Method for decontamination of sewage
sludge from WWTP using lime materials
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MUKPOBUONOI NYHHU
U3CNEOBAHUA U OLIEHKA HA
YTAUKU OT NPEYUCTBATEJTHU

CTAHUUU 3A OTNAABYHU BOAMN,
C LUEN U3NON3BAHETO UM KATO
NMOYBEHU NOAOBPUTEIN
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PE3IOME

Obocnoska

Ipu 6uonoeuunomo npeuucmeane Ha OMNAOBLUHU 600U CE
noayuasam 20JAM0 Konuuecmseo ymaiku. [logewemo om msx
ca ¢ HapyweHu CaHumapHo-MuKpoOUOI02UYHY NOKA3AMEU.
3a 0a mocam oa bvOam u3NON36AHU KAMO NOYEEH NOOOOPU-
men, ymaukume mps68a 0a 0mao8apsim Ha U3UCKEAHUSINA HA
3aKoHOOamencmeomo. 3amosa ce paspadbomeam memoou 3d
OONBIHUMETHO MPemupane Ha Ymatikume, ¢ Koemo ce yeiu
yeKopseane Ha OOCMUSAHEMO HA JHCelanume MUKpoOuono-
SUYHU KAYeCcmed U U3NO0A36AHeMO UM KAmo NOY6eHU N000-
opumenu.

Len

Llenma na nacmosuwomo npoyuyeame e 0a YCMAHOBU U Cob-
nocmasu MuUKpoOHOmMoO CbObpICANUEe HA YMAUKU, Mpemu-
panu ¢ 20% una necacena 6ap u Ha MAKUSA, KOUMO He cd
sapysanu, 3a 0a 6vOAM UNOA3E6ANHU 8 3eMeDeNCKAMA NPAaK-
muKa.

Memoou

Ipunosicen e eepuguyupan bmpewno 1a60pamopen Memoo
3a usnumeawe. 3a ycmanossagane MUKpooOUOIO2UYHUME Xa-
PaKmepucmuKu Ha ymatkume ca aHaiu3upaHu cpeoHu npoou
Ha npecmosiau ymavxu om 13 IICOB om yanama cmpanama.

Peszynimamu

Ymaiixume ca uzcreosanu no muxkpobduonocuunu noxkaszame-
N, 3ANE2HANU 8 OelCmBawume HOPMAMUGHU OOKYMEHMU.
XueueHHo-enudeMuonoeuuHOmo UM CbCMOSHUE € OYEHABAHO
Ha bazama Ha npucvcmeuemo ¢ max na E.coli, Clostridium
perfringens u mukpoopeanusmu om p.Salmonella. Cvwo
maxka ca u3cied8aHu OONBIHUMETHU 2PYNU UHOUKAMOPHU
MUKPOPOSAHU3MU 30 (PEKATHO 3aMbpCcAane — KOAUDopmMu u
enmepoxoxu. Ilpoyuen e u obwusam Opoil MUKpOOPeaHUIMU
6 1g npoba, 3a da ce ycmanosu OOKOIKO NPUIAAHOMO mpe-
mupane Ha ymaikume noIUA8a U Ha 0OWOMO KOIUYECHE0
Ha canpogumuama Mukpoguopa, yuacmeawa 6 npoyecume
Ha camoouucmeanemo um. Tpemupanume ymaiiku He cbObp-
Jrcam UHOUKAMOPHU MUKPOPOSAHUSMU U Ce XAPAKMepUsupam

16 HEN L} | EEn

ENVIRONMENT AND HEALTH

MICROBIOLOGICAL TESTS AND
ASSESSMENT OF SEWAGE
SLUDGE FROM WASTE WATER
TREATMENT PLANTS IN
CONNECTION TO ITS USAGE AS
A SOIL IMPROVER

Vesela Georgieva', Svetla Marinova’, Momchil
Sidjimov!
" National Center of Public Health and Analyses
(NCPHA)
? Institute of Soil Science, Agrotechnologies and Plant
Protection ,,Nicola Pushkarov* (ISSAPP)

SUMMARY

Motivation

Large amount of sewage sludge is produced during
biological waste water treatment. Most of it is with
compromised sanitary microbiological parameters. In
order to be used as a soil improver, the sewage sludge
should meet the national legislation requirements. For
this reason, methods for further sludge treatment are
being developed in order to accelerate the achievement
of the desired microbiological quality of the sludge and
provide grounds for its use as a soil improver.

Aim
The purpose of this study is to establish and compare the
microbial content of sewage sludge treated with 20% fine

lime and such without treatment, in order to be used in
the agricultural practice.

Methods

Verified internal laboratory test method is applied. In
order to establish the microbiological characteristics
of the sewage sludge were analyzed average samples
of mature sludge from 13 wastewater treatment plants
(WWTP) throughout Bulgaria.

Results

The sewage sludge is tested for microbiological
parameters laid down in existing regulations. The
hygienic condition of the sludge is evaluated for presence
of E.coli, Clostridium perfringens and microorganisms
of the genus Salmonella. Additional groups as indicator
microorganisms of faecal contamination - coliforms
and enterococci are also tested. The total number of
microorganisms in 1g sample is studied to establish
how the treatment of the sludge affects the total
quantity of saprophytic microflora, involved in the
self-purification process. The treated sludge does not
contain indicator microorganisms and has low number
of saprophytic bacteria in contrast to the untreated
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€ HUCBK Opoll canpogummnu bakmepuu 3a pasnuKa om Hempe-
mupanume, npu KOUMOo ce U30aUpam uHOUKAmopu 3a gexa-
HO 3aMbpCAsane u canpopumu 6 no-201emu KoIu4ecmad.

3akxnouenue

Hesasucumo, ue eapyeamnemo npomens azpo-XxuMuyHume
Xapakmepucmuku Ha ymaiikume, upe3 He2o ce no0oopasam
MexHume CaAHUumMapHoO-MUKpOOUOIOSUYHU NAPAMEmpPU U Nno
MAKB8 HAYUH Ce YCKOPB8A U3NONA36AHEMO UM 8 NPAKMUKAma
Kamo noyeeH noooopumes.

KuouoBu nymu: yTaiiku, 0OTHabuHu BOJU, IPEUUCT-
BaTCJIHU CTAHIIMHU, BapyBaHe, (PeKaHO 3aMbpCSIBaHE,
CaMOOYHUCTBaHE

BbBEOEHUE

[Ipes mocnenHUTE TOAMHM CE€ U3IPaJMXa U BIA30Xa B €KC-
MIJI0aTaIUs TOJISIM Opoil MpeuncTBAaTeIHU CTAHIIMU 3a OTMa-
abuny Boau (IICOB). Ilpu OMOJIOrHYHOTO MpEeYynucTBaHEe ce
10JIy4aBat rojsiMO KOJIM4eCTBO yTalku. TpaJuliMOHHO, ChX-
PAHEHMETO Ha yTallKUTE Ce IIpUJlara KaTo eJUHCTBEH CIIOCO0
3a YHUILO’KAaBaHE HA MATOI€HHUTE MUKPOOpraHusmu. Tosu
METOJI € HEIOCTaThYHO €(PEKTUBEH, 3aIl0TO U3UCKBA T'OJIEMH
IJIOLLIM 3@ CbXPaHEHUE Ha yTaiikure. Te ce Tpynar B pailoHa
Ha CTAaHIIMUTE, 3aTPYAHIBAT TAXHOTO (PYyHKIIHOHUPAHE U MO-
raT Jja 3aMbpCAT OKOJIHATA Cpeja.

Ot apyra cTpaHa, opa Iy HeIOCTHTa Ha OPTaHUYHHI TOPOBE B
HAIlIaTa CTpaHa, € HapyIlIeH OaTlaHca Ha OPraHUYHO BEIICCTBO
B ObaTapckuTe moYBu. HeoOXoammo € aa ce moThpCsT pe3ep-
BU. YTalKWTE, MOJYYCHH MPH OMOJIOTHYHOTO IPEUYUCTBAHE,
MpENCTaBIsABAT OpraHudeH pe3eps. Te ca Omomaca, OGorara
HA XPAaHUTEITHU MaKpPO WU MHKPOCJIEMEHTH U Ha OPraHUYHO
BEIICCTBO U MOTAT JIa CC M3II0JI3BAT:

- B CEJICKOCTONAHCKATa MPAKTHKA 32 MOJABPKAHE U TTOBHU-
I1aBaHE Ha MOYBEHOTO IJIOAOPOANE U T0OMBUTE OT 3eMe-
JIJICKH KyNTYpH;

- 32 peKyJTHBAlMs Ha HAPYIICHH U CIA0ONPOAYKTHBHH Te-
peHu;

- BIBETapcTBOTO U Ap [1].

I/IBXO,HGH MOMCHT 3a YCTAaHOBSAIBAHC Bb3MOKHOCTUTC HA yTaﬁ—
KHTEC ga CC HU3I10JI3BAT KAaTO IIOYBCH HO,HO6pI/IT€J'I € TC 1a OT-
TOBapsAT HAa U3UCKBAHUATA HAa 3aKOHOAATCJIICTBOTO. HpI/I OIl-
peacICHU YCJIOBUA, CBBP3aHU C HAJIUYUEC HA TCIKKHU METAJIH,
OpraHu4HU 3aMbPCUTCIIN U CAHUTApHU MHUKPOOPTaHU3MU
BbB BHCOKHU KOHUCHTpALWUH, yTaﬁKHTe Moratr Jga OKaXarT
BPEAHO BJIUSAHUC BBHPXY CBOIiCTBaTa Ha o4yBarta, Ka4€CTBOTO
Ha MpoAyKIusATa, 31paB€TO HA XOpaTa U JKUBOTHHUTE.

[ToBeueTo yTailku ca ¢ HapyIIEeHH CAaHUTAPHO-MHUKPOOHO-
JIOTMYHU TIOKa3aTenu. ToBa BOOM 1O MpoOIeMH, CBBP3aHU
¢ MUPU3MUTE, HEAOCTUTaHe Ha u3nckBaHusATa Ha IIJIK mo
CaHUTAPHO - MHUKPOOMOJIOTMYHHU MOKA3aTEeNH, ITOCOYCHH B
3aKOHOJATEJICTBOTO, a OTTaM W JO OrpaHMYaBaHE Ha pea-
Tu3anmATa Ha yTaWkuTe B mpakTtukara [2]. Tlopamm tesm
obcrosTeNncTBa ce pa3paboTBAaT METOAM 32 JOIMBIHHUTEIHO
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sludge, where indicators of faecal pollution and
saprophytes in larger quantities are isolated..

Conclusion

Despite the fact that liming has changed the agro-
chemical characteristics of the sewage sludge, through
it the sanitary and microbiological parameters of
the sludge are improved, which accelerates its use in
practice as a soil improver.

Kaywords: sludge, waste water treatment plants,
lime treatment, faecal contamination, self-
cleaning

INTRODUCTION

In recent years large number of waste water treatment
plants (WWTP) were built and put into operation
throughout Bulgaria. A considerable amount of sewage
sludge is produced during the biological waste water
treatment. Traditionally, storage of the sewage sludge is
applied as an exceptional method to destroy pathogens.
This method is insufficiently efficient, as it requires large
areas for storage. Amounts accumulate near the WWTP,
thus hampering their functioning and can pollute the
environment.

On the other hand, due to the current shortage of organic
fertilizers, the balance of organic matter in the Bulgarian
soils is disturbed. It is necessary to look for possible
reserves.

The sewage sludge, obtained in the biological treatment
is an appropriate organic reserve. It is biomass, rich in
nutrient macro - and microelements and organic matter
and can be used:

- in the agricultural practices to maintain and increase
the soil fertility and the crop yields;

- for recultivation of disturbed and less productive
terrains;

- in floriculture, etc. [1].

Starting point for establishing the possibilities of the
sewage sludge to be used as a soil improver is to meet
the requirements of the legislation. Under certain
conditions, related to presence of heavy metals, organic
pollutants and sanitary microorganisms in high
concentrations, sewage sludge can have harmful impact
on soil properties, production quality, the health of
humans and domestic animals. In most cases, the sewage
sludge is with compromised sanitary microbiological
indicators. This leads to problems associated with
odours, with non-compliance to the requirements
for MAC (maximum allowed concentrations) on
sanitary - microbiological parameters specified in
the legislation, and hence limiting the realization of
sludge in practice [2]. For these reasons, methods for
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TpeTHUpaHe Ha yTAHKUTE, C KOETO CE [EJTH YCKOPSIBAHE 0CTHU-
TaHETO Ha KCJIaHUTEC Ml/IKpO6I/lOHOFl/I'{HI/I KayecTBa U U3II0JI3-
BaHETO UM KaTo MmouBeHU nomodpurenu. CTabunn3anusara ¢
Bap e JI00pa aJTepHaTHBa HA aHAEPOOHOTO U aePOOHOTO pa3-
rpaxxiane, OiarojiapeHue Ha CBOSTa PEHTaOMITHOCT U (yHK-
[[HOHAJICH XapaKTep.

[Tpu Tpernpane ¢ 20% ¢una Heracena Bap pH Ha cpenata
ce aJIKaJIN3Mpa, MPH KOETO >KM3HEHaTa JAEHHOCT Ha KOJIHU-
¢dopmure, BKiI. E. coli m maTOreHHNTE YpeBHU OAKTEpPHH Ce
MIPEyCTAaHOBSBA. YCTOSABAT TE€3UM MHKPOOHU, KOUTO Ca TPYAHO
aTaKyeMH, MOpaau CTPOeka Ha KIEeThYHATa CH OOBHBKA M
CBHCTOSTHHETO, B KOETO c€ HaMHpaT (CHOpUTE Ha Cyladurpe-
JIyIHUpAIIATe KIOCTPUANHU, BKItounTenHo u Clostridium
perfringens), KaKTo 1 Te3u, KOUTO A0Ope pacTar MpH ajaKaj-
HU cToiHOCTH Ha pH (eHTepokokute) [2].

LEN

LlenTa Ha HACTOAIIOTO IPOYYBAHE € 1a CE YCTAaHOBH MUKPOO-
HOTO ChABpPKAaHME Ha yTaliku, Tpetupanu ¢ 20% ¢uHa He-
raceHa Bap M Ha TaKUBa, KOUTO HE Ca BapyBaHH, 3a Aa ObJatr
U3IO0JI3BAaHM B 3eMeJieickaTa mpakTuka. M3cnensanu ca 00-
mHAT Opol canpodUTHH XeTepOTPOPHU MHUKPOOPraHU3MH
U MPHUCHCTBHETO HAa CAHMTAPHO-NOKA3aTeIHH M MaTOreHHH
YpEeBHU OaKTEPUH, KOUTO HHAMKUPAT OT €/IHA CTPaHa 3a CTe-
MeHTa HA CAMOOYNCTBAHE U MUHEpaIHN3alts Ha yTalKHUTe, a
OT JIpyra — 3a TSIXHaTa eNUJIeMHUOJIOTHYHa OE30I1acCHOCT.

MATEPUAINIXL U METOOU

3a ycTaHOBsIBAaHE Ha MUKPOOMOJIOTUYHUTE XapaKTCPHUCTUKH
Ha yTaKUTE ca aHAJM3UPAHU CPEAHM MPOOH Ha IPECTOSIH
yraiiku ot 13 TICOB ot nianata crpaHata.

[Ipunoxen e BBTPEIIHO JIa0OpaTOpPEeH METOJA 3a M3MUTBa-
ve JIMU:UII3 02.01 - ,,ITouBu, OMOOTHAIBIN U YTAHUKH OT
npedncTBane Ha Bomu. OmpesensHe Ha MHUKPOOHOJOTHUHH
mokasareiau”. MeToasT ¢ BepupHIMpaH u ¢ 0a3upaH Ha Me-
ToAMKa OT cOOpHUK ¢ MeToauku Ha M3 [3], kakTo u Ha [SO
cranaaptu [ 4, 5, 6].

PE3YNTATU

VYraiikuTe ca u3cieJBaH! 110 MUKPOOHOIOT MY HH ITOKa3aTelH,
3anernanu B HapenOara 3a pena 1 HauMHa Ha OIOJI30TBOPSI-
BaHE Ha yTallKH OT MPEYUCTBAHETO Ha OTHABYHH BOJIU Ype3
ymorpebaTta UM B 3emenenuero - JIB. 6p. 112/14.12.2004r.,
KOSITO IO BpeMe Ha NPOBEXK/AaHE Ha aHAIHU3UTE € BCE OLIe
neiicrBania. CbrIIacHO Hesl, XUTHEHHO-CIHIEMHOJIOTHYHOTO
CHCTOSTHUE HA yTAWKHTE € OLCHIBAHO Ha 0a3aTa Ha MPUCHCT-
BHETO B TAX Ha E.coli, Clostridium perfringens u MEKpooOpra-
HU3MH OT p. Salmonella. CpIIo Taka ca U3CISIBAHH JOIBII-
HUTEJHH Py NHANKATOPHH MEKPOPOTaHU3MH 32 (DEeKaITHO
3aMBbpcsBaHe — KOJTH(POPMHU U CHTEPOKOKH, HOCEIH HHPOP-
Malus 38 XUTHEHHOTO ChCTOsIHUE Ha yTaiikute. [IpoydeH e n
00T Opoit MUKpOOpraHu3Mu B 1g mpo0a, 3a J1a ce ycTaHo-
BH JIOKOJIKO IIPHJIAraHOTO TPETUPaHE Ha YTaWKHUTE [OBJIHSIBA
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further sewage sludge treatment are being developed
with the aim of accelerating the achievement of the
desired microbiological quality and the sludge use
as a soil improver. Stabilization with lime is a good
alternative to anaerobic and aerobic digestion, thanks
to its profitability and functional character.

The treatment of the sludge with 20% fine lime leads to
alkaline pH, and the vital activity of coliforms, incl. E.
coli and pathogenic intestinal bacteria are suspended.
Survive microbes, which are difficult to be attacked,
due to the construction of their cell wall (sulphide-
reducing clostridia spores, including Clostridium
perfringens), and those that grow well in alkaline
conditions (enterococci) [2].

AIM

The purpose of this study is to establish and compare the
microbial content of sewage sludge treated with 20% fine
lime and such without treatment, in order to be used in
the agricultural practice. Total saprophytic heterotrophic
microorganisms and the presence of sanitary indicative
and pathogenic intestinal bacteria are examined. From
one side, they indicate the degree of self-purification and
mineralization of the sewage sludge and on the other - the
epidemiologic safety of the sludge.

MATERIALS AND METHODS

To establish the microbiological characteristics of the
sewage sludge were analyzed average samples of mature
sludge from 13 wastewater treatment plants (WWTP)
throughout Bulgaria.Verified internal laboratory test
method is applied : ILM:TCH 02.01 — “Soil, bio waste
and sewage sludge from water treatment. Determination
of microbiological parameters”. The method has been
verified and it is based on a methodology of a compendium
of methods of MH [3] and with ISO standards [ 4, 5, 6].

RESULTS

The sewage sludge has been investigated on
microbiological parameters laid down in the Regulation on
the procedure and manner of utilization of sewage sludge
from waste water treatment through its use in agriculture
- SG No 112/ 14.12.2004. At the time of the analysis the
Regulation is still in force. The sanitary epidemiological
condition of the sewage sludge is evaluated for presence
of E.coli, Clostridium perfringens and microorganisms
of the genus Salmonella. Also additional groups of
indicator microorganisms of faecal contamination —
coliforms and enterococci are examined. They provide
information for the hygienic state of the sludge. The
total number of microorganisms in 1g sample is studied
to establish how much treatment of the sewage sludge
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1 Ha OOIIOTO KOJIMYECTBO Ha canpodurHata MUKpodiopa,
HacelsBalia yTaikuTe.

HOI[6paHI/IT€ II0Ka3aTejin JaBaT Bb3MOXHOCT 34 U3JCHABAHEC
Ha CJICAHUTE B3aMMOCBBP3aHU BBIIPOCHU:

3aMbpCSIBAHE HA YTAHKUTE C MUKPOOPraHU3MH — CaHU-
TapHO-TIoKa3zaTenHu (konmudpmu, E.coli, €HTEPOKOKH,
Clostridium perfringens) n natoreuu (p. Salmonella), u
YCTaHOBSIBAHE HA TSIXHOTO IMOBEJICHUE, T.€. IIPOLECUTE Ha
CaMOOYHCTBAHE;

YCTaHOBSIBAHE Ha IIPOLECUTE HA MUHEPAIHU3alHs HA Op-
TaHWYHUTE BEIIECTBA B yTaMKHUTE, OCBIUIECTBSBAHU OT
pasnudHud (PU3HUOIOTUYHH TPYIH MHUKPOOPraHU3MU (Xe-
TepoTpopHU OAKTEPUU, MUKPOCKOIIUYHH T'bOHM, aMOHH-
dunMpamy MHKPOOPraHU3MH, HUTpUPHUIMpAIIX Oak-
TEepUH, LENYyI030pasrpakJalll MHUKPOOPTaHU3MH), 3a
KOETO MO/ICKa3BaT KOJIMYECTBATA Ha CAlpOPUTHUTE XeTe-
porpodHu OakTepuwy;

BIIMSTHUE Ha BapyBaHETO Ha YTAMKUTE KAKTO BBPXY CaHU-
TapHO-TIOKA3aTETHUTE MHUKPOOPTAaHU3MH, TaKa U BBPXY
KOJIMYecTBaTa Ha Campo(UTHUTE XeTepOTpodHHU OakTe-
PHH, HACENABAIM TPETUPAHUTE TIPOOH.

B Ta6nnua 1ca NpeaACTaBCHU JAHHUTE OT MMPOBCACHUTE MU-
KpO6I/IOHOFI/I‘IHI/I aHaJIM3Uu B yTafIKPI or 13 MMpeYnuCTBATCIHA
CTAaHIIMH 3a OTIIaABbYHH BOJIU.

Tabnuya 1. Peaynmamu om ripogedeHu MUKpobuoio2u4yHuU
aHanusu e ymatku om [TCOB

Homep n 06wy 6poii Ha y. nor Tpetnp: Ha
poTpodHUTE p UYHU 3a yTai c20%
Ha ) p Ha PHU U ¢uHa HeraceHa
(KOE’ B 1 g yraiika) NaToreHH! MUKPOOPraHU3MM B Bap wau apyr
¢ ¢ p (tuTep™“ B ) peareHT
6akTep (aa / He)
Mpoba 1 4,9.10% 3,65 .10% E.coli->1g da
Yraiika ot NCOB Konndopmu ->1 g
—rp. Kioctenann EHTepokokn ->1g
Cl.perfringens - >1 g
OTCbCTBUE Ha BaKTepum oT p.
Salmonella B 20 g. yTaiika
Mpo6a 2 6,0.10° >107 Ecoli->1g He
Yraiika ot NCOB Konnpopmn—-80,18
—rp. EHTepokokn -80,1¢g
Bnaroesrpag Cl.perfringens - 8 0,0001 g
oTCbCTBUE Ha BakTepuu OT p.
Salmonella B 20 g yTaiika
Npo6a 3 5,6.10° 9,0.10° Ecoli->1g He
Yraiika ot NNCOB Konugpopmmn —8 0,001 g
—rp. Pa3nor EHTepokokn -80,1g
Cl.perfringens - 8 0,00001g
OTChCTBUE Ha BaKTepum OT p.
Salmonella B 20 g. yTaitka
Mpo6a 4 2,0.10° 5,0.10° Ecoli->1g He
Yraiika ot NCOB Konudopmu — 8 0,0001 g
—rp. CnvseH EHTEpOKOKM - >1 g
Cl.perfringens - 8 0,01g
oTcbCTBME Ha BaKTepuu oT p.
Salmonella B 20 g. yTaiika
Mpo6a 5 2,0.10° 4,8.10° Ecoli->1g He
YTaitka ot ICOB Konundopmun - >1 g
—Nasen bana EHTEpoKokM - >1 g
Cl.perfringens - 8 0,01g
oTCbCTBUE Ha GakTepuu OT p.
Salmonella 8 20 g. yTaiika
Npo6a 6 2,5.10° 5,7.10° Ecoli->1g He
Yraiika oT NCOB Konungopmu — 8 0,0001 g
—rp. KasaHnbk EHTepokokn -80,1g
Cl.perfringens - 8 0,001g
OTChCTBUE Ha BakTepum OT p.
Salmonella B 20 g. yTaitka
Mpoba 7 5,0.10° 8,0.10° E.coli->1g He
Yraiika ot NCOB Konndopmu ->1 g
—rp. PagHeBo EHTepokokn ->1g
Cl.perfringens - 8 0,01g
oTcbeTBUE Ha BaKTepuu oT p.
Salmonella B 20 g. yTaiika
L] ] L} | EER

ENVIRONMENT AND HEALTH

affects to the total quantity of saprophytic microflora
in it. The selected parameters allow clarification of the
following interrelated issues:

. contamination of the sewage sludge with
microorganisms - sanitary indicative (coliformes, E.coli,
enterococci, Clostridium perfringens) and pathogens (g.
Salmonella) and establishment of their behavior, ie the
self-cleaning processes

. investigation of the processes of mineralization
of organic matter in the sewage sludge carried by different
physiological groups of microorganisms (heterotrophic
bacteria, fungi, ammonificatores, denitrifying bacteria,
cellulose - disaggregating microorganisms), about which
processes suggest the quantities of the saprophytic
heterotrophic bacteria

. influence of the liming of the sewage sludge
on the sanitary-indicative microorganisms and on the
quantities of the saprophytic heterotrophic bacteria in
the sludge

Table 1 presents results from the microbiological
analyses of the sewage sludge from 13 waste water
treatment plants

Table 1. Results from microbiological analyses of
sewage sludge from WWTP

Number and Total number of Results from Treatment of
name of the phic saprophyti i i the sludge with
sewage sludge bacteria of isolated indicator and 20% fine
sample (CFU" in 1 g sewage sludge) i quicklime or
mesophilic psychrophilic microorganisms in the other reactant
bacteria bacteria samples (titer ** in g) (yes / no)
Sample Ne 1 4,9.10% 3,65 . 10? Ecoli->1g yes
sewage sludge coliforms ->1g
from WWTP — enterococci->1g
the town of Cl.perfringens - >1 g
Kyustendil absence of bacteria from
genus Salmonella in 20 g.
sample
Sample No 2 6,0.10° >107 Ecoli->1g no
sewage sludge coliforms —in 0,1 g
from WWTP — enterococci-in0,1g
the town of Cl.perfringens - in 0,0001 g
Blagoevgrad absence of bacteria from
genus Salmonella in 20 g.
sample
Sample Ne 3 5,6.10° 9,0. 108 Ecoli->1g no
sewage sludge coliforms —in 0,001 g
from WWTP — enterococci-in0,1g
the town of Cl.perfringens - in
Razlog 0,00001g
absence of bacteria from
genus Salmonella in 20 g.
sample
Sample Ne 4 2,0.108 5,0.108 E.coli->1g no
sewage sludge coliforms —in 0,0001 g
from WWTP — enterococci->1g
the town of Cl.perfringens - in 0,01g
Sliven absence of bacteria from
genus Salmonella in 20 g.
sample
Sample Ne 5 2,0.10° 4,8.10° Ecoli->1g no
sewage sludge coliforms - >1 g
from WWTP — enterococci - >1 g
Pavel Bania Cl.perfringens - in 0,01g
absence of bacteria from
genus Salmonella in 20 g.
sample
Sample Ne 6 2,5.10° 5,7 .10° E.coli->1g no
sewage sludge coliforms — in 0,0001 g
from WWTP — enterococci-in0,1g
the town of Cl.perfringens - in 0,001g
Kazanluk absence of bacteria from
genus Salmonella in 20 g.
sample
Sample Ne 7 5,0.10° 8,0.108 Ecoli->1g no
sewage sludge coliforms - >1 g
from WWTP — enterococci->1g
the town of Cl.perfringens - in 0,01g
Radnevo absence of bacteria from
genus Salmonella in 20 g.
sample
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Homep n 06wy 6poit Ha Pe3synTaTi ot U3BbPLIEHN TpetupaHe Ha
P ¢ UYHU 3a yraiikara c 20%
Ha npo6arta bUTHU p Ha MHAUKATOPHU U ¢duHa HeraceHa
(KOE® B 1 g yraiika) MaToreHHU MUKPOOPraHU3Mm B Bap uav apyr
¢ b p (tuTbp™ B g) peareHT
6akrepun 6akTepumn (Aa / He)

Mpo6a 8 1,2.10° 2,0.10° Ecoli->1g He
YTaiika ot M1COB Konndpopmn-80,1¢g
—rp. byprac EHTepokokn-80,1g

Cl.perfringens - B 1g

oTCbCTBUE Ha BaKTepun oT p.

Salmonella 8 20 g. yraiika
Mpo6a 9 1,1.10% 3,0.10* Ecoli->1g He
VYraiika ot [ICOB Konnpopmn—80,1g
—rp. Kuten EHTepokokn - >1 g

Cl.perfringens—81g

oTChCTBUE Ha BakTepum ot p.

Salmonella 8 20 g. yTaiika
MNpo6a 10 0 0 Ecoli->1g da
VTaitka ot NCOB Konndopmu - >1 g
— rp. Momopue EHTepokoku - >1 g

Cl.perfringens - >1 g

OTCbCTBUE Ha BakTepum OT p.

Salmonella B 20 g. yTaiika
Npo6a 11 1,0.10 4,0.10 E.coli->1g da
VYTaitka ot M1ICOB Konndopmu - >1 g
— MegeH EHTepoKkoku - >1 g
PYAHWK Cl.perfringens - >1 g

OTCbCTBUE Ha BaKkTepum OT p.

Salmonella B 20 g. yTaiika
Mpo6a 12 1,0.10° 1,5.10 Ecoli->1g da
VYraiika ot MCOB Konndpopmu - >1 g
—0630p - bana EHTepoKkoku - >1 g

Cl.perfringens - >1 g

OTCbCTBUE Ha BaKkTepum OT p.

Salmonella B 20 g. yTaiika
Mpo6a 13 5,4.10% 7,0.10% Ecoli->1g da
VYraiika ot MCOB Konudpopmu - >1 g
—rp.Llapeso EHTepoKkokmn - >1 g

Cl.perfringens - >1 g

oTCbCTBUE Ha GaKkTepUm OT p.

Salmonella B 20 g. yTaiika

*KOE - konnoHoobpa3sysawu eOuHUyU
**Tumbp — Hali-manKomo Konuyecmeo ymatdika, 8 Koemo ce udosnupa rnoHe 1 6akmepusi

Cpo0pa3Ho jAelicTBamara 1mo BpeMe Ha MHKPOOHOIOTHYHO-
TO M3NUTBAaHE HOPMATHBHA Oa3a [7], pe3ynraTuTe ca IaJcHH
KaTO KOJNIU-TUTBP, E. coli--TUTBpP, CHTEPOKOB-TUTHP u Ilep-
(GpHUHTEHC — TUTHD , T.€. HA-MaJIKHUAT 00eM yTaiika (B g), B
KOUTO ce JI0Ka3BaT ChbOTBETHUTE MHUKPOOPTaHU3MH.

3a cajMoHeaTa pe3yJiTaTaTUTe ce MPECTaBsT KaTo HaIUYue
WJIM OTChCTBHUE Ha OakTepuu ot p. Salmonella B 20g yraiika.

OOmusaT Opoil Ha XeTepoTpoPHHUTE CAPOPUTHN OAKTEPHH
ce nzpassa karo KOE B 1g npo6a — KOE me3oduiinu 6axre-
puu B 1g npoba (mpu 370°C) u KOE ncuxpodmiinn 6akrepun
B 1g npoba (ipu 220°C).

OBCBXAAHE

bescropHo, AupeKkTHaTa WHAMKAIMS HA TAaTOTCHHU MH-
KPOOpPraHu3MU B yTaWKUTE NPENOCTaBs Hal-JOCTOBEpPHA
nHpoOpMaIus 3a TIXHATA eMUJeMUOJIOrTHYHa onacHocT. Ca-
HUTAPHO-MUKPOOHOJOTHYHUSIT KOHTPOJ, 0€3 Jla M3KIIYBa
TBPCEHETO Ha OTIEIHU TATOT€HHU MHUKPOOPTaHHM3MHU, CE€
OCHOBaBa Ha KOCBEHH IIOKa3aTeld, KOUTO OT eJHa CTpaHa
OTYHUTAT OOIIOTO HUBO HA MHUKPOOHOTO 3aMBbpCsBaHE IO KO-
JINYECTBOTO Ha canpoPUTHUTE OAKTEpUH U OT JIpyTa - Ompe-
JIeTISAT CTETIeHTa Ha 3aMbPCSIBaHE C YOBEIIKH U KUBOTHHCKH
€KCKPETH TI0 CAHUTAPHO-TIOKA3aTeTHH MUKPOOPTaHU3MH.

HazaBucumo, 4e BCHYKH MTPEICTaBUTENN HA KOTUPOPMHUTE ca
CBBP3aHU 001110 B3eTO ¢ (peKkasHO 3aMbpCsBaHe, ChOTHOIIIE-
HUETO MEXK]ly OTJCIHUTE POJIOBE U BUAOBE, BKJIIOUEHH B Ta3U
rpymna, Ipu ONpeneeHH yCIOBUs 3HAYUTENHO Bapupa. [Ipu

20 HEN L} | EEn

Number and Total number of Results from Treatment of
name of the phic saprophy i i y the sludge with
sewage sludge bacteria of isolated indicator and 20% fine
sample (CFU" in 1 g sewage sludge) pathogenic quicklime or
mesophilic psychrophilic microorganisms in the other reactant
bacteria bacteria samples (titer ** in g) (yes / no)
Sample Ne 8 1,2.10° 2,0.10° Ecoli->1g no
sewage sludge coliforms —in 0,1 g
from WWTP — enterococci-in0,1g
the town of Cl.perfringens - in 1g
Burgas absence of bacteria from
genus Salmonella in 20 g.
sample
Sample Ne 9 1,1.10* 3,0.10% Ecoli->1g no
sewage sludge coliforms—in0,1 g
from WWTP - enterococci->1g
the town of Cl.perfringens—in1g
Kiten absence of bacteria from
genus Salmonella in 20 g.
sample
Sample Ne 10 0 0 E.coli->1g yes
sewage sludge coliforms - >1 g
from WWTP - enterococci->1g
the town of Cl.perfringens - >1 g
Pomorie absence of bacteria from
genus Salmonella in 20 g.
sample
Sample No 11 1,0.10 4,0.10 Eccoli->1g yes
sewage sludge coliforms - >1 g
from WWTP - enterococci->1g
Meden rudnik Cl.perfringens - >1 g
absence of bacteria from
genus Salmonella in 20 g.
sample
Sample Ne 12 1,0.10? 1,5.10 Ecoli->1g yes
sewage sludge coliforms ->1 g
from WWTP - enterococci->1g
Obzor - Biala Cl.perfringens - >1 g
absence of bacteria from
genus Salmonella in 20 g.
sample
Sample Ne 13 5,4.10% 7,0.10% Ecoli->1g yes
sewage sludge coliforms ->1g
from WWTP - enterococci->1g
the town of Cl.perfringens - >1 g
Carevo absence of bacteria from
genus Salmonella in 20 g.
sample

*CFU — Colony Forming Unites
**Titer — the least amount of sludge in which at least 1 bacterium is isolated

According to the Regulation in force at the time of the
analyses [7], the results are given as coli-titer, E. coli-
titer, enterococcal titer and perfringens — titer — i.e. the
smallest volume of sludge (in g), in which is found the
relevant microorganism. For salmonella bacteria results
are presented as presence or absence of bacteria from the
genus Salmonella in a 20g of sludge.

The total number of heterotrophic saprophytic bacteria
is expressed as CFU in 1g sample - CFU mesophilic
bacteria in 1g sample (at 370°C) and CFU psychrophilic
bacteria in 1g sample (at 220°C).

DISCUSSION

Direct indication of pathogens in sludge undoubtedly
provides the most reliable information about their
epidemiological hazard. Without excluding the
determination of individual pathogens, sanitary -
microbiological control is based on indirect indicators
which report the overall level of microbial contamination
through the amount of saprophytic bacteria, and also
determine the extent of contamination with human
and animal excreta through the sanitary - indicative
microorganisms. Although that all representatives
of coliforms are generally associated with fecal
contamination, the ratio between genera and species
included in this group, varies considerably under
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NpsICHO (heKaHO 3aMbpcsiBaHe noMuHUpAT E.coli. Konakoro
MO-MHTCH3UBHO MPOTHYAT MPOIECHTE HA CAMOOYHCTBAHE,
TOJIKOBA TIO-SIBHO M3Pa3CHO € MpeodiagaBaHeTo Ha IPYTUTE
MPENCTABUTEIN HA KOJTUPOpPMHUTE — pojoBete Enterobacter,
Citrobacter, Klebsiella.

C He mo-MaJIKo 3HAUCHHE ca U CHTCPOKOKHUTC, KOUTO C€a CbIIO
HWHAWKATOpH 3a (beKanHo 3aMBbpPCABAHE, HO Ca HO-YCTOI\/'I‘{I/IBI/I
B OKOJIHATa cpeaa oT KOJ'II/I(i)OpMI/ITC.

Hanwuumnero ua Clostridium perfringens oT rpynara Ha CyJ-
¢uTpenrynupamn CropoBH aHAEpOOH, MpH JUIICA HA KOJH-
(dhopmu, e mokazaTes Ha cTapo (heKaTHO 3aMbpCSIBaHE.

TaKa, BCCKH €IHMH OT HU3IIOJI3BAHUTC CaHI/ITapHO-MI/IKpO6I/IO—
JIOTUYHMU ITOKA3aTeJiu OTpa3siBa ONpeAaACICH MOMCHT, CBbP3aH
CbC 3aMBPCABAHCTO U CAMOOYHMCTBAHETO U OdaBa I/IH(l)OpMa—
oud Opu O4J10CTHATA OUCHKA Ha TC3U IMPOUECH, TSICHO CBBP-
3aHU C ONIPCACIISIHE Ha 0e30macHOCTTa Ha yTaI‘/IIKI/ITe B CninJac-
MHOJIOTMYCH ACIICKT.

O6w; 6poli canpoghumHu MUKpopo2aHuU3ImMu

CanpopuTHUTE MUKPOOPraHU3MHU UT'PASIT BaXKHA POJISI B IPO-
LIECUTE Ha CAMOOYMCTBAHE M YCTAaHOBSIBAHE Ha PABHOBECHO
CBHCTOSIHHE B TIOUBUTE, B TOBA YUCIIO M YTAHKHUTE OT MPEUHCT-
BaTeNHUTE CTaHIMU. OOLIOTO KOJIMYECTBO CalpoUTHU OaK-
TEPUHU XapaKTepU3upa CAHUTAPHOTO CHCTOSIHUE HA YTaHKNUTE
W yKa3Ba 3a HaJIMYME HA OPraHUYHU MaTepus B TsX. B mpo-
LIECUTE Ha CaMOOYHMCTBaHE, XeTepoTpodHUTE OaKkTepuu ce
BKJIIOYBAT B HAYaJIHUTE €TaIlH, KaTo ,,M3sDKIaT™ JIECHO YCBO-
UMUTE OPraHUYHU CheluHEeHUs. TyK ce pasrpaHuyaBar IBeE
OCHOBHHY TPYITH — Ha ME30(MITHUTE U HA ICUXPO(PUITHUTE MU-
Kpoporanusmu. [IspBuTE ce pa3BuBar 100pe MpH ONTUMATHA
temneparypa 37°C 3a 24 yaca, a Bropute — npu 22°C 3a 72
yaca. Cunra ce, 4ye ICUXpoQHITHY ca MOBEUETO OAaKTEpHUH — ec-
TECTBEHU OOMTATENIH HA MPUPOAHUTE OHOTOIH, B TOBA YHCIIO
u nousute. MesoduiiHaTa MUKpodIIopa 00XBaIa MUKPOPO-
TaHW3MHU, HaCeJISIBAIllM YPEBHUS TPAKT HAa XOpa ¥ TOTUIOKPHB-
HU )KUBOTHH, KBJICTO TEJIECHATA TEMIIEpaTypa OCUTYpsIBa OIl-
THMAJIHU yCJIOBHS 32 Pa3BUTHETO UM. KoMuecTBeHUST n3pas
Ha Te3M JBE IPynu OaKTEpUH MOKa3Ba KOU OT TSIX JOMUHUPAT
B aHaJIM3UpaHaTa MaTpulla U ca KPUTEPUH 3a XUTHEHHOTO
chCcTOSIHME Ha cpenara. [IpeoOiagaBaHeTo Ha MeE30(MITHH
OakTepuH ,,LOBOPH™ 32 3aMbpCSIBAHE HA-BEPOSTHO C aHTPO-
TIOr€HEeH MPOM3XO0Jl, IOKATO JOMHHUPAHETO Ha MCUXPO(UIH
€ CHTHaJI, ue MPOLECUTEe Ha CAMOOYNCTBAHE CE CIPABSIT C ec-
TECTBEHOTO MJIM M3KYCTBEHOTO 3aMbpCsiBaHE Ha cpenara. B
MO-TOJIsSIMa YacT OT aHAJIU3UPAHUTE MPOOU IICUXPOPHITHUTE
MHUKPOOPraHU3MHU ca JOMUHHUPAIIU, BBIIPEKH Y€ ca B SIHAKHB
nopsabk ¢ mezouianute. Exnncrseno B npoda 2 (IICOB —
braroerrpan) Te ca 107, nokaro mezodunute ca 10°.

[IpaBu BrieyatTiieHHe, Y€ OT yTAKUTE, KOUTO ca 00paboTeHH
¢ 20 % ¢unHa HeraceHa Bap - npodu 1, 10, 11, 12 u 13, He ce
M30JMpaT HHAMKATOPHU MUKPOPOTaHU3MH, KaKTO M 4e ca ¢
HHUCBK 00111 Opoii Ha XeTepoTpodun 6akTepru. KonmnuecTBo-
TO Ha canpoduTHaTa (IIopa B Te31 NO-YUCTH yTalKU Bapupa
OT JIECETKHU JI0 CTOTHIH KiIeTKH B Tpam (10! — 10? KOE / g),
KOETO 3a TaKbB BHJ MPOOU ca JI0CTa HUCKH KoiudecTBa. B
yraiikara ot [ICOB — rp. ITomopue (ipo6al0), odurust 6poit
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certain conditions. E.coli dominates in fresh feacal
contamination. As self-cleaning processes advance,
the prevalence of other representatives of coliforms is
more clearly expressed — these are genera Enterobacter,
Citrobacter, Klebsiella.

The enterococci are with no less importance, as they also
indicate faecal contamination, but are more resistant in
the environment than coliforms.

The presence of Clostridium perfringens, from the
group of Sulphide-reducing clostridia, indicates old fecal
contamination, in case that coliforms are absent.

Each of the sanitary microbiological indicators reflects
a certain point within the pollution and self-purification
timeline of the sewage sludge, and provides information
on the overall assessment of these processes and the
safety of the sludge in epidemiological aspect.

Total number of saprophytic
microorganisms

Saprophytic micro-organisms play an important role
in the processes of self-purification and equilibrium
in soils, and also in sewage sludge from WWTP. The
total quantity of saprophytic bacteria characterizes the
sanitary condition of the sewage sludge and indicates
the presence of organic matter into it. During self-
purification of the sludge, heterotrophic bacteria are
included in the initial stages, when they ,,eat* the easily
digestible organic compounds. Two main groups are
distinguished here - of mesophilic and psychrophilic
micro-organisms. The first develop well at optimal
temperature of 37°C for 24 hours, and the second - at
22°C for 72 hours. It is considered that psychrophilic
bacteria are the natural occupants of habitats, including
soil. The mesophilic microflora are micro-organisms,
that inhabit the intestinal tract of humans and warm-
blooded animals, where the body temperature provides
the optimal conditions for their development. The
quantities of these two groups of bacteria indicate
which group dominates in the analyzed matrix and
thus present criteria for the hygienic condition of the
environment. The predominance of mesophilic bacteria
indicates pollution with anthropogenic origin, while the
dominance of psychrophilic bacteria is signal for natural
or artificial pollution of the environment. Psychrophilic
microorganisms are dominant in the majority of the
analyzed samples, although they are in the same order of
magnitude with mesophilic. Only in sample 2 (WWTP
-Blagoevgrad) they are 107, while the mesophilic arel0°.

From the sewage sludge samples, treated with 20%
fine lime - samples 1, 10, 11, 12 and 13, are not isolated
indicator micro-organisms and they are characterized
with low number of total heterotrophic bacteria. The
quantity of the saprophytic flora in these cleaner sewage
sludges samples, ranges from tens to hundreds of cells
per gram (10-10> CFU / g), which for this kind of samples
is low. The total number of microorganisms is 0 (zero)
in sewage sludge from WWTP - Pomorie (sample 10).
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Mukpoopranusmu e 0. HemocpenctBeHusaT u3Boa e, ue mpu
TPETUPAHETO CE YHHIOX)KaBa KaKTO MUKpodopara, 1aBa-
II1a OT OPraHMYHOTO HATOBapBaHE Ha yTaillkuTe, Taka U ca-
NpoUTHUTE MUKPOPOTaHU3MH, Y4YacTBallM B MPOIECUTE
Ha npevrcTBaHeTo UM. TpsOBa na ce uMa mpenBu, 4e Mu-
KPOOPTaHU3MHUTE Upe3 CBOSITA )KM3HEHA JEHHOCT BIUALT Ha
arpo-XMMHMYHUTE XapaKTePUCTUKHU Ha yTalkuTe. B mporneca
Ha 00paboTKa MUKPOOHUST U XMMHYHUAT ChCTaB Ha yTai-
KHTE Ce U3MEHs, KOeTO Hal-4ecTO HaMmajsiBa TSAXHATa Ha-
ToputenHa 1eHHocT [1]. [IpoyuBane Ha XuMHUYHATa U arpo-
XUMHUYHATa XapaKTepUCTUKa Ha yTailku, Tpetupanu ¢ 20%
(uHa HeraceHa Bap, yCTaHOBSBA, Y€ BBHIIPEKH HAMaJISIBAHETO
Ha OPraHUYHHUS BBIJIEPO]] U OOIIHUSI a30T, yTaHKHUTE MOrar Jia
ce M3I0JI3BaT B IPAKTHKATa KaTo MoYBeH nopoodpuren [2] .

B Herperupanute yTaikm, B KOUTO CE€ M30JIMpAT WHIUKA-
TOPHU MHUKPOPOTAaHU3MH 3a (EKAJHO 3aMbpCSBAHE — IIPO-
om2,3,4,5 6,7 8u9, oObmusar Opoit Ha canpoUTHUTE
MUKpoporanusmu e ot nopsiabka 10* — 107, TTo-BrcokuTe
KOJIMYECTBA Ha canpo(uTHU OAKTEpHH KOPEIUPAT C MO-TO-
JISIMO OpraHMYHO HaToBapBaHe Ha yTaikute [1]. To ciyxu
3a XpaHa Ha IsU1aTa MEUKpOOHaIIHa TIOITyJIalusl, HacesiBala
MaTpuIara, B TOBa YMCIIO ¥ Ha canpouTHaTa MUKpodIIopa.

E.coli

Te3n MUKPOPOTraHN3MH ca 4acT OT HOpMaJIHATa YpeBHa (hI1o-
pa Ha xopaTa 1 003alfHUINTE, OTKBAETO ITOIIaaT B OKOJTHATA
cpena. E.coli ne 6e M30IUpaH OT HUTO €1HA OT aHAJIH3HUPa-
Hute npodu. Tolt e MHAUKATOP 3a MPSICHO (PEeKAIHO 3aMBp-
CsIBAaHE M THH KaTO TOBA ca yTalWKH, IPEMUHAJIN Bede Mpe3
erana Ha U3CyIaBaHe, € MaJIKO BEPOSTHO Jla € OLEISI U J1a
ObJic M30TMPaH B TSIX, OCOOCHO B yTalKUTE, KOUTO ca Tpe-
THPaHH C Bap.

Konugpopmu

Konmudopmuunre 6akrepun (konndopMu) MpUHAIIICKAT KbM
cemeilicTBo Enterobacteriaceae n BKJIFOUBaT BUI0BE OT POJIO-
Bere: Citrobacter, Enterobacter, Escherichia u Klebsiella.
Konmudopmure He ca TaKCOHOMHYHO 000COOEHa Karero-
pusi, a ca rpymna, Ch3AajeHa 3a yJ00CTBO B CAHUTapHO-MH-
KpOOMOJIOTHYHATA MPAKTHKA M TPEJANMHO MMaT XMTHEHHO
3HauCHHE. 3a pasiuka oT E.coli, KONTO M3ABpKAT CPaBHU-
TEJHO KpPaTKO BpeMe B OKOJIHATa cpena, KoMupopMuTe ca
no-m3aApwxIuBH. [IpencraBurenn Ha ponosere Citrobacter,
Enterobacter u Klebsiella ce n301upaT B IECT OT HETPETH-
paHuTe yTalKku. TAXHOTO MPUCHCTBUE WHIMKUPA, Y€ MPO-
[IECHTE HAa CAMOOYNCTBAHE B yTAKUTE ca HANPEIHAIH, HO €
HEoOX0IMMO oIIle BpeMe, 3a Jla e JOCTUTHE HEOOX0IMMOTO
Ka4eCcTBO OT XMT'MEHHA TJIEJHA TOUKa.

EHmMepokoku

Ponsr Enterococcus BkirouBa BupoBete FE.faecalis, E.
faecium, E durans, E.hirae n np. JlJoMuHUpamu B OKOJ-
HaTa cpena ca BugoBete E.faecalis, E. faecium, E durans
[8]. EHTepokokHTEe IPUCHCTBAT B UPEBHUS TPAKT HA XOpa
U TOIUIOKPHBHH J>KHBOTHH, HO B II0-MaJKH KOJHYECTBA,
oTKONKOTO E. coli. Te ce oTnensar ¢ (eKaIuuTe U MOCTHII-
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The immediate conclusion is that the lime treatment has
destroyed the microflora, coming from the organic load
of the sludge, and the saprophytic micro-organisms are
involved in the process of self-purification. Important
is, that the microorganisms with their vibrant activity,
influence the agro-chemical characteristics of the sewage
sludge. In the process of treatment, the microbial and
chemical composition of the sludge alters, which most
often reduces their fertilising value [1]. Previous study of
the chemical and agrochemical characteristics of sewage
sludge, treated with 20% fine lime found, that despite the
reduction of organic carbon and total nitrogen, the sewage
sludge may be used in practice as a soil improver [2].

In untreated sludge, where are isolated micro-organisms,
indicators of faecal contamination - samples 2, 3, 4, 5,
6, 7, 8 and 9, the total number of saprophytic micro-
organisms is in the range 10-107. The higher quantities
of saprophytic bacteria correlate with the higher organic
load of the sewage sludge [1]. It serves as food for the
whole microbial population which inhabits the matrix,
including the saprophytic microflora.

E.coli

This micro-organism is part of the normal intestinal
flora of humans and mammals, and from there enters
the environment. It is an indicator of fresh faecal
contamination. E.coli was not isolated from any of the
analyzed samples. Investigated were sludge samples
which have already passed the stage of drying, thus it is
unlikely that E.colihad survived and could be isolated in
them, and especially in the sludge samples, which have
already been treated with lime.

Coliforms

Coliform bacteria (coliform) belong to the family
Enterobacteriaceae and include species of the genera:
Citrobacter, Enterobacter, Escherichia and Klebsiella.
Coliforms are not taxonomically separate category.
They are group, generated for convenience in the
sanitary microbiological practice and have solid hygienic
importance. Unlike E.coli, who survives relatively
short in the environment, coliforms are more persistent.
Representatives of the genera Citrobacter, Enterobacter
and Klebsiella are isolated in six of the untreated sewage
sludge samples. Their presence indicates that the self-
purification process of the sludge has advanced, but
needs further time to reach the required quality from
hygienic perspective.

Enterococci

The genus Enterococcus include species E.faecalis,
E. faecium, E durans, E.hirae and others. The species
E faecalis, E. faecium, E durans are dominant in the
environment [8]. Enterococci are present in the intestinal
tract of humans and warm-blooded animals, but in smaller
quantities than E. coli. They are excreted in the faeces
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BaT B OKOJIHATA Cpejia, KaTo HaceisBaT 1o4yBaTa, BoJara u
pacrenusita. Bunsr E.faecalis ce oTKpuBa MPEIUMHO B 4O-
BemikuTe ekckpementu (10° — 107 ki/g), nokaro E. faecium e
Hail-pa3npocTpaHeH BbB (eKaJuuTe Ha KUBOTHUTE. EHTe-
POKOKHTE IPEXKUBSIBAT ITO-IBJITO B OKOJIHATA Cpejia B CPaB-
HEHHUE C KOJU(POPMHUTE M MOBEYCTO YPEBHHU maroreHu [9].
3aToBa OTKPUBAHETO UM € CUTHAJI 32 ()eKaTHO 3aMbPCSIBaHE,
ocobeHo koraro E. coli u/unm xonudopmu He ce goKa3Bat B
aHaJIM3MpaHKUTe NMPoOH. B HACTOAIIOTO MpOyUYBaHE EHTEPO-
KOKH ca U30JIMPaHu B 4 OT yTalKuTe, KOUTO HE ca BapyBaHHU.
B Te3u npobu TAXHOTO KOJIMYECTBEHO NMPUCHCTBHUE € €AHAK-
BO WJIHM M0-MaJIKO B CPaBHEHHE C KOJUPOPMHUTE.

Clostridium perfringens

ToBa ca rpaM-mOJOXKHUTEIHH, NMPBYKOBUIHH, CHOpPOOOpa-
3yBalllM aHaepoOHM OaKTEepHH, IIMPOKOPA3NPOCTPAHEHU B
okoJIHaTa cpena. HacensiBar Haii-Beue 1oyBaTa, pasjaraia
Ce PAaCTUTEIHOCT, CEMMEHTH U yTalKH, a ChIIO YPEBHHS
TPaKT Ha XOpa U TOILUIOKPHBHH KUBOTHHU. C U3KIIIOYEHHUE HA
nsicbuuTe B Caxapa, KIOCTPUAMM CE OTKPHUBAT BBB BCSIKA
nscneaBana nousa. CriopuTe UM ca MHOTO YCTOWYHBH KbM
YCIIOBUSITA HAa OKOJIHATA Cpela, KbM HarpsBaHe, XJOpHupaHe
U IpyTH cTpec-(haKTOpH U Ce U3MOJI3BAT KaTO HHAMKATOP 32
(exaHO 3aMBbpCSIBaHE Ha TOYBH, YTAaKH U BOJH, a CHILO
NpHU 3aMbpCsBaHE HAa NMHUTEHHa BOAA C IMOJNOYBEHU BOJIU
[10]. 3a paznuka oT BereTaTUBHHUTE KJIETKU Ha E.coli, konu-
(GOpMHTE U EHTEPOKOKHTE, KOUTO Ca MO-MaJKO yCTOWYUBH,
KJIOCTPHJIMUTE UMaT MPEIUMCTBOTO, Y€ OLEIABAT MO-IBITO
BBB BBHIIIHATA CPEa U 3aTOBA IIPUCHCTBUETO UM yKa3Ba 3a
crapo (ekanmHo 3ambpcsiBaHe. DexaTHOTO 3aMbpCsIBaHE ce
OTKpHBa 'bpBOHAYaHO upe3 E.coli , konudopMHUTe U SHTE-
POKOKHTE, KOUTO CIIE/l ONPEIEIICH epHol OT BPEME OTMH-
paTt, HO KJIocTpuauuTe octaBatr. OT uznutanute 13 yraiiku
ot I[ICOB, Clostridium perfringens e u3onupat B 8 mpoou,
Karo B 2 OT TAX - 5-Ta u 7-Ma npo0a, TOi e eqUHCTBEeHA Ha-
XOJIKa OT MHJAMKATOPHUTE MUKpOporanu3Mu. O0must Opoit
MHUKPOPOTaHU3MH B T€3H JIBE MPOOH € CPABHUTEIHO BUCOK —
10° — 10° KOE/g. M3BoabT, KOWTO ce Halara, €, 4e mo-4yBCT-
BuTesHUTE E. coli n konmudpopmu, a ChIO U EeHTEPOKOKUTE ca
n3mpenu. OcTanaj € eMHCTBEHO KIOCTPUIUSAT KaTo MOo-u3-
JIPBKIINB, KAKTO U KOMILIEKCHT OT CalpoOpUTHU MUKPOPOTa-
HU3MHU, OAIBPIKALIY ITPOIeca Ha CAMOOYHCTBAHE.

MukpoopzaHuamu om p.Salmonella

Salmonella e pox Ha TPBHYKOBUHY, TPaM-OTPUIIATEITHH OaK-
TEepHH, MPUHAIISKAIIN KbM ceM.Enterobacteriaceae. la-
MoOBe Ha Salmonella ca maToreHHU ¥ MPUUYUHSIBAT 3a0015Ba-
HUsl KaTO KOpeMeH TU(}, mapaTtud M pa3iuuyHu XPaHUTECITHU
HaTpaBsIHUSA (CAIMOHENIO3H).

B HuTO €IHa OT U3NIUTBAHUTC HpO6I/I yTaﬁKPI HE €€ U30jiupa
1 HC CC JOKa3a MPUCHCTBUC HA CAJIMOHCIIHN 6aKT6pI/II/I.

ENVIRONMENT AND HEALTH

and enter the environment and thus inhabit soils, water
and plants. The species E.faecalis is predominantly found
in human excrement (10-107 cels / g), while E. faecium
is most abundant in the feces of animals. Enterococci
survive longer in the environment compared to coliforms
and most of the enteric pathogens [9]. Therefore their
detection is a signal for faecal contamination, especially
when E. coli and/or coliforms are not found in the
analyzed samples. In this study, enterococci are isolated
in four of the sewage sludge samples, all of them not
limed. In these samples their quantitative presence is the
same or less, compared to the coliforms.

Clostridium perfringens

These are Gram-positive, rod-shaped, spore-
forming anaerobic bacteria, widely distributed in the
environment. They inhabit mainly the soil, decaying
vegetation, sediment and sludge, and also the intestinal
tract of humans and warm-blooded animals. Clostridia
are practically found in each soil sample. Their spores
are very persistent to environmental conditions, to
heat, chlorination and other stress factors and are
used as an indicator of faecal contamination of soils,
sediments and water, and also in cases of drinking
water pollution [10]. In contrast to the vegetative cells
of E.coli, coliforms and enterococci, which are less
persistent, clostridia survive longer in the external
environment, and therefore their presence indicates an
old faecal contamination. The faecal contamination is
marked initially by E.coli, coliforms and enterococci,
which after a certain period of time die, but clostridia
remain. From the thirteen tested sewage sludge sources,
Clostridium perfringens is isolated in eight samples
while at two of them — samples No 5 and No7, it is the
single finding among all investigated indicator micro-
organisms. The total number of microorganisms in
these samples is relatively high - 10°-10° CFU/g. The
conclusion is that the more sensitive E. coli, coliforms
and enterococci are dead, and Clostridium perfringens
has survived as a persistent bacteria, together with the
complex of saprophytic micro-organisms, supporting
the process of self-purification.

Microorganisms from genus Salmonella

Salmonella is a genus of rod-shaped, Gram-negative
bacteria belonging to the family Enterobacteriaceae.
Strains of Salmonella are pathogenic and cause diseases
such as typhoid, paratyphoid and other food poisonings
(salmonellosis).

Salmonella bacteria are not isolated in any of the tested
samples.
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OKOIMHA CPE[1A N 3[1PABE

3KINOYEHUE

B Ppe3yiITaT Ha MPOBEACHOTO ITPOYYBAHE MOTI'aT 1a C€ HAIIpaBAT
CIICAHUTEC U3BOOU:

L.

Vraiiku ot IICOB mpencraBnsBar Omomaca, Gorata Ha
MaKpo ¥ MUKpOEJIEMEHTH. MHOro 4ecTo yTallkuTe He OT-
TOBapsIT Ha M3NCKBAHMITA Ha 3aKOHOAATEICTBOTO IO ca-
HUTApHO-MHKPOOHOJIIOTMYHH TTOKA3aTeIn M TpsOBa Ja ce
TPETUPAT JOMBIHUTETHO, C [Ie)T 00e33apa3sBaHe U CTaOH-
JM3HpaHe.

. B mo-ronsima yacT ot aHasm3upaHUTe Npoodu ncuxpoduir-

HUTE MUKPOOPTaHU3MHU Ca TIOMUHHUPAIIH, BBIIPEKH Ue ca B
€/THAaKbB TOPSIBK C ME30(PUITHUTE.

. Ot yraiikure, kouto ca oopadorenu ¢ 20 % ¢una HeraceHa

Bap, HE CE& M30JMPAT WHANKATOPHU MUKpOporanuzmu. Te
ca ¥ ¢ HUCHK 00111 Opoii Ha XeTepoTpoxHuTe bakrepun: 10!
— 10> KOE/g.

. [Ipn TpernpaneTo ce yHHUIIOX)aBa KaKTO MHUKpodQiopara,

U7BaIlAd OT OPraHMYHOTO HATOBApBaHE HA yTAWKHUTE, TaKa
U carpo(UTHUTE MUKPOPOTaHN3MH, yUacTBAIIH B MPOLIE-
CHTE Ha CAMOOYHCTBAHETO UM.

.B HETPCTUPAHUTEC yTafIKPI, B KOUTO CC M30JIMPAT UHJUKA-

TOPHU MUKPOPOTaHU3MHU 32 (heKaTHO 3aMBpCsBaHe, OOLIH-
T Opoii Ha canpoGUTHUTE MEKPOPOTAHU3MH € OT TOPSAIH-
ka 10*— 107 KOE/g.

HezaBucuMo, 4e BapyBaHETO MPOMEHS arpo-XUMHYHHTE
XapaKTePUCTHKH HA YTalKUTE, Upe3 HEro ce Momo0psiBaT
TEXHHUTE CAaHUTAPHO-MHUKPOOHOJIOTHYHY TAPAMETPH U TIO
TAKbB HAYMH CE€ YCKOPSBA U3I0JI3BAHETO UM B IIPAKTHKATA
KaTo MOYBEH MOI00PUTEIL.
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CONCLUSION

The following conclusions can be drawn as a result of
this survey:

L.

10.

Sewage sludge from WWTP is a biomass, rich in
macro and micronutrients. Very often the sewage
sludge does not meet the legal requirements for
agricultural application, concerning the sanitary-
microbiological indicators, and should be treated
further for decontamination and stabilization.

In most of the analyzed samples, the psychrophilic
microorganisms are dominant, although they are in
the same order with the mesophilic ones.

From the sewage sludge, treated with 20% fine lime,
are not isolated indicator micro-organisms. The sludge
samples are with low total number of heterotrophic
bacteria: 10'-10> CFU / g.

During the lime treatment of the sewage sludge is
destroyed the microflora, coming from organic load of
the sludge, as well as the saprophytic micro-organisms
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In the untreated sewage sludge, indicator micro-
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NPOMOLUA HA 3APABE W NPEBEHLMA HA BONECTUTE

®ETAJIHO NPOrPAMUPAHE U
METABOJIUTEH CUHOPOM

Beancaasa I'eopruesa
Ynusepcumemcka 6onnuya Tyan, Aecmpus

PE3IOME

Memabonumnuam cunopom (MC) ce nabniodasa c Hapa-
cmeawa 4wecmoma, Kamo HAOHOPMEHOMO me2io uzpae
Yenmpaina poisi 658 Gb3HUKEAHENMO U DPA3GUMUENO M).
bescnopno e, ue xunepranoputinomo xpauene u 00e308Udlic-
sanemo ca ouesuonu deucmeawu paxmopu. [Ipeonocmaska
3a mosa moeam 0a Ovoam npoyecu, OeUCmMeawu ULMpayme-
PUHHO U NEePUNAPMATHO, KAMO me 800Am 00 pa38Umuemo
unu Ha SGA-oeya ¢ nocnedsaw catch-up pacmeoic, uau 00
passumuemo na LGA-Oeya, ocobeno npu nayuenmku c 2e-
cmayuonen ouabem. Bcieocmsue Ha meOnaconpusmuume
VCI08USA HACMBNEAM CHO08U, DUIUOIOSUYHU, MemaboIum-
HU U enueeHemudHu U3MEHeHUs], KOUMO Cd NPUYUHA He CAMO
3a Henocpeocmeeno 3abassine Ha pacmedica Ha Ni0od, HO U
3a MpatHy HeoOPAMUMU USMEHEHUs. HA OP2aHU U CUCTIEMU,
nposAsaeaAuU ce 8 3PsNd 6b3PACH HA UHOUBUOIA, KAO CKIOH-
HOCM KbM CbpPOeUHOCHOO08U 3a001468aHUA U MemadonumeH
cunopom. Tosa ca npumepu 3a ¢hemanno (pe)npoecpamupate,
¢ Ovieompatinu nociedcmsusi quo ad vitam. B ocnosama na
mes3u npoyecu ca enueeHemudHU USMEHEeHUs, U3PA3 Ha aoan-
Mayusama Ha niooda u nIACMUYHOCMma My no eépeme Ha ¢e-
MAIHOMO passumue.

KuwouoBu aymm: SGA, LGA, enureneruka,
¢eTasHO (MEpUHATAIHO) IPOrpaMUpaHe

B cBeroBeH mamab ce HaOmr0aBa MOCTOSIHHO YBEIMYaBalia
ce vectota Ha MmerabonutHusi cuHiapoMm (MC) ¢ HeroBuTe
KOMIIOHEHTHU: CBPBXTEIJIO WIIM 3aTIBCTSIBAHE, WMHCYJIMHOBA
PE3UCTEHTHOCT, XUIECPTPUTIUIICPHIEMHUS, YBEINYEHO apTe-
puangHo Hajsirane u arepockieposa. Crnopen C30 nBa Mumiu-
apAa AyIIM OT HACEJICHUETO Ha 3eMsTa ca ChC 3aTIbCTIBAHE,
KaTo TeHAeHIuATa e mpe3 2025 1. ma gocturHat 2,7 MIIpI.
3aTTpCTABaHETO, KOETO € OCHOBeH (akTop Ha MC, moka3pa
nporpecuBeH pbeT U B boearapus. [lo nannu Ha Hanuonan-
HUS CTaTUCTHUYECKH MHCTUTYT 49% OT HacelIeHUeTo B 3psiia
BB3pacT u 26% OT jaenata ca ¢ HaaAHOPMeHo Tero. [Iporpe-
CHBEH PBCT Ha 3aTNICTABAHETO ce HAONIOJaBa M IPH MIIAJH
JKEHU B JIETEPOJIHA BB3pacT U OpeMeHHH. ChOTBETHO Ha TE3U
JIAaHHM C€ yBeJIMYaBa W YeCTOTara Ha yCJIOKHEHUATA, CBBP-
3aHU CHC 3aTIBCTABAHE 10 BPEME Ha OPEeMEHHOCTTa, KAKTO
W yBeJIHWYaBaHE MPOIEHTA Ha JIelld ¢ MaKpO30MHUSs, KOSITO OT
CBOSI CTpaHa € PHUCKOB (haKTOp 3a Pa3BUTHETO HA 3aTIBCTS-
BaHE B JIETCKa M MJIaIeXKKa Bb3pacT. Pa3Oupa ce, HAUMHBT Ha
KHMBOT M XPaHEHE Ca OT ITbPBOCTENECHHO 3HaYeHUE. XUIIepKa-
JOPUHHUAT PEXHUM, C TIONYEPTAaH MIPUEM Ha BBITIEXUIPATH U
Ma3HUHH U XUIIOJUHAMUATA, CA OCHOBHATA IPUYMHA 32 HaJl-
HOPMEHOTO TETJIO ¢ BCHYKH NMPOU3THYAIIM OT HEro Ioce-
nuin. B mocnenHo BpeMe ce HaTpynaxa emuIeMHOIOTHYHU
JTAHHU, Y€ TEe3H MPOLIECH 3aM0YBaT IPH ONPEIECICHH YCIOBUS

HEALTH PROMOTION AND DISEASE PREVENTION

FETAL PROGRAMMING AND
METABOLIC SYNDROME

Velislava GEORGIEV
University Hospital Tulln, Austria

ABSTRACT

Metabolic Syndrome (MS) is being observed with
increased frequency and being overweight plays a central
role in its occurence and development. It is an undisputed
fact that a super-nutritious diet and lack of exercise are
the most obvious factors. A prerequisite for this could
be also intrauterine and perinatal factors leading to
development of SGA (Small for Gestational Age) new-
borns with consequent catch-up growth or LGA ( Large
for Gestational Age) new-borns especially in patients
with gestational diabetes. The adverse environmental
conditions could cause not only vascular, physiological,
metabolic and epigenetic changes and slow down in
the growth of the fetus but also could be a reason for
permanent and irreversible systematic and organic
changes that occur in juvenile and grown-up individual
who are prone to cardiovascular and metabolic diseases.
These are examples of fetal (re)programming with long-
term consequences quo ad vitam. The basis of these
processes is found in epigenetic changes, due to fetal
plasticity and adaptation during fetal development.

Keywords: SGA, LGA, epigenetics,
fetal (perinatal) programming

We now see globally an increasing frequency of
people with the metabolic syndrome, which includes
a constellation of metabolic abnormalities including
insulin resistance, elevated triglycerides, hypertension
and arteriosclerosis. According to the WHO, two billion
of the world’s population are obese and the trend suggests
this figure will reach 2.7 billion by 2025. Increasing
frequency of obesity is also being observed in Bulgaria.
According to the National Statistical Institute, 49% of
the adult population and 26% of children are overweight.
Progressive increase in obesity is also observed in
young women of childbearing age and pregnant women.
Respectively, there is an increasing frequency of
complications related to obesity during pregnancy and
increased percentage of children with macrosomia, which
in turn is a risk factor for the development of obesity in
childhood and adolescence. Of course, lifestyle and diet
are of paramount importance. Hyper-calorific diet with
high intake of carbohydrates and fats and hypodynamia
is the major cause of obesity with all its consequences.
Recently accumulated epidemiological studies have
convincingly demonstrated, that the beginning of these
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ollle aHTEHATaJHO, KOraTo IUIOABT € IOoJ| JelcTBHeTo Heba-
ronpusitHy pakTopu. Hoken, nelicTBamiy no Bpeme Ha eMOpu-
OHAHMS U (EeTaHUS NEePHOJ, ca MPUYHMHA 32 aJANTaTUBHU
M3MEHEHMsI Ha 1710712, BOACIIHN JI0 CTYKTYPHH, (PU3HOIOTHYHH,
METa0OIMTHYU U ENUT€HETHYHH M3MeHeHns. OT TsX clieqBa He
caMo HETIOCPEACTBEHO 3a0aBsHe pacTeka Ha IIofa, HO Te ca
U NPUYMHA 32 TPAHM M HEOOPATUMH M3MEHEHHS Ha OpPraHH
U CHCTEMH, MPOSIBSIBAILM CE B IOBEHNUJIHA U 3psla BH3PACT Ha
nHauBKIa. HacTwnBa ¢eranHo penporpamupaHe, mog KOeTo
ce pa3oupat MOphOJOTUYHH U PYHKIITHOHATTHU H3MEHEHHS Ha
1071 TIpU CyOONTUMANHU BETPEYTPOOHU YCIIOBHS, B pe3yJ-
TaT Ha ENUTEHETUYHHN M3MEHEHUSI — MOJU(UKAIINs HAa TeHHATa
ekcripecus, 6e3 na ce u3MeHs nocienoarennoctra Ha JIHK,
KOSITO ce ochliecTBsIBa upe3 metunupane Ha JIHK nian moqu-
¢duKanyst Ha XpPOMAaTUHHHUTE MAKETH C TIPOMEHH Ha alleTHIIN-
paHeTo, MeTHIIMpaHeTo U (GochoprirpaHeTo Ha XHUCTOHUTE.
Te3n MexaHM3MHM ca B3auMOCBbp3aHu (1) n oTpassiBar Clox-
HOTO TUHAMUYHO B3aUMOJICHCTBHE MEK/y OKOJIHA cpefia, re-
HOM W enureHoM. Metunupanero Ha JJHK e ocobeno naTeH-
3MBHO MO BpeMe Ha eMOpuoreHesara. [Ipean nMninanTanusata
ce HabmomaBa xunometnnupane Ha JJHK u Hemocpencteeno
clesl UMIIJIAHTAIUATa HACTBIIBA IPOTrPECUPAILIO yBEITHYaBAHE
Ha METHJIMPAHETO, KOETO BOJH A0 AudepeHranns Ha KieT-
KHUTe U opranoreresa (2). Cren pakJJaHeTO METHJIMPAHETO Ha
JIHK cuiHo ce Binsie OT BBTPELIHN U BBHIIHU (paKTOpH, KaTo
TO MPOTrPECUBHO HaMallgBa U C HalpeABaHe HA Bb3pacTTa Ha-
II'BJIHO ce TpeycTanoBsiBa (3,4,5). [Iponecute Ha MeTHIIMpaHe
3aBUCAT OT HAJUYMETO Ha METUIHU TPYyNH, KaTO JTOHOPHU ca
BUTaMHH B 12, ¢onmeBa kucennHa 1 aMUHOKHCEITUHATA Me-
TnoHUH. Jluncara Ha (oameBa KUCeNWHA € MPUYNHA KAKTO
3a XUIIOMETUIMPAHE, Taka U 3a orpaHuyeH cuHte3 Ha JITHK.
dakTOpUTE HA OKOJIHATA CPEAA U TSIXHATA TMHAMHKA, KaTO Ha-
MIPUMEP XPAaHEHETO, ABUTATEIHATa aKTUBHOCT, 3a00JI1BaHus,
MEIUKAaMEHTH U [JIp., Ca TPUTE€PHU HA CIIUTCHETHYHUTE H3Me-
HEHHS ¥ MOTaT Jla BIMSAT Ha TCHOTHUIIA U TI0 TO3HM HA4YMH U Ha
¢denotuna (6). ChIlo Taka € yCTAHOBEHO, Ue CMMUTCHETHYHUTE
M3MEHEHMsI MoraT Jia ce INpenaBaT Ha MOKoJeHusTa. Hskou
METHJIMPAHU JIOKYCH C€ PEIUIMLIUPAT U ce MpeAaBat upes KJie-
TpuHOTO nesnene (7). [To To3m HauMH ce 3aTBaps MOPOYHUST
KpBI: Aela OT MalKU CbC 3aTIBCTSIBAHE Ca CKJIOHHHU KbM Ha/J-
HOpMeHO Teryio (8). Te3n u3MeHeHus: Morart ja ce IpenaiaT u
Ha BTOpara reHepanus, 0e3 1a e U3JI0KeHa Ha PUCKOBU (ak-
Topu (9).

[Tpe3 80-te ronuuu Barker et al. npaBsT enuaeMHUOIOrHYHO
MpOyYBaHE Ha MAIMEHTH ChC ChP/ICYHOCHI0BU 3a00JISIBAHNUS B
CpeiHa BB3PacT U YCTaHOBSBAT OOPATHONPOIIOPIIMOHATHA 3a-
BUCHMOCT C Teri0To uM npu paxaanero (10). [To-kbcHo u apy-
T'M aBTOpH NMyOIMKyBat nonoonu nicneasanus (11). Muansu-
JIM C HUCKO Teruo npu paxkaaneTo (SGA= small for gestational
age, T. €. HOBOpozieHO ¢ Terino < 2500 1.) ¢ mocneaBamo O0bp-
30 HaJaBaHE Ha TErJI0 B PAaHHWS HEOHATAJCH MEPHOJ] MMaT
M0-BHCOKA BEPOSITHOCT J1a Pa3BUAT KOPOHAPHU 3a00IIsIBAaHUS
W apTepuajHa XUIIEPTOHHS B 3psiyia Bb3pacT. Hales et al. mo-
Ka3BaT 3aBUCHMOCTTA MEXy HHCKOTO TEIJIO MPH pa)kJTaHETO
1 HapyIIeHaTa TITI0KO3HA TOJIEPAHTHOCT, PECIIEKTUBHO Pa3BU-
tueto Ha auader (12). Tesu aABama yueHH NO-KBCHO NOCTYIIH-
par 1. Hap. HenouMbuHa “thrifty phenotype® xunoresa criopen
kosiTo SGA-zenata B pe3ysiTaT Ha XUMOKATOPUNHUS PEKUM
HaMallsiBaT MHCYJIMHOBATA CEKPEIHS, KOETO BOJH /10 3a0aBsiHE
Ha pactexa. Pa3BUTHETO Ha TUIOAA M PACTEKBT CE HAMHUPAT
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processes could start before the childbirth, when the
fetus is exposed to a substandard environment. Noxious
agents active during the embryonic and fetal periods are
responsible for adaptive changes in the fetus, leading
to structural, physiological, metabolic and epigenetic
modifications. They notonly immediately slow the growth
of the fetus, but also lead to permanent and irreversible
organ system alterations occurring in the juvenile and
adult individual. Fetal reprogramming occurs. Fetal
programming - morphological and functional changes
of the fetus in suboptimal intrauterine conditions, is a
result of the epigenetic changes - modification of gene
expression without altering the DNA sequence itself,
which is carried out by changing the DNA methylation
pattern or modification of chromatin packaging
through changes in histone acetylation, methylation and
phosphorylation. These mechanisms are interrelated (1)
and reflect the complex and dynamic interaction between
environment, genome and epigenomics. Methylation of
DNA is especially intense during embryogenesis. Before
implantation hypomethylation of DNA hasbeen observed,
and immediately after implantation occurs a progressive
increase in methylation is can also be observed, leading
to cell differentiation and organogenesis.(2). After birth,
methylation of DNA is highly influenced by internal and
external factors, it can be seen to progressively decrease
and, with ageing, is completely lost. (3, 4, 5) The
processes of methylation is dependent on the availability
of methyl groups, as common donors are vitamin B-12,
folic acid and the amino acid methionine. Lack of folic
acid causes both hypomethylation and restricted DNA
synthesis. Environmental factors and their dynamics such
as feeding, locomotive activity, diseases, medicines, etc.
are known to be triggers of epigenetic modifications and
can influence the genotype and thus also the phenotype.
(6.) Also, it was found that epigenetic changes can be
passed to future generations. Some methylated loci
replicate and can be transmitted through cell division (7).
Thus the vicious circle is closed: the children of obese
mothers tend to be overweight (8). These amendments
can be transferred to the second generation without
additional exposure to risk factors (9).

In the 80s Barker et al. Carried out an epidemiological
study of middle-aged patients with cardiovascular
disease and established an inverse dependence to weight
at birth (10). Later, other authors published similar
studies (11). Individuals with low weight at birth (SGA,
born <2500g), followed by rapid weight gain in early
neonatal period are more likely to develop coronary
heart disease and hypertension in adulthood. Hales
et al. show the relationship between low birth weight
and impaired glucose tolerance, respectively leading to
the development of diabetes (12). These two scientists
later postulated the ,thrifty phenotype® hypothesis
according to which, malnutritioned SGA- children
make adaptive changes to insulin secretion and insulin
resistance to improve their chances of survival, and this
leads to growth retardation. Growth and development
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TO/I JISHCTBUETO Ha HAKOJIKO aHA0OJHU XOPMOHA: MHCYJIHH,
ILGF-1, IGF-2, nponakTuH U THUPOUJHUTE XOPMOHH, KAKTO
U TIIOKOKOPTHKOMJNTE, Karo KaTaOOoJHM XOopMOHH. ChInu-
TE€ TE3W XOPMOHH UT'pasiT LEHTPaJIHA POJIsl U BBB (peTaHOTO
nporpamupane. CyOONTHMaIHUTE WHTPAYTEPHUHHU YCIOBHS
BOJISIT /10 M3MEHEHUS Ha MeTa0OoIM3Ma Ha TIII0K03aTa M HHCY-
JIMHA U TI0 TO3W HA4YMH CE yBEJINYABAT IIAHCOBETE MM 3a OIle-
nsBaHe. Ta3u aganrtanys B KPaTKOCPOUEH IUIAH € e()eKTHBHA,
HO ,,quo ad vitam* mpeapasmonara opraHuzMa KbM MeTabo-
nuTHH 3a0onsBanus. Cien pakJaHeTo, KOraTo XpaHEHETO €
aJICKBAaTHO WJIM TOBHUIIICHO, HACTHIIBA T. HAp. ,,catch-up-fat*-
(eHOMEH: HeChOTBETCTBHE MEXKIY XUICPKAJIOPUUTE U HHCY-
JIMHOBAaTa ceKkpelus. B paHHMS 110CIEPOIOB IEPUOJT HApacTBa-
HETO Ha TEIJIOTO € 32 CMETKa Ha MacTHaTa ThKaH U Mo-ciabo
ce HaTpynBa MYCKyJiHa Maca. AKyMyJanusiTa Ha Ma3HHHUTE
€ JMCIPOIIOPLIHOHANIHA, 1T0-CIa00 B IOAKOXKHATAa 00NacT u
MO-CHJIHO BBB BHCLEPAIHHS KOMIIAPTUMEHT, KBJETO ce 00-
pa3yBaT BB3NAJIMTEIHH MEANATOPH, KAaTO HHTEPIIEBKHH-O,
TNF-anda u gp. Xunepdarusra, KoATo ce HaOIrogaBa, ce
JUBJIKH KAKTO Ha XUIICPUHCYITMHN3MA, TaKa U Ha XUTIEPIICITH-
Hu3Ma. MHCYIMHBT, KaTo nepudepeH XOpMOH Ha HacHIIaHe-
TO, MIOTUCKA B XUIOTAJIAMyCa EKCIIPECUSITa HA OPEKCUTeHHU-
T€ HEBPONENTHUU (CTUMYIHpAII XPAaHEHETO) U CTUMYIHpa
AQHOPEKCUTEHHUTE HEBPONENTUAM (TIOTHUCKAIHM XPaHEHETO).
JlenTuHBT, KOUTO AeCTBA CUHEPIrUYHO, KOHTPOJIMPA LEHTb-
pa Ha HaCHIAHETO B XUIIOTAlIaMyca, KaTo ce MpeAroara, ue
JICWCTBHETO MY 3aI0uBa Ipe3 TPETHUs TPUMECTHP Ha OpeMeH-
HocTTa (15). CuHTe3aTa My ce OChILECTBSBA B QAUIIOLUTUTE U
rtanenrata. SGA-HOBOPOAECHUTE NMAT 3HAYUTEITHO ITO-HUCKH
HUBA Ha JISTITHHA OPaJH Mo-c1abo u3pa3eHara MacTHA ThKaH
(16) 1 cbOTBETHO HAMaJICHUE HA HEBPOHHUTE B XUIIOTAJIaMyca
(17). XunepdarusTa e nu3pas Ha peAyIHpaHUS aHOPEKCUTCHEH
MexaHu3beM (18). Jlumcara Ha 3acuIIaHe € B pe3yiTar Ha Ha-
PYLIEHOTO AEHCTBHE HA JIENTHHA ¥ UHCYJIMHA B XUIIOTaIaMy-
ca (19). HapymeHnoTo nedcTBre M peryjaius Ha XOPMOHUTE
1 HEBPONECITUANUTE B YyBCTBUTEIHATA (bas'a Ha pa3BUTHUC HA
Opranusma, KakKbBTO € MNEPUIIAPTAJIHUAT NEPpUOL, BOAAT 0
¢eranHo penporpamupane. CBpbX(pHU3NOIOTHYHUTE HUBA HA
WHCYJINHA U JIETITHHA MOBJIHSIBAT AU(EepeHIIHausITa Ha KIIeT-
KHTe, QYHKIMATA U PErylalusITa UM ¥ BOIAT A0 JIUCIUIA3Hs
n quchynaknus Ha NEIS (Neuro-Endokrino-Immun- System)
(28). YBpexxgaHeTo Ha XHIOTAJaMyca BOIM IO IEHTpasHa
(MenTHHOBA) MHCYJIMHOBA PE3MCTEHTHOCT. B3amMmoBpb3kaTa
MEKy TETJIOTO 10 BpEME Ha PaXAaHETO, NHAEKCA Ha TEJICCHA-
Ta Maca u /IM-2 e mokazaHa B MHOTO €ITUAEMHUOJIOTHYIHA TIPO-
yuBanus (13). Hemommbunara xumortesa Ha Barker ce oTHacs
U JI0 IpyTH 3a00sIBaHUS B TIO-KBCHA BB3PACT -KaTo ObOpedHa
HEIOCTATBUHOCT, XPOHUUEH OPOHXUT, HApyIIEHUs HA UMYHHU-
TeTa, MOJUKUCTO3HH AHIHUIY U MaTurHoMH (14). Ilpu Tax 3a-
BUCHMOCTTA € I0-CJ1abo M3pa3eHa, Mmo-psjko ce HadoIaBaT
U ca HYXXHH M0-334b7004eHn u3cneaBanus. Huckoto terio
IIPY PaXkJIaHETO MOXE J1a Ce ABJDKM Ha TeHEeTHYHH (DAKTOpH
1 4ecTo ce HaOIroaBa Mpy MOMYJIalny, )KUBECIN Ha BUCOKA
Ha/JIMOPCKa BHCOYMHA, 0€3 /1a € MaToJIOT s, TaKka e He MOXKe
Jta ObIe EAMHCTBEHUS ITAPAMETBP, OTPEIEIIAI] Pa3BUTHETO HA
MeTtabonutHus cuHApoM B CC3. XHUMOKaTOPUHHHIT PEKUM
Ha XpaHeHe Ha OpEMEHHHTE € eUH OT (PaKTOPUTE, OTIpeIes-
M pa3BUTHETO HA (peTaTHaTa MacTHA ThKaH U JINIIOT€He3ara.
B nombnnenue, auchyHKIMSITa HA APYTH OPraHU M CUCTe-
MU, KaTo 0bOpern (MHCyuIneHTHa HedporeHesa) (20), Osut
npob (HamanieH Opoit Ha anBeonute) (21), muaneHta (yBeiu-
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of the fetus are under the influence of some anabolic
hormones: insulin, ILGF-1, IGF-2, prolactin and
thyroid hormones and glucocorticoids as catabolic
hormones. These same hormones play a central role in
fetal programming. Suboptimal intrauterine conditions
lead to changes in glucose metabolism and insulin,
and thereby increase the chances of survival. This
adaptation in the short-term is effective, but ,,quo ad
vitam® predisposes the organism to metabolic diseases.
After birth, when nutrition is adequate or increased
the ,,Catch-up-fat® phenomenonoccurs: a mismatch
between over-nutrition and insulin secretion. In the
early postpartum period weight gain is at the expense of
fat and less muscle mass is accumulated. Accumulation
of fat is disproportionate, it is less in the subcutaneous
tissue and more in the visceral compartment, where
inflammatory mediators such as interleukin-6, TNF-
alpha and others are formed. Hyperphagia is due to
hyperinsulinemia and hyperleptinemia. Insulin, as the
peripheral satiety hormone, suppresses the expression
of orexigenic neuropeptides in the hypothalamus
(promoting nutrition) and stimulates anorectic
neuropeptides (suppressing nutrition). Leptin, which
acts synergistically, controls the centre of satiety in the
hypothalamus assuming that it‘s action starts in the third
trimester of pregnancy (15). It's synthesis is carried out
in adipocytes and the placenta. SGA-new-borns have
significantly lower levels of leptin due to the formation
of insufficient fat tissue (16) and a corresponding
reduction of the neurons in the hypothalamus (17).
Hyperphagia reflects the reduced anorectic mechanism.
(18). The lack of satiety is the result of the impaired
action of insulin and leptin in the hypothalamus (19).
The impaired action and the regulation of hormones
and neuropeptides in the sensitive development stage
of the organism, the perinatal period, lead to fetal
reprogramming. The hyper-physiologic levels of
insulin and leptin affect the differentiation of cells,
their function and regulation and lead to dysplasia and
dysfunction NEIS (Neuro-Endokrino- Immun- System)
(28). The impaired function of the hypothalamus
leads to the central (leptin) insulin resistance. The
relationship between birth weight, body mass index and
DM-2 is shown in many epidemiological studies (13).
The “thrifty * hypothesis also relates to other disorders
in later life such as renal failure, chronic bronchitis,
disorders of the immune system, polycystic ovarian
syndrome and malignancies (14). Their relationship
is less pronounced, rarely observed and requires in-
depth research. Low birth weight may be due to genetic
factors and is often observed in populations living at
high altitude without pathology, so it cannot be the
only parameter determining the development of the
metabolic syndrome and cardiovascular diseases. The
undernutritional diet of pregnant women is one of the
factors determining the development of fetal fat tissue
and lipogenesis. In addition, dysfunction of other organs
and systems such as kidneys (insufficient nephrogenesis)
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YeHa anonTo3a) (22) u peaynupaHo chA0BO pyciio (HamajeHa
BacKyJsioreHesa) (23), BEpOsATHO CBIIO JOMPHHACAT 3a (eTa-
HOTO PENpOorpaMUpaHe v PECIICKTHBHO 3a PA3BUTETO HA METa-
OOJINTEH CHH/IPOM B MO-KbCHA BH3PACT.

HagnopmeHOTO Terio o BpeMe Ha OpEMEHHOCT Ma Hebma-
TONPUATHU TIOCIEIUIN KAKTO 32 ChCTOSHUETO Ha OpeMeH-
HaTa, Taka M 3a pa3BUBAIIMS CE IUIOJ W YECTO € MPHYMHA
3a pakJIaHETO HAa MaKpO3OMHHU HOBOPOJICHH ¢ Teryio > 4500
r wmm LGA (large for gestational age). T'omemu 3a recra-
[IMOHHATA BH3PACT Jena ce HabmomaBaT npu OpEeMEHHH ChC
3aTIIBCTSIBAHE, XUIEPATNMEHTAILUS U T€CTAl[MOHEH AHaldeT.
Enunemuonornanu npoydyBaHus mokassat, ye LGA- HOBoO-
POZIEHUTE U AenaTa ¢ HOPMaJIHO TETJIO OT MallKH C HaJHOP-
MEHO TErJIO MMaT yBEIHWYEH PUCK OT 3aTIBCTSABAHE B IOBE-
HUJIHA U 3psina Be3pacT (24). 25% no 36% yBenuueHue Ha
MHJIEKCAa Ha TeJeCHaTa Maca Ha OpeMEeHHaTa Ce CBBP3Ba C
npuOIn3nTENHO 25% yBennIeHNE Ha PUCKa Ha HOBOPOJIEHH C
HaJTHOPMEHO Teryio (25). HoBoponeHuTe ¢ Makpo30MHS HIMaT
YBEJIIMYEHO KOJIMYECTBO HA MACTHATA THKAH M PECHEKTHBHO
YBETWYEH PUCK 32 3aTIBCTIBAaHE U Pa3BUTHE HA quabdet (26).
Jlexara u ymepeHa hopMa Ha TecTallMOHEH AMa0eT BOIAT 110
XunepTpodus Ha B-KIETKUTE HA MaHKpeaca Ha IJI0Aa, yBe-
JTUYeHa CeKpelns Ha MHCYJNH, (peTaaHa XUMEepPrIINKeMUs U
CBHOTBETHO YBEIMYEHO TEIJIO0 MpPU paxaaHeTo. VHCYIHHBT
nMa aHa0OJHO JEeWCTBUE, KAKTO COMATOTPOITHUAT XOPMOH,
u Boau 1o nuabetrHa ¢eromatus. Ilpm Texxkara ¢opma Ha
nuabeT mopajgu MUKpOAHTHONATHsATa ce HabIiomaBa Hama-
JIeHa rojeMrHa Ha B-kjeTkuTe Ha maHkpeaca. [lmoasr pas-
BHBA WHCYJIMHOBA PE3UCTEHTHOCT M CHOTBETHO (DETaTHHAT
pacTex ce 3a0aBs. B aHTeHaTaNHMS IEpUOA MIOABT NMa TO-
nsMa OmoreHeTndHa racTUIHOCT (developental plasticity).
MoOMEHTBT Ha JEHCTBUE HA HOKCATA ONPENEIIsl CKIOHHOCTTA
KBM OIIpeJesicHo 3a0onsaBane. AKO N3MEHEHHSTa HACTBIIAT
OlIle B HAYaJIOTO HAa OPEMEHHOCTTA, OPraHU3MBT UMa CKIIOH-
HOCT KbM yBEIMUECHUE Ha TeJecHaTa Maca. [Ipu HenjocTur Ha
XPaHUTEIHU BEIIECTBA B TPETHUS TPUMECTBP CE yBEIHUYaBa
PHCKET 3a 1rabeT TUII 2.

deranHOTO penporpamMupaHe 3aBUCH HE CaMO OT I'€CTalUOH-
HUS 1Ua0CT, XUII0- HJIK XUATICPAIMMECHTALIMsITa Ha OpeMeHHA-
Ta, HO U OT pa3JIM4YHU HOKCU U MCAUKAMCHTH. I/IHZ[yKL[I/ISITa
Ha OeyioapoOHaTa 3psUIOCT ¢ JCKCaMEeTa30H WM OeTamera-
30H ChC CUTYPHOCT yCKOpsIBA MaTypainusita Ha Oexust 1poo
IPHU MPEXKICBPEMEHHO pakJaHe, HaMallsiBa BEPOSITHOCTTA OT
XeMoparum u Z[eﬁCTBa IMPOTCKTHUBHO Ha MO3bUHATa MHUKPO-
UUPKYJIalUMs, HO CHIIO TaKa MOXKE Jla MMa U JIbJITOTPaiiHU
crpannyHu epextu. B naboparopHu ycinoBus (Ipu excriepu-
MCECHTH C MI/IU_IKI/I) JCKCaMETa30HBT IIOBJIMsIBA MHOI'O (1)1/131/10-
JIOTHYHH CUCTEMH U UMa ,,periporpamMupanio aenctaue (27).
[penmnonara ce, ye Mpu MpeHATATHA SKCIIO3UIIHS HA KOPTH-
30H HACTHIBAT UBMCHCHH A HAa OCTAa XUIIOTAJIaMyC — XI/IHO(l)I/l-
3a — HaJOBOPEK, KOUTO BOAST 0 BUCOKO HUBO Ha aJ[PEHATHH
XOPMOHH C IBJITOCPOYHH TTOCICAHIIH.
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(20), lung (decreased number of alveoli) (21), placenta
(increased apoptosis) (22) and reduced vasculogenesis
(23) could also contribute to fetal reprogramming and
respectively for developing of metabolic syndrome in
later life.

Overweight during pregnancy is known to have
adverse consequences for the condition of the pregnant
woman as well as for the developing fetus and is
often the reason for the birth of macrosomic babies
weighing >4500, the LGA. Large for gestational age
children occur in pregnant women with obesity, hyper-
alimentation and gestational diabetes. Epidemiological
studies have shown that LGA- infants and normal
weight new-borns from over-weight mothers have an
increased risk of obesity as juveniles or adults (24).
An increase of 25% to 36% in body mass index of
pregnant women is associated with an approximately
25% increased risk of neonatal overweight (25). New-
borns with macrosomia have increased levels of fat and
consequently increased risk of obesity and developing
diabetes (26). Light and moderate gestational diabetes
leads to the hypertrophy of the B-cells of the pancreas
of the fetus, increased secretion of insulin, fetal
hyperglycaemia and, accordingly, an increased birth
weight. Insulin has an anabolic effect, similar to the
growth hormone, and leads to diabetic fetopathia. In
the severe form of diabetes the size of the B-cells of
the pancreas are reduced due to microangiopathy. The
fetus develops insulin resistance and consequently fetal
growth slows down. In the antenatal period, the fetus
has a large developmental plasticity. The timing of the
action of specific factors determines the susceptibility
to a particular disease. If the changes occur early in
pregnancy, the organism tends to increased body mass.
Malnutrition in the third trimester increases the risk of
development of type 2 diabetes.

Fetal reprogramming depends not only on gestational
diabetes, hypo- or hyper- alimentation during the
pregnancy, but also on different noxious agents and
medications. The induction of pulmonary maturity
with dexamethasone or betamethasone accelerates the
maturation of the lungs in premature labour, reduces
the likelihood of haemorrhage and acts to protect brain
microcirculation, but may also have long-term side
effects. In laboratory conditions, in animal experiments
on mice, dexamethasone has been found to affect many
physiological systems and has a ,reprogramming
action® (27). It is suggested that prenatal exposure to
cortisone causes changes to the hypothalamic-pituitary-
adrenal axis which leads to high levels of adrenal
hormones with long-term consequences.
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3AKJITIOMEHUE

[epunaranau hakTopw, ICHCTBAIIN B YYBCTBUTCIHUS MICPH-
Ol OT pa3BHTHE HA IJIO/Ia, MOTaT Ja OBIAT C JABIATOTPAHH
nocneactsusi. Hosopoaenu ¢ terno <2500 r ¢ mocneasaiio
XUTEPKATIOPUHHO XpaHeHe U Te3u ¢ Teryio > 4500 r ca npen-
pasIoONOKEeHN KBM pa3BUTHE HA METAOOIUTCH CHHAPOM H
CBHPACYHOCHIOBH 3a00JIABAHUS B 3psiyia Bh3pacT. [IpudamHuTe
ca cyOONTHMAHU YCIIOBHS B aHTEHATAIIHUS U PAHHUS TIOCT-
HaTajeH nepuoj. Ome npean OpeMeHHOCTTa O TpsOBao 1a
ce peryaupa TEerjoTo Ha XKeHaTa B PaMKHTE Ha HOPMaJHUS
WHJIEKC Ha TelecHaTa Maca. M30srBaHeTo Ha XUIepaITuMeH-
TalusITa ¥ XUIEPUHCYIUHEMUATA, paHHATA TUATHOCTHKA HA
TeCTAIIMOHHMS TUA0CT M HErOBOTO JICUCHHE, IPCIIM3UPAHE HA
WHIUKAIUNATE 32 HHAYKIHS Ha OeJoapoOHaTa 3psuiocT, mpo-
MarupaHeTo U CTUMYJIMPAHETO HA KbPMEHETO ca MPEAIoCTaB-
KU Ha TIPEBEHIUATA HA METa0OIUTHHS CHHIPOM. DeTaTHOTO
MporpaMrpaHe 0TYacTH O0SICHaBa HapacTBaIIaTa 4ecToTa Ha
XOopara ¢ HaJHOPMEHO Teryo. He e W3sCHeHO oIle Aand mma
Kay3allHa BpB3Ka MEXKIY CMUTeHETHYHATa MOIU(MUKALINS
U TUIMUYHAS 32 META0OIUTHHS CHHIPOM (EHOTHN W JaiH
eMUTEeHETUYHNTE U3MEHEHHUs ca oOpaTuMu. BepositHo 00sic-
HEHUETO Ha TE€3W W MHOTO JAPYTH BBIIPOCH IIIe JTOTIPUHECE 32
OBJIQ/ISIBAHETO HA ,,lTAHJAEMHUATA" HATHOPMEHO TETJIO U ChIIe-
BPEMEHHO 1€ € MPEBAaHTUBHA MsPKA 32 MHOTO 320011 BaHUSI.

KHUIOMNMncC / REFERENCES

1. Dolinoy DC, Jirtle RL. Environmental epigenomics in human
health and disease. Environ Mol Mutagen 208; 49: 4 — 8.

2. Weaver JR, Susiarjo M, Bartolomei MS. Imprinting and epigenetic
changes in the early embryo. Mamm Genome 2009; 20: 532 —
543.

3. Caldji C, Hellstrom IC, Zhang TY, Diorio J, Meaney MJ.
Environmental regulation oft he neutral epigenome. FEBS Lett
2011; 585: 2049 — 2058.

4. Gou JU, Ma DK, Mo H, Ball MP, Jang MH, Bonaguidi MA et al.
Neuronal activity modifies the DANN methylation landscape in
the adult brain. Nat Neurosci 2011; 14: 1345 — 1351.

5. Horvath S, DANN methylation age of human tissues and cell
types. Genome Biol 2013; 14: R115.

6. Moleres A, Campion J, Milagro FI, Marcos A, Campoy C,
Garagorry JM et al.

Differential DANN methylation patterns between high and low
responders to a weight loss intervention in overweight or obese
adolescents: the EVASYON study. FASEB 2013; 27: 2504 —
2512.

7. Guibert S, Forne T, Weber M, Global profiling of DANN
methylation erasure in mouse primordial germ cells. Genome
Res 2012; 22: 633 — 641.

8. Cnattingius S, Villamor E, Lagerros YT, Wikstrém AK, Granath F.
High birth weight and obesity-a vicius circle across generations.
Int J Obes (Lond) 2012; 36: 1320 — 1324.

9. Painter RC, Osmond C, Gluckman P, Hansom M, Phillips DI,
Roseboom TJ, Transgenerational effects of prenatal exposure to
the Dutch Famine on neonatal adiposity and health in later life.
BJOG 2008; 115: 1243 — 1249.

HEALTH PROMOTION AND DISEASE PREVENTION

CONCLUSION

Perinatal factors operating in the sensitive period of
fetal development can have long-lasting consequences.
Infants weighing <2500g with subsequent hyper-
calorific nutrition and those with weight >4500g
are prone to developing metabolic syndrome and
cardiovascular disease in adulthood. These problems are
due to suboptimal conditions in the antenatal and early
postnatal period. Even before pregnancy, the weight of
the woman should be regulated within the normal BMI.
Avoiding hyperalimentation and hyperinsulinemia,
early diagnosis of gestational diabetes and its treatment,
refining the indications for induction of lung maturity,
promoting breastfeeding are all prerequisites for the
prevention of metabolic syndrome. Fetal programming
partly explains the increasing incidence of overweight
people. It is unclear at present whether there is a causal
link between epigenetic modification and typical
metabolic syndrome phenotype and whether epigenetic
changes are reversible. Perhaps the answer to these and
many other questions could help to control the currently
prevailing ,,pandemic* of overweight and also serve as a
preventive measure for many diseases.

10. Barker DJ, Osmond C, Kajantie E, Eriksson JG. Growth
and chronic disease: findings in the Helsinki Birth Cohort.
Ann Hum Biol 2009;36:445 — 458.

11. Hardy R, Sovio U, King VJ, Skidmore PM, Helmsdal
G, Olsen SF, et al. Birthweight and blood pressure in
five European birth cohort studies: an investigation of
confounding factors. Eur J Public Health 2006;16:21 — 30.

12. Hales CN, Barker DJ, Clark PM, Cox LJ, Fall C, Osmond
C, et al. Fetal and infant growth and impaired glucose
tolerance at age 64. BMJ 1991; 303: 1019 — 1022.

13. Eriksson JG. Epidemiology, genes and the environment:
lessons learned from the Helsinki Birth Cohort Study. J
Intern Med 2007;261:418 — 25.

14. Eriksson JG, Thornburg KL, Osmond C, Kajantie E, Barker
DJ. The prenatal origins of lung cancer. |. The fetus. Am J
Hum Biol 2010;22:508 — 511.

15. Bouret SG, Simerly RB. Developmental programming of hy-
pothalamic feeding circuits. Clin Genet 2006;70:295 — 301.

16. Eckert JE, Gatford KL, Luxford BG, Campbell RG, Owens
PC. Leptin expression in offspring is programmed by
nutrition in pregnancy. J Endocrinol 2000;165:R1- 6.

17. Delahaye F, Breton C, Risold PY, Enache M, Dutriez-
Casteloot |, Laborie C, et al. Maternal perinatal
undernutrition drastically reduces postnatal leptin
surge and affects the development of arcuate nucleus
proopiomelanocortin neurons in neonatal male rat pups.
Endocrinol 2008;149:470 —5.

18. Desai M, Gayle D, Han G, Ross MG. Programmed
hyperphagia due to reduced anorexigenic mechanisms
in intrauterine growth-restricted offspring. Reprod Sci
2007;14:329 — 337.

B N W 2017 ™ = = BULGARIAN JOURNAL OF PUBLIC HEALTH™ ™ M Vol.9 M MN: 1 W m ™ 29



19.

20.

21.

22.

23.

30

NPOMOLUA HA 3APABE 1 NPEBEHLUA HA BONECTUTE

Desai M, Casillas E, Han G, Tosh DN, Ross MG. Programmed
alteration of hypothalamic leptin and insulin signaling pathways
contributes to reduced anorexigenic responses in [IUGR off-
spring. Reprod Sci 2008;15:192A.

Abdel-Hakeem AK, Henry TQ, Magee TR, Desai M, Ross MG,
Mansano RZ, et al. Mechanisms of impaired nephrogenesis with
fetal growth restriction: altered renal transcription and growth
factor expression. Am J Obstet Gynecol 2008;199:252 — 257.

Karadag A, Sakurai R, Wang Y, Guo P, Desai M, Ross MG, et al.
Effect of maternal food restriction on fetal rat lung lipid differenti-
ation program. Pediatr Pulmonol 2009;44:635 — 644.

Belkacemi L, Chen CH, Ross MG, Desai M. Increased placental
apoptosis in maternal food restricted gestations: role of the Fas
pathway. Placenta 2009; 30: 739 — 751.

Khorram O, Khorram N, Momeni M, Han G, Halem J, Desai M, et
al. Maternal undernutrition inhibits angiogenesis in the offspring:
a potential mechanism of programmed hypertension. Am J
Physiol Regul Integr Comp Physiol 2007;293: R745 — 53.

Ajpec 3a KOpeCclOH/JeHIIHs:
J1-p Benucnasa ['eopruesa
Yuusepcurercka bonuuna TymnH,
ABcTpus

e-mail: gyn.georgiev@chello.at

24.

25!

26.

27.

28.

HEALTH PROMOTION AND DISEASE PREVENTION

Gluckman PD, Hanson MA, Morton SM, Pinal CS. Life-long
echoes—a critical analysis of the developmental origins of
adult disease model. Biol Neonate 2005; 87:127 — 139.

Surkan PJ, Hsieh CC, Johansson AL, Dickman PW,
Cnattingius S. Reasons for increasing trends in large for
gestational age births. Obstet Gynecol 2004;104:720 — 726.

Armitage JA, Poston L, Taylor PD. Developmental origins
of obesity and the metabolic syndrome: the role of maternal
obesity. Front Horm Res 2008;36:73 — 84.

Matthews, S.G. (2000). Antenatal glucocorticoids and
programming of the developing CNS. Pediatric Research,
474, 291 - 300.

Karen Schellong, Elke Rodekamp, Thomas Harder,
Joachim W. Dudenhausen, Andreas Plagemann.
Geburtsgewicht, Gestationsdiabetes und Perinatale
Programmierung 2012.

Address for correspondence:

OA Dr. Velislava GEORGIEV

University Hospital Tulln

Abteilung fiir Gynékologie und Geburtshilfe
Alter Ziegelweg 10

A-3430 Tulln

e-mail: gyn.georgiev@chello.at

M W W 2017 W = = BULGARIAN JOURNAL OF PUBLIC HEALTH™ M M Vol.9 M M N:1m W = ™



3APABEH MEHU)XXMDBHT N NKOHOMUWKA

Bb3MOXHOCTU 3A
YCBHBBbPLUEHCTBAHE
HA MOTUBALIUATA HA
NMPOPECUOHAJTIUCTUTE MO
3O0PABHU I'PUXXU B NIEMEBHUTE
3ABEOEHUA 3A BOJTHUYHA
NMOMOLL B OBJIACT CMOJAH

Emunus KadenxueBa, Haramka /lanosa
Hayuonanen yenmvp no obwecmeeno 30page u anaiusu

PE3IOME

Hanpaseno e npoyusane cped 226 npoghecuonanucmu no
30pagnu epudicu om ne4ebHu 3a6edeHus 3a OOTHUYHA NOMOUY
na obracm CMONAH, € yea YCmAaHo8a8aHe HA PAGHUWEnO HA
MOMUSAYUsA U CMenenma Ha yoosiemeopeHocm. Ananusupanu
ca ocnognume npoodIeMU U CA PAHICUPAHU hakmopume, 61U-
Aewu 8vpxXy cmenenma Ha momusuparnocm. Momusamopvm
“sannawane” e Knacupan na nNbpeo MACMO Kamo Gaxkmop ¢
nwpeocmenenno snavenue. Ilonyuenume pesyimamu om onpe-
O€LAHEMO HA MOMUBAYUOHHUS NPOGYUIL HA CheYUATUCIUme no
30pPasHU 2pUdCU 0AB8A Bb3MONCHOCH Od Ce PA3KPUSIM B00eUU
nompedHocmu u 0a ce npeonpuemam Oeucmeus 3a paspa-
bomeane Ha NOOXOOAWU MOMUBAMOPU 8 NEPCNEKMUBA U  3d
KOpU2UpaHe Ha HAKOU OeUHOCIU 8 YNPABIEHCK U NPoYec

KaouoBn AYyMHA: MOTHUBaOWsA, YHOOBJICTBOPEHOCT,
(baKTOpI/I MOTHUBATOPH, HOHO6pHBaHe Ha MOTHBalLlusiTa

BbBEAEHUE

JleiiHocTTa Ha XOpaTa, He3aBUCHMO OT TsiXHaTta cepa Ha pabo-
Ta, € CBbP3aHa C ONpe/esIeHa MOTHBAIlMOHHA CUCTEMA, KOSTO
Ma OFPOMHO 3HAUEHHE KAKTO 32 OTACNHUS UHIUBUJ, TaKa U
3a OpraHM3alMTe U 00IIECTBOTO KaTo Lsi10. MoTHBanusTa €
KJIIOUOB (haKkTop B Tpolieca Ha paboTa U € e[Ha OT OCHOBHUTE
MIPE/ANIOCTABKH 32 BUCOKA €PEKTUBHOCT U ycmeX. ,,MoTuBanu-
sTa € MPOILeC, OCHOBAHMSTA 32 KOMTO ca B CHIIECTBYBaHETO
Ha HEY/IOBJIETBOPEHHU MOTPEOHOCTH HA WHAMBHU/A, HAa XOpara.
[TepBoHavanHaTa noadyna, OCH3HABAHETO HA IMOTPEOHOCTTA
pe3yaTHpaT B yBEIHUABAILO CE HAaIlpexeHue B yoBeka. Ha Tasu
OCHOBa ce 0CBOOOXK 1aBa EHEPI'Hsl U Ce HACOYBa KbM ITOBEJICHUE,
OPHMEHTHPAHO Ja YA0BIETBOPH ChOTBeTHATA MoTpedHoCcT” (1)

CJIO)KHOCTTa Ha Tpoleca HA MOTHBAIUSI HA YOBEIIKUTE pe-
CypCHU M IMHAMUKATA B TEXHUTE TIOTPEOHOCTH, PEAM3BUKAHA
OT pa3IMYHK CUTYAIMH, HE TTO3BOJISIBAT B3EMAHETO Ha OBP3H
pelieHus] OT CTpaHa Ha PBHKOBOACTBOTO HA OpraHU3aIUsITA.
Pa3paboTBaHeTO HAa MOTHBALIMOHHA CTPATErUsl HAJAra 3a/IblJi-
OOueHM aHAIIM3U HA CUTYAIUATA/CATYAIlMUTE U PHIIAraHEeTO
Ha Ha0Op OT TEXHHKH, aJ[EKBATHU WJIK ChOOPA3CHU C M3IIbJI-
HUTENNTE U cutyanunte (5).

HEALTH MENAGEMENT AND ECONOMICS

OPPORTUNITIES
TO IMPROVE THE MOTIVATION
OF HEALTH CARE
PROFESSIONALS IN
HOSPITALS IN THE
SMOLYAN REGION

Emilia Kafedzhieva, Natashka Danova
National Centre of Public Health and Analyses

SUMMARY

Research has been conducted among 226 healthcare
professionals from various hospitals in the region
of Smolyan to establish the level of motivation and
job satisfaction. There have been analyzed the main
problems and ranked the factors influencing the degree
of motivation. The ,,remuneration motivator is ranked
as a factor of paramount importance. The results of the
determination of the motivational profile of healthcare
professionals gives the opportunity to reveal major needs
and to take action to develop appropriate motivators
in perspective and to correct certain activities in the
management process.

Keywords: motivation, job satisfaction, motivating
factors, improving motivation

BACKGROUND

The activity of the people, regardless of their field of
work is associated with a motivation system, which is
crucial both for the individual and for organizations
and society as a whole. Motivation is a key factor in
the process of work activity and is one of the main
preconditions for efficiency and success. ,,Motivation
is a process, the reasons for which are in the existence
of unmet needs of individual, and of people. The initial
motive, awareness of the need have been resulted in
increasing tension in man. On this basis, energy is
released and directed to behavior oriented to satisfying
the corresponding need ,,(1).

The complexity of the process of human resources
motivation and the dynamics of their needs caused
by different situations do not allow for making
quick decisions by management of the organization.
Development of motivational strategy requires a
comprehensive analysis of the situation/situations and
applying a set of techniques, adequate or consistent with
contractors and circumstances (2).
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OT rieqiHa TOYKa Ha yIpaBJIEHUETO Ha JiedeOHUTE 3aBE/ICHUS,
MOTHUBAIMATA Ha MIEPCOHAJIA € €/IMH OT Hal-BakHUTE (akTo-
pu. B cieunduyunus Tpyn, Biarad B cdepara Ha 3paBeorias-
BaHETO, CIYKUTEJIUTE UMaT BHCOKO HUBO Ha €(DEKTUBHOCT
M Ka4yecTBO Ha paboTa, KOraTro ca HachpyaBaHU JIOCTATBUYHO
4ype3 MPaBUJIHO OPHEHTHPaHAa MOTUBALIUS. 3a PHKOBOJUTENS
Ha JieueOHOTO 3aBe/IeHHE MOTHBAIMATA HA €KHUIIa € KPaiHO
HEOOXOJMM YIIPaBJICHCKH HHCTPYMEHT, KOWTO TPsiOBa MOCTO-
STHHO M TIOCJIEAOBAaTeNHO Aa ce mpuiara. ChIIEeBpeMEHHO €
HEOOXOAMMO Ja c€ OTUUTA, Y& MOTHUBUPAHETO HA YOBEIIKHUTE
pecypcH e elHa OT Hal-Ba)KHUTE U Hal-CIIOKHU 3aJja4H, CTO-
SIIIM TPEeJ] CbBPEMEHHUS PHKOBOAUTEN. XOpaTa ca BBTPEIIHO
MOTHMBHMPAHU J1a MOCTBIBAT 10 HAYMH, KOITO I TH JIOBEJE
JI0 3aJI0BOJIIBaHE HA MOTPEOHOCTUTE UM. AKO OCHOBHUSAT MO-
THB Ha JaJIeH MEAUINHCKY CIIEUAJIUCT B JIEUeOHO 3aBe/ICHNE
e camara paboTa, TO TOU IIe ce JbPXKU 110 Ha4KH, BOJELI JI0
3aJI0BOJIsIBAHE Ha Ta3u MOTPEOHOCT. AKO OCHOBHHSIT MOTHBA-
LMOHEH (aKTOp € CBbP3aH C aJIeKBaTHO Bb3HAIPAXKICHHE, TO
BBTpEIIHATa MOTHUBAIMS IpeJIoara noBeJeHue, KOeTo Iie
JIOBEZIE 70 JKEJIAHOTO Bh3HArPAXKICHHE.

YaoBieTBOpeHOCTTa Ha MPOQECHOHAINCTUTE TI0 3ApaBHU
I'PYKM OT paboTara UMa KJIIOYOBA PoJisd B Ipolieca Ha pe-
IIaBaHe Ha 3J[paBHUTE MpoOiieMH Ha nmanueHTure. [Ipodecn-
ATa Ha MEIUIIUHCKUTE CECTPH, aKyIIEPKUTE U aCOLIMAPAHNTE
MEIUIIMHCKHU CIICIIMAJIICTH T10 3/{PaBHU TPHKU (MEAULIMHCKH
na00paHTH, PEHTTEHOBH JIA0OPAHTH, JIEKAPCKU ACHCTEHTH,
pexaOminraropy, (enamepn, OpTONeINYHN TEXHUIN U Ma-
Ca)KHCTH), 00CTMHEHH T10]] Ha3BaHHUETO ,, PO eCHOHATHCTH
MO 3/IPABHHM TPHKHU”, c€ CBBP3BA C (PyHAAMEHTAIHH OTTO-
BOPHOCTH KAaTO: IIPOMOLUSI Ha 3/IpaBeTo; NPOPIIAKTHKA Ha
3a00JIsIBAHNATA; B3CTAHOBSBAHE HA 3/[PaBETO 1 O0JICKYaBaAHE
Ha cTpajJaHueTo (2). 3aToBa OT M3KJIIOYUTEIHA BAXKHOCT € Jla
OBIaT OTKPUTH MOTPEOHOCTHTE Ha NMPO(ECHOHATHCTUTE I10
3[paBHU TPHXKHU, (PAaKTOPUTE, KOUTO TM MOTUBUPAT U HA Ta3H
OCHOBA JIa C€ PEeIIaBaT BBIIPOCHTE 3a MOA00psBaHEe HA MOTH-
BAI[MOHHHSI KIIMMAT.

IesaTa Ha MPOYYBAHETO € YCTAHOBSIBAHE HA PEATHOTO HUBO
Ha MOTHBAIUsA Ha TPOPECHOHATUCTUTE 10 3APABHU TPHKH,
uaeHTU(GUIUpaHe HA JIUMUTUPALIUTE TPOOJIeMHN (DAaKTOpH
U TPUYUHH, ONPEACIAIIN HEIOCTaThUYHATA UM MOTHBAIIHS,
KOHTO Ja MOCITY’KaT 3a MO-HAaTaThIITHOTO ONpEACsSHE Ha pe-
3epBUTE, MBTUIIATA U BH3MOXXHOCTUTE 32 YCHBBPIICHCTBAHE
Ha MOTHBAIUATA.

3a IMPOYYBAHCTO Ca U3MOJI3BAaHU CHIICCTBYBAIIlU HHCTPYMCH-
TapuyMu, KOMTO Ca aJalITUPAHU U JOII'BJIHCHU OT IJI€AHA TOY-
Ka Ha CHCHI/I(l)I/IKaTa Ha TpyJa B J1eueOHuTe 3aBCIACHMUSI.

BposaT Ha mpodecnoHaTUCTHTE TO 3ApaBHU TPHXKH, pado-
TEIIN Ha OCHOBEH TPYIOB JOTOBOP B JEUCOHUTE 3aBEICHUS
3a OoyiHMYHA momolr B obnact CMOisH, Bb3au3a Ha 344.
3a menuTe Ha MPOYYBAHETO ca aHKETHpaHW 226 METUIINH-
CKH crienuanucTu win 65,7 % ot paborenute. B n3Bankara
MMa TIPEICTABUTENH OT BCHYKHU KaTETOPHH CHEIHAIUCTH IO
3[paBHY T'PUKHU /MEIALIIUHCKH CECTPH, aKYIIIePKH, aCOIIHHPa-
HU MEIUIWHCKH CIICIUANIUCTH/ OT Pa3IMIHATE JIeYeOHH 3a-
BeZICHU 32 OONHUYHA ITOMOII B 001acT CMOIISH - TyOTHIHH
u yacTHH. [lepromsT Ha MpoydBaHeTO € Maii-fon 2016 T.

32 HEN L} | EEn
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In terms of management of medical institutions, staff
motivation is one of the most important factors. In the
specific work that is done in healthcare, employees have
a high level of efficiency and quality of work when they
are encouraged enough by properly oriented motivation.
For the head of the hospital the motivation of the team
is indispensable management tool that must constantly
and consistently applied. However, it is necessary to
recognize that the motivation of human resources is one
of the most important and most complex tasks facing
the modern manager. People are internally motivated to
act in a way that will lead them to satisfy their needs. If
the primary motive of a medical specialist in a hospital
is the work itself, it will behave in a manner conducive
to meeting this need. If the main motivational factor
is associated with adequate remuneration, the intrinsic
motivation involves behavior that will lead to the
desired reward.

Job satisfaction of healthcare professionals plays a key
role in solving the health problems of patients. The
profession of nurses, midwives and associated medical
healthcare professionals (medical technicians, X-ray
technicians, medical assistants, therapists, paramedics,
orthopedic technicians and massage therapists), united
under the name of ,healthcare professionals“ is
associated with fundamental responsibilities such as:
health promotion; disease prevention; health restoration
and suffering alleviation (3). For this it is essential to
point out the needs of healthcare professionals, the
factors that motivate them and on this basis to address
issues of improving the motivational climate.

The aim of the study was to establish the actual level
of motivation of healthcare professionals, identifying
limiting problem factors and causes that determine
their lack of motivation, which will serve to further
definition of reserves, ways and possibilities to improve
the motivation.

For the study existing toolkits have been used that are
adapted and supplemented by the terms of the specifics
of work in medical establishments.

The number of health care professionals working
on the basic terms of employment in the medical
establishments for hospital care in Smolyan stands at
344. For purposes of the study 226 medical specialists
or 65.7% of the workforce have been surveyed. The
sample has representatives of all categories of health
care professionals /nurses, midwives, associate medical
specialists/ from various hospitals in Smolyan - public
and private. The investigation period is May - July
2016.
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PE3YNTATU U OBCBXAAHE

CriennaMcTHTE TI0 3/ipaBHU I'PHIKHU ca MOAPETMIIN (aKTOpUTE
110 3HauuMOcCT. Clie/l H34UCIsIBaHE HA OTHOCUTEIHOTO TErIo 3a
BCEKH (haKTop, CHIIUTE Cca MOIPEACHH 110 BaKHOCT. Pamkupa-
HEeTO Ha (paKTOpHUTE - MOTHBATOPH € MIIIOCTPUPAHO Ha TaOI.1.

Ta6bnuya 1. Peaynmamu crioped mexecmma Ha Momuea-
UUuoHHUMe thakmopu

Ne | ®akTopu Ha moTuBauuma

3annawaHe

1
2 OpraHusauma Ha paboTHOTO Bpeme
3

Bb3MOMKHOCT 33 MHMLMATMBA U peannsaums Ha cobCcTBEHN
uenu

=Y

CoumanHu npuao6mMBKM, NpeaoCTaBsAHM OT N1e4ebHOTO
3aBegeHue

3a4,0B0O/ICTBO U MHTEPEC KbMm paboTa

CurypHocT 3a paboTHOTO MACTO

Mpu3HaHWe Ha CNOCOBHOCTU U YMEHUA

MpecTuk Ha npodecuata

V| |IN|o|wn

Bb3MOKHOCT 33 06yyeHMne 1 noBuLIaBaHe Ha KBasnduKa-
umaTa

10 | Bb3MOXHOCT 3a pacTex, Kapuepa

11 | YchosuA Ha Tpya,

12 | Ctun n noBeaeHne Ha pbKOBOACTBOTO

13 | Jobpuv KonerMaaHu oTHOLWEHWUA

14 | UHdopmmupaHoCT 3a cbbUTUATA B le4ebHOTO 3aBeseHue

15 | NoBuMWaBaHe Ha KaYeCTBOTO Ha K/JIMHWMYHATa AEeHOCT B

neyebHOTO 33 BegeHune

Tabnunara He 1aBa IbJIHA IIPEACTaBA 32 HUBOTO Ha Y/IOBJICT-
BOPEHOCT Ha MOTPEOHOCTUTE, HO HOCH MH(POPMAIIHSI KaK 3a710-
BOJISIBAHETO HA MOTPEOHOCTHUTE 1€ CE OTPa3H Ha MOTHBALIUSTA
Ha MepcoHaja B JICUCOHUTE 3aBEJCHUA U IIIe OKaXe TMOJIOKHU-
TEIJIHO BIIMSIHUE BbPXY pe3yJTaTutTe OT JieiHocTTa. [lo-mbiHa
MpeJCcTaBa 3a CTEMEHTa Ha yJIOBJIETBOPEHOCT Ha MOTPeOHO-
CTHUTE IIPU HAIPABEHOTO MTPOYUYBAHE € MPEACTaBeHa Ha Ta0M. 2.

Tabnuya 2. O606weHa hopma Ha pedysimamume om
npoy4yeaHemo (pecn. obobujeHa paHenucma u obobuweHu
OUEHKU 10 cmerneHu)

HEALTH MENAGEMENT AND ECONOMICS

RESULTS AND DISCUSSION

Health care professionals have arranged the factors of
importance. After calculating the relative weight of
each factor, they are prioritized. Ranking of factors -
motivators is illustrated in Table 1.

Table 1. Results based on the severity of motivational
factors

Ne | Motivation factors

1 Remuneration

2 Working time organization

Opportunity to initiative and realization of own goals

4 | Social benefits, provided by hospital
5 | Satisfaction and interest to work

6 | Job security

7 | Recognition of the abilities and skills
8 | Prestige of the profession

9 | Opportunity for training andqualification
improvement

10 | Opportunity for growth in career

11 | Working conditions

12 | Style and behavior of management

13 | Good coworker relationships

14 | Awareness about events in hospital

15 | Improving the quality of clinical activities in hospital

The table does not give a complete picture of the level of
satisfaction of needs, but it also brings information on
how satisfying the needs will affect the motivation of
staff in health institutions and will have a positive impact
on performance. A more complete picture of the degree
of satisfaction of needs in this research is presented in
Table. 2.

Table 2. Summarized form of survey results
(Generalized rankings and summary evaluations by
grades)

daKropu 3a moTuBauma 0606LieHM pe3ynTaTi OT TPETUA eTan Ha NPOyYBaAHETO
B %

Motivation factors Summarized results of the third phase of the study in %
3apoBoneHa He mora He3apoBoneHa
notpe6HocT [a npeueHs notpe6HocT

Neither satisfied
Satisfied nor dissatisfied Dissatisfied
1 | 3annawaHe / Remuneration 20,4 3,5 76,1
2 OpraHusauma Ha paboTHoTo Bpeme /Working time organization 79,2 6,6 14,2
3 Bb3MOXHOCT 332 MHULMATMBA U peannsaumsa Ha cobecTeeHn uenm / 28,3 8,4 63,3
Opportunity to initiative and realization of own goals
4 CoumanHu npuaobuBKK, NpeaocTaBaHM OT nedebHOTO 3aBeaeHue / 16,8 12,8 70,4
Social benefits, provided by hospital
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5 | 3agoBosicTBO M MHTepec Kbm paboTa / Satisfaction and interest to 38,9 12,4 48,7
work

6 CurypHocT 3a paboTHoTo mscTo / Job security 71,2 7,5 21,3

7 Mpu3sHaHue Ha cnocobHocTU 1 ymeHus / Recognition of the abilities 31,9 13,7 54,4
and skills
MpecTuk Ha npodecunTa / Prestige of the profession 25,7 13,2 61,1

9 Bb3MOKHOCT 33 06yyeHune 1 nosuwasaHe Ha KBaanduKkaumara / 42,9 19,9 37,2
Opportunity for training and qualification improvement

10 | BbamorkHOCT 3a pacTex, Kapuepa / Opportunity for growth in 16,4 11 72,6
career

11 | Ycnoewusa Ha Tpya / Working conditions 27,4 11,5 61,1

12 | Ctun n noseaeHne Ha pbrosoacTsoTo / Style and behavior of 19 15,9 65,1
management

13 | Ao6pu KonernanHu otHoweHus / Good coworker relationships 68,1 4,9 27

14 | UudbopmupaHocT 3a cbbuTHATa B leyebHOTO 3aBeaeHue / 15,5 8,8 75,7
Awareness about events in hospital

15 | MoBuwWwaBaHe KaYecTBOTO Ha KAMHUYHATA AEeMHOCT B Ie4ebHOTO 23 4,9 72,1
3aBegeHue / Improving the quality of clinical activities in hospital

O06o061eHata ¢popma B ropHaTa Tadauia ¢ HHGOpMaIMOHHA
0a3a 3a moCTposiBaHEe HA MOTHBALMOHEH podui (Pur.1).

Que. 1. MomusayuoHeH ripogusn Ha crieyuanucmu rno
30pasHU epuxu

Summarized form in the table above is an information
basis for creating a motivational profile (Fig.1).

Fig. 1. Motivation profile of healthcare professionals

e Seriesl
w— Series2

Series3

MoTHBaIIMOHHUAT NPO(GHUI ChABPKA ClieAHaTa HHpOpPMa-
uus: OnBeTeHaTa B CHHBO 30Ha MPEICTaBIIsIBa (PaKTHYCCKUS
MOTHBAIMOHEH Npod w1 Ha TepcoHaia. B Hest nonanar nuna-
Ta ¢ BUCOKa MOoTHBanus. ToBa e 30HaTa Ha peajiHara yJ0BJIeT-
BOPEHOCT OT BB3ICHCTBHETO HA MOTHBHpAIIUTE (DaKTOPH U
MPEICTaBJIsBA OMOJI30TBOPCHUSI MOTHBAIMOHCH MTOTCHITHAIT.

BTopaTa 30Ha Ha Kpbra, o4epraHa ¢ UYCpBCHA JIUHUS, XapaK-
Tepu3npa 663p213J'II/I'II/Ie Ha 49acCT OT pa60T€H.[I/IT€ II0 OTHOIIEC-
HHC Ha BLBZ[efICTBPICTO Ha OTACITHUTC MOTHUBUDPALN (baI(TO-
pu. ToBa e 30HaTa, B KOATO BBB BHUCOKaA CTCIICH Ca HaJIHIC

Motivation profile contains the following information:
colored blue area represents the actual motivational
profile of staff. It coveres people with high motivation.
This is the area of real satisfaction from the impact of
the motivating factors and represents the recovered
motivational potential.

The second area of a circle drawn with a red line
characterizes indifference on part of the employees
regarding the impact of individual motivators. This is
the area where there are reserves at a high degree for
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PE3CPBU 3a Bb3MOKHO MMOBHUIIIABAHC HA PaBHUILIETO HA MOTH-
Banus.

TpeTaTa 30Ha, oUepTaHa CbC 3CJICHA INHU ( MCIKAY UCpBCHA-
Ta JJUHUA U 3CJICHOTO OUCPTAHUC HA Kp"bl"a), XapakTepusupa
HCYAOBJICTBOPCHUCTO HA MEPCOHAJIA OT KOHKPETHHU YCJIOBUSA
Ha pa60THaTa Cpcla U B HEA Ca Jinarta ¢ HUCKa MOTHUBALlUs.

Me)II/ILU/IHCKI/ITe CIICIUAJINCTHU B 6OJ'IHI/ILU/ITC oTaaBaT MMbpPBO-
CTEIICHHO 3HAYCHHE Ha MOTHBATOpA ,,3amiamane’. /laHHuTe
OT M3CJEeIBAHETO MOKA3BaT HEYJOBIETBOPEHOCT mpu  76,1%
oT aHkeTHpaHure. [[pyunHUTE 32 HETOBOJICTBOTO OT 3aIlia-
IIaHETO MOTaT J1a ObAaT Pa3Nu4YHU. TeKKOTO HKOHOMHYECKO
CBHCTOSIHHE Ha OOJHMIIMTE OKa3Ba HETATHBHO BIMSHUE BBPXY
pasmepa Ha 3aruianianeTo Ha Tpyaa. 70% ot jeueOHuTe 3aBe-
JIeHU s 32 O0THUYIHA TOMOII[ B 00sacT CMOJISIH ¢a IbPIKABHU U
OOIIMHCKY U pa3dyuTaT 0CHOBHO Ha npuxonu oT H30K, koeto
BOJIH JI0 XPOHUYHO HEeAO(PHHAHCHPAHE U OTUYNTAHE HA BUCOKO
HUBO Ha 3aJUTHXHSUIIOCT. PHKOBOIUTENUTE HA JieueOHH 3aBe-
JICHUSI C€ CTPEMSIT Jia 33JI0BOJISIT MOTPEOHOCTUTE MPEITUMHO
Ha JICKApUTC CIOCUHUAJINUCTH, MOpaaiud BHBCACHU HU3UCKBAHUIA
B ,,KIMHUYHUTE MMBTEKU, KOETO BOJU JI0 CEPUO3HU JTUCIIPO-
MOPLUMH B 3aIUIAIIAHETO HA JIEKAPCKHsI NIEPCOHAN M Ha Clie-
LUAJIMCTUTE TIO 3paBHU I'prkH. JleueOHNTE 3aBEIeHHS KaTo
TBPrOBCKH JIPY’KECTBa MMAT IThJIHA CBOOOJA MPH NpHEMaHE
Ha MpaBuwiaTa 3a JAEHHOCT, BBTPEIIEH pejl U Bb3HArpaxie-
Husi. BpBesieHa e MeTo/IMKa 33 pas3npe/esicHUe Ha CpeIcTBaTa
3a JIOI'BJIHUTEITHO MaTEPUATHO CTUMYJIUPAHE, KOSTO YECTO CE
OLICHSIBA KAaTO HECIPaBE/JIMBA [IPU paslpe/ieiieHie Ha Cpell-
CTBAaTa HE CaMO MEX/Y OT/ACIHUTE KaTETOPUU MEPCOHAT, HO
U MEXJY CaMHTe MEIUIMHCKH CIeHAINCTH. Bb3Harpaxk-
JICHHETO Ha MPO(PECHOHAIUCTUTE 110 3JPABHU TPHKU HE €
00BBP3aHO C KAUECTBOTO M 00eMa Ha JeHHOCTTa UM. 3ara-
IIaHETO YECTO € HEeCNPaBeVINBO U MO-HUCKO B CPaBHEHHE C
JIpyru npodecun B 3apaBeorniaBaHeTo. Huckara oneHka Ha
TO3H (aKTOp € MOopoJieHa U OT (akTa, 4e TO He KOMIICHCHPA
BHCOKOCTPECOBHSI XapaKkTep Ha pabora.

MoTtuBatopsT ,Opranu3anusara Ha paGoTHOTO BpeMe ¢
pamKXupaH HAa BTOPO MSCTO, KaTO TrOJIIMa 4acT OT aHKeTHpa-
HUTE TIOCOYBAT TO3W (aKTOP KAaTO 3aJ0BOJIEHA MOTPEOHOCT
- 79,2 %. EctecTBOTO Ha paboTa B OOTHUIIMTE Hajara cre-
uuQuYHa OpraHu3anys Ha paboTHOTO BpeMe, KOSITO BKIIIOYBA
paboTra Ha CMEHH, HOIIHHU JISKYpPCTBa, paboTa B MOYMBHHU U
npasHuyHy JHU. B KonekTHBHUS TPyI0B 1OrOBOpP B OTpachil
»3paBeona3BaHe’” ca JOrOBOPCHH U YPEJICHN BBIIPOCH, KOUTO
HE ca HOPMAaTHUBHO perjaMEeHTHPaHH, HaIp. perilaMeHTHpaHe-
TO 3a paboTHATa CMsHA Ja MMa 3aIbJDKUTEIHO (pUKCHpaHH
HAyYaJo W Kpail; MpOABIDKUTEIIHOCTTAa Ha TIOYMBKA 32 XpaHe-
HE 10 BpeMe Ha 12-4acoBO IEXypCTBO; PErJaMEHTUPAHE Ha
ceMHUYHATa TOYMBKA;, pEriaMeHTHpaHEe Ha IOBEYE ILIATCH
TOAWIICH OTITYCK, B 3aBUCHMOCT OT CTaka M 3a paOOTHHIIH
U CIIY)KUTENHN Che 3arydeHa paborocmocobnocT 50 u Ham 50
Ha CTO, 32 paOOTHUYKH U CIIYKHUTEIIKH C JIBE JIelia, 3a padbora
npy crieluUYHM YCIIOBHUS 32 HIKOW KaTeropu pabOTHUIH
U CIY)KUTEIH U 3a paboTa Mpu HEHOPMHUPAHO PabOTHO Bpe-
Me; HAYMHHTE 32 pasnpeesieHue Ha KapTUTe 3a pexabuinra-
1usi, mpoduiakTuka 1 otaux u ap. (6). [logoben pexum Ha
paboTa y/0BIETBOPSIBA METUIIMHCKUATE CHEIUAIINCTH, 3aI0-
TO UMa BB3MOXKHOCT Ja paboTAT Ha IMOBEYE OT €IHO MSCTO H
Jla ToJaraT M3BBHpeAEH TpyA. Huckure 3ammatu B CeKTOpa
U CTPEMEKBT KBM ITO-BHCOKH TOXOIN Hajlara PelIeHueTo 3a

HEALTH MENAGEMENT AND ECONOMICS

possible increase in the level of motivation.

The third area outlined with a green line (between the
red line and green outline of the circle), characterizes
the dissatisfaction of the staff from specific conditions
of the working environment and there are people with
low motivation.

Healthcare professionals in hospitals attach utmost
importance to the motivator ,,Remuneration”. The
survey found dissatisfaction with 76.1% of respondents.
The reasons for dissatisfaction with payment may be
different. The difficult economic situation of hospitals
had a negative impact on the amount of wages. 70%
of medical institutions for hospital care in Smolyan
are state and municipal, and rely heavily on income
from NHIF, which leads to chronic underfunding and
reporting a high level of indebtedness. The heads of
medical institutions strive to meet the needs primarily
of specialists due to introduced requirements in
»clinical pathways* leading to serious imbalances in the
payment of medical staff and healthcare professionals.
Medical institutions like companies have full discretion
in adopting rules activity, internal order and salaries.
Methodology has been introduced for allocation of
funds for additional financial incentives that are often
assessed as unfair in the allocation of funds not only
between different categories of staff, but also amongst
medical professionals. The remuneration of health care
professionals is not tied to the quality and volume of
their activities. Payment is often unfair and lower than
other professions in healthcare. The lowest score on this
factor stems from the fact that it does not compensate
the high stress nature of the job.

Motivator ,,Organization of the working time* is
ranked second, many of the respondents indicated
this factor as satisfied - 79.2%. The nature of work
in hospitals has specific organization of working
time, which includes shift work, night shifts, work
weekends and holidays. In the collective labour
agreement in the sector ,,Healthcare* matters that are
not legally regulated have been negotiated and settled,
for example. regulation for the shift to a mandatory
fixed start and end; duration of meal breaks during
the 12-hour duty; regulation of weekly rest; regulation
of more paid leave, depending on the internship and
for employees with disability 50% and more than
50%, for female workers and employees with two
children, for work under specific conditions for some
categories of employees, and for work at irregular work
time; methods of distribution maps for rehabilitation,
prevention, recreation and more /6/. Such an operation
meets the medical profession because it is able to work
in more than one place and work overtime. Low wages
in the sector and the pursuit of higher incomes poses the
decision for additional work. However, this can lead to
severe congestion, fatigue and lack of efficiency in the
performance of official duties. The specifics of the job,
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JomrbIHUTENHA padora. ToBa o0ade MoXke J1a JOBENE 0 TEK-
Ka HaTOBAapEHOCT, MpeyMopa W JIUIca Ha e(EeKTUBHOCT MPH
U3MBJIHEHUE Ha CiyxeOHute 3aabokenus. Crerudukara
Ha paboraTa, OTTOBOPHOCTTA, C KOSTO TS € CBBP3aHa, ChIIO
BJIMSIST BBPXY ICHXHUYECKOTO W (DU3MUYECKOTO 3paBe Ha Me-
JUIAHCKUTE CTIEIHAACTH.

TpeTo MscTO B paHriucrara Ha (akTOpUTE HAa MOTHBALIMS
3aemMa (pakTopbT ,,Bb3MOKHOCT 32 MHUIMATHBA U peaJiu-
3a0Ms HA COOCTBEHHM WeJau“. YIOBIETBOPEHOCTTa OT TO3H
¢daxTop € MHOro HHcKa - 28,3%, BBIpPEKH Y€ MEIUIIMHCKHU-
T€ CNENHMAJIMCTH MY OTAaBaT rojsiMo 3HadeHue. B mpode-
CHOHAJIHATa JEHHOCT Ha MEJUIIMHCKATa CECTpa Ce OYepTaBa
CJIEZIHOTO IPOTHBOPEYHNE: HATMYHNE HAa HEOOXOJUMHY 3HAHUS U
YMEHUS ¥ OTPaHUYCHH Bb3MOXKHOCTH 32 aBTOHOMHOCT B ITPO-
decusra (3).

Ha 4eTBBPTO MSACTO € MOCOYCH MOTHUBAIMOHHHAT (DAKTOP
HCouuaaHu npuaoduBku®. YioBieTBopeHu ca easa 16,8 %
ot paboremure. CTaHAAPTHUTE COLUAIIHU TPUIOONBKH, KOU-
TO OCHUTYPSIBAT CUT'YPHOCT, Ca JIOI'BJIHUTEITHOTO 3paBHO M/
WM TICHCHOHHO OCHTYpsIBaHE, )KHMBOTO3aCTPaXxOBaHe, Bayue-
pH 32 XpaHa, KapTH 3 TPaJCKU TPAHCIIOPT U/HITH Pa3XOIH 3a
TOPHBO, TapaHTHPaHa OTIIyCKa Mpe3 OJUHATA, HOBUIICHHE,
CUT'ypHa NEHCHUs, U T.H. [1o-psaKo Ha 4acT OT mepcoHana ce
MPEIOCTABAT CIIYKEOHN MOOMITHH TesIe(hOHH.

Oxkassa ce, 4e (paKTopsT ,,32J0BOJCTBO H HHTEpPeC KbM pa-
foTaTa“ e kiacupaH Ha reto mscro. PaboraTa ce xapakrepu-
31pa ChC 3aBUIICH 00eM Ha CIy>KeOHHTE 3aabiukeHus. [Ipes
TOJISIMA YacT OT €KeTHEBUETO CH CIEIUATUCTUTE CE Hajlara jia
ce 3aHMMaBaT C aJIMUHHUCTPUPAHE HA ONpENeNCHN ICHHOCTH.
UYecra e cMsHaTa Ha MHCTPYKITUUTE 1 M3UckBaHmATa Ha H30K
1 HOpMaTHBHATA 6a3a. JIoOCTUTHAT € KPUTHYHUSAT MUHUMYM Ha
Opost Ha MEAMIIMHCKUTE CHEUATUCTU. Benyko ToBa yBenuya-
Ba cTpeca Ha paboTeInTe, BOAH 10 ACMOTHBALIUS U OIACHOC-
TH OT rpemiku. ToBa 00sCHsBA MOJYYSHUTE PE3YIATATH - TIO]
50% cuuTaT paboTaTa CH 32 HHTEpPECHA U pa3HOOOpa3Ha.

Ha mecto MsCTO mepcoHaTBT Kilacupa morpedHocTTa oT “CH-
TYPHOCT Ha pa6oTHOTO MsicTo”. Ot ciennanuctute 71,2% mo-
COYBAT yIOBJIETBOPEHHE. TO3M (PaKT € HAITBJIHO OOSCHUM IIPH
pBCTa ¥ BUCOKOTO HUBO Ha Oe3paboTuia B o6mact CMOISH.

®DakTopsT ,,[IpU3HaHHE HA CIOCOOHOCTH M YMEHHUSI“ € MO-
THUBATOP, KOITO B 54,4% OT cayuyauTe ce oka3Ba HE3aJ0BOJIE-
Ha MOTPEOHOCT HA CHELHAINCTHTE 110 3APABHU TPHIKU U € C
HHUCBK IPOLEHT Ha ynoBierBoperue — 31,9 %. Ilpodecnona-
JU3MBT ¥ IPU3HAHNUETO 3a 100pe CBBPIICHATA MM BBPIICHA
paboTa MHOTO YeCTO ce€ MOALCHSBA OT JIeKaps, HaYaJIHUKA,
MAIlMEHTUTE U HETOBUTE OJIN3KH. Bbh3HarpaxaeHneTo Ha mpo-
(hecHoHaNNCTHUTE TIO 3APaBHU TPHIKHU HE € OOBBP3aHO C Ka-
YECTBOTO M KOJMYECTBOTO Ha paboTara MM. MeANIIMHCKHUTE
CHELHUAJINCTH ca IIEHEH Pecypc, ¢ KOHTO pasmojara 3apas-
HaTa HU CHCTEMA U € OT Ba)KHO 3HAUEHHUE Te Ja Ce UyBCTBAT
3HAUYMMHU 32 JICUeOHOTO 3aBEJICHHUE.

wllpecTrax Ha npodecusiTa® € BaK€H MOTHUBATOP, HO IpPU
MIPOBEJCHOTO H3CJIE[BAHE JOMUHHUPA HEYIOBJIECTBOPEHOCT —
61,1%. Ilpodecusita rybu oT mpecTuka cu Mopaau OTpHLA-
TEJIHOTO OTHOILIEHUE HE caMO Ha OOIIECTBOTO KbM TPY/Ia UM,
HO W TOBA HaA JICKApHUTE. BnusHue oka3Bat U HUCKHAT npo-
decroHaneH cTaTyc, HeOIaroNpUsATHUTE YCIOBHS Ha padoTa,
HapyllleHa Bb3PacToOBa CTPYKTypa Ha podecusTa.
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the responsibility with which it is associated, also affect
mental and physical health of medical professionals.

Third place in the list of factors of motivation occupies
factor “Opportunity to initiative and realization
of own goals”. Satisfaction with this factor is very
low - 28.3%, although medical experts attach great
importance to him. In the professional activities of a
nurse following contradiction emerges: availability
of necessary knowledge and skills, and limited
opportunities for autonomy and career (4).

Fourth indicated motivational factor is “Social benefits,
provided by hospital”. Only 16.8% of workers are
satisfied. Standard social benefits that provide security
are additional health and/or pension insurance, life
insurance, food vouchers, public transport cards and/or
fuel costs, guaranteed leave granted during the year, job
increase, secure pension, etc. Business mobile phones
are rarely provided to the staff.

It turns out that the factor “Satisfaction and interest to
work” is rated in fifth place. The work is characterized
by a greater volume of official duties. In much of daily
life specialists have to deal with the administration of
certain activities. It is a frequent change of instructions
and requirements of the NHIF and regulations. Critical
minimum number of medical specialists is reached. All
this increases stress on workers, leads to demotivation
and risks of errors. This explains the results - below
50% consider their work interesting and variegated.

At the sixth place the staff ranked the need for “Job
security”. Specialists 71.2% indicated satisfaction. This
fact is explicable in the growth and high unemployment
in Smolyan region.

Factor “Recognition of the abilities and skills” is the
motivator that in 54.4% of cases proves unmet need
of healthcare professionals and low satisfaction rate -
31.9%. The professionalism and recognition for a job
well done or doing the work is very often underestimated
by the doctor, chief, patients and their relatives. The
remuneration of healthcare professionals is not tied
to the quality and quantity of their work. Healthcare
professionals are a valuable resource available to
the health system and it is important for them to feel
important for the hospital.

“Prestige of the profession” is an important motivator,
but in the survey conducted dominates frustration
- 61.1%. The profession lost prestige because of the
negative attitude not only of the public to their work,
but also that of doctors. Low professional status,
unfavorable working conditions, impaired age structure
of the profession have influenced, too.

The ninth ranked factor is “Opportunity for training
and qualification improvement”. Although it is not at
the forefront of motivators, it turns out that it is largely
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Ha 9 msicro e kiacupan ¢akTopsT ,,Bb3M0OKHOCT 32 KBaJIH-
(ukanusa n o0yuenue®. Benpeku ye He € B YETHUTE PEIULIU
Ha MOTHBATOpPUTE, C€ OKa3Ba, Ue B TOJIIMA CTEIEH € YAOBJIET-
BopeH. ToBa Moka3Ba, Y€ MEAMLUHCKUTE CHELMATHCTU UMat
JKEeJTaHUE J1a MPUA0OMBAT M YCHBBPIICHCTBAT 3HAHUS M yMe-
HUS, Je4eOHUTE 3aBE/ICHUS TojlaraT yCHJIUS /1a KBaJTH(HUIIN-
par nepcoHasia. MoTuBanusaTa 3a NPOAbKaBallo 00ydeHHE €
caMo BBTPEIIIHA, 3aII0TO BCE OIIE HIMA BbBECHU H3HCKBAHMS
3a HUBOTO HAa KBAJU(DMKAIMS HA CHEHATICTHTE 110 3/IpaBHU
rpmwxu. HuBoTO Ha nmpodecronanta KBalnpuKaus Ha Mean-
IIMHCKHUTE CIEIUAINCTH TPsOBa a € B KOpeTalus ChC ChBpe-
MEHHHTE TOCTIDKEHHS Ha MEIWIIMHCKaTa HayKa M MpaKTHKa
U Ha aKTyaJlHUTE U3CJIE/[BAHU B CUCTEMaTa Ha 3JpaBeola3Ba-
Heto. HeoOxoauMo e pa3BuTHE Ha HAyYHHS W3CJICOBATEIICKH
KamanuTeT B MEIUIMHCKUTE YHUBEPCUTETH M OCUTypsIBAaHE
Bpb3KaTa MEXAy HayKaTa ¥ IPUIIaraHeToO Ha HayYHUTE pa3pa-
OOTKH B IPAKTHKATA Ha CIEIHATIMCTHTE IO 31PAaBHU IPUKH (4).

DakTOPHT MOTHUBATOD ,, BB3MOMKHOCT 32 pacTe:k U Kapuepa*
e cnabo ynaoBiaeTBopeH — 16,4%. MeauIMHCKUTE CIeHaIn-
CTHM CUUTAT, Y€ U3KAYBAHETO B MO-BUCOK PAHT B HepapXusta
HE BUHAru € 0OBBP3aHO C [I0-BUCOKA 3ariaTa U aBTOPUTET, a
caMo JIOI'BJIHUTETHO HATOBapBaHE C OTTOBOPHOCTH, O€3 Ipa-
BOMOIIIUS 32 CIIPABSHE C TSAX.

Ha 11 msacTo e xnacupas GakTopsT ,,YcjaoBus Ha Tpya“. He-
JOCTATBUYHUAT (UHAHCOB pecypc B OOMHHLUTE 3aTpyIHSIBA
MOTBPIKAHETO U OOHOBSIBAHETO HAa MaTepHAIHO-TEXHHYE-
ckara 0a3a, BOAM 70 HEAOCTHUT Ha CPEACTBa, MaTepuan, Jie-
KapcTBa M KOHCYMaTHBH M MOCTaBsi HA CEPHO3HO M3IUTAHUE
pabotemute. @akTOPBT € KIACHPAH Ha €AHO OT HOCICIHUTE
MeCTa, C BHCOK MPOLEHT HEyJIOBIETBOpEHOCT - 61,1%, moxa-
CKa3Ba He J0TaM J00pH YCIIOBHUSI, KOETO MOXKE J1a C€ ThIKYBa
KaTo XKeJNaHHe Hello Aa ObJie MPOMEHEHO.

CTHJIBT ¥ NMOBEJIEHHETO OT CTPAHA HA PBHKOBOACTBOTO €
MOCTABEH HAa JIBAHAIECETO MJICTO B KiacamusTa. Bzammo-
OTHOIIEHUSTA ¢ PBKOBOJCTBOTO Ca OIIEHEHHU C BHCOKA CTENEH
Ha HEYJOBICTBOPEHOCT - 61,5%. ToBa 1aBa OCHOBaHHE HA Pb-
KOBOJICTBOTO J[a ThPCH PE3EPBH, 3al[0TO HE3a0BOJIEHOCTTA
Ha Ta3u MOTPEOHOCT Ch3/1aBa MPEANOCTABKA 33 HEOLCHIBAHE
Ha BCHYKH JIPYTH YCUIIHSI HA PHKOBOACTBOTO 32 MOJJ00PsSBAHE
HA MOTHUBALUATA.

Bbrpeku ue He e OlEeHEH Karo cujeH (akTop MOTHBATOP
OIICHKHUTE 32 ,,/l00pH KoJIernajJHu OTHOLIEHHUS* TTOKa3BarT,
Y€ ChIIECTBYBAT ]106pl/l BBTPCIIHU B3AUMOOTHOIICHU A MK Y
nepcoHasa. YI0oBJIETBOPEHOCTTa Ha To3H (akTop e 61,5% u
TOBA € CPABHUTEIIHO OJIarONpPHUsATHO, 3alI0TO JIOOPHUST IICH-
XOKJIMMAT, B3aMMHAaTa TOJEPAHTHOCT, YBaXXEHUE W KOJICTH-
AJTHOCT IO3BOJISIBAT Ja C€ HAMAJM CTPECHT U Ja ce (hopMHpa
OINTUMAJIHA CPEeAa.

MotuBatopsT ,,IH(pOpMHPaAHOCT 32 cHOUTHSATA B Jieyed-
HOTO 3aBe/leHHe* ¢ KJIacUpaH Ha MPEANOoCiIeHO MsCTO H €
C BHCOKa CTCICH HEYIOBICTBOPEHOCT — 75,7%. Wubopmu-
paHeTo Ha CIELUAIINCTHTE 33 BBIIPOCH U CHOUTHUSI, KOUTO '
KacasT, ¥ yBa)kaBaHETO Ha PAaBOTO HA MHEHHE OH JIOBEJIO JI0
TIO-TOJISIMO YAOBJICTBOPEHHUE OT ITpodecHsTa.

®DakTOPHT HA MOTHBALMS, MOCTABEH HA TOCIICAHO MSICTO B
KjacanusTa ,,JIoBHIIAaBAHETO HA KAYeCTBOTO HA KJIAMHHY-
HATa JeiiHOCT B JIeYeOHOTO 3aBeJdeHHe”, ¢ C BUCOKA CTEICH
Ha HeynosieTrBopeHoct - 72,1%. To3u dakrt e TpeBoxeH, 3a-
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satisfied. This shows that medical professionals are
willing to acquire and improve knowledge and skills,
medical institutions endeavor to qualify the personnel.
The motivation for continuing education is just inside
because it does not place requirements on the level of
qualifications of healthcare professionals. The level of
qualification of medical specialists must be correlated
with recent advances in medical science and practice,
and of the current research in the health system. It is
necessary to develop the scientific research capacity
in universities and providing relationship between
science and application of scientific developments in
the practice of healthcare professionals (5).

Factor motivator “Opportunity for growth and
career” is poorly satisfied - 16.4%. Medical experts
believe that the climb in a higher rank in the hierarchy
is not always tied to higher salary and authority, but an
additional burden with responsibilities without powers
to deal with them.

The 11th ranked factor is “Working conditions”.
Insufficient financial resources in hospitals hinder the
maintenance and renovation of material and technical
base, leading to a shortage of funds, materials,
medicines and consumables and face workers to serious
challenge. Factor is rated at one of the last places with
a high percentage dissatisfied - 61.1%, which suggests
not so good conditions, which may be interpreted as a
desire for something to be changed.

The style and behavior by management is set to twelfth
place in the ranking. Relationships with management
are estimated with a high degree of frustration - 61.5%.
This gives rise to the leadership to seek reserves because
the dissatisfaction of this need creates a prerequisite for
all other efforts of management to improve motivation
to be unrated.

Despite not assessed as a strong motivator factor the
estimates “Good coworker relationships” show that
there are good internal relationships between staff. The
satisfaction of this factor is 61.5% and it is relatively
favorable, because good psychological climate, mutual
tolerance, respect and collegiality allow anyone to
reduce stress and to form an optimal environment.

Motivator “Awareness about events in hospital” is
rated last but one and is highly dissatisfied - 75.7%.
Informing professionals about issues and events that
affect them, and respect for freedom of opinion would
lead to greater satisfaction from the profession.

The factor of motivation placed last in the ranking
“Improving the quality of clinical activities in
hospital” with a high degree of frustration - 72.1%.
This fact is alarming because the importance of
motivation in the medical profession is directly related
to quality of care and a prerequisite for improving
health and patients. Rapid advances in medicine, the
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I0TO 3HAYMMOCTTA Ha MOTHUBALMATA B MEUIIMHCKATa pode-
CHUsl € MPSIKO CBBP3aHa ¢ KaueCTBOTO Ha MOJIATAaHUTE TPHKU
W MpeanocTaBKa 3a MoJo0psiBaHe Ha 3/IpaBeTO W Ha IMaIUeH-
tuTe. Bhp3usAT HanpeabK Ha MEIUIMHATA, HAPACTBAHETO HA
3[paBHaTa KyJITypa Ha NallMCHTHUTE, KOUTO UMaT MO-BHCOKH
M3UCKBAHMSI M MPETEHIIMY OTHOCHO OKa3aHaTa MM MEAHMIIMH-
CKa ITOMOIII, OTIPEJIeNAT HapacTBallaTa pojst Ha TO3H (GaKTop.

OO000IIEHUSIT MOTJIe]] BPXY PE3YJITATUTE OT ONPEENITHETO Ha
MOTHBAIIMOHHUS MTPO(UI HA CIICHUATUCTHTE TI0 3IPaBHU I'PH-
KU JTaBa Bb3MOXKHOCT JIa C€ Pa3KPUSIT BOJCIIU TOTPEOHOCTH U
Jla ce TMpeAIprueMar JACHCTBHS 3a pa3paboTBaHE HA MOIXOM -
I MOTHBATOPH B MEPCIICKTHBA M 32 KOPUTHUPAHE HA HIKOH
JICHHOCTH B YIIPaBICHCKHS MTPOILIEC.

n3soau

[Mpodecusita Ha crenUaIMCTUTE IO 3IPaBHH TPUXKH TyOH
CBOATA IMPUBJICKATCITHOCT. HpI/I‘II/IHI/ITe 3a TOBa Ca pa3jinuHu
— HHCKO U HECITPaBEIJINBO 3aIljIalllaHe, HATOBAPEHOCT, U3BBPIII-
BAaHE Ha HECBOMCTBEHU 3aJaud, JEHHOCT IIPU HENOCTATHUYHU
pecypcu, cTpec, BUCOKa OTTOBOPHOCT, JIMICA HA MEPCHeKTHRA
3a KapuepHO pa3BUTHE, JUIICA HAa CUCTEMA 3a MPOIBJKABAILO
oOpasoBaHue. Bcuuku Te3u pakTopy B ©KEITHEBUETO HA OOJTHU-
1aTa HaMaJIsIBaT MOTUBaUATa U YIOBJIECTBOPCHOCTTA U 3aTPy -
HABAT Mpolieca Ha padoTa. [leiHocTHTE 1O 3ApaBHU IPUXKHU ca
CBIIIECTBEHA U HEMAJIOBAYKHA YACT OT JICUCHUETO, pexaOminTa-
musiTa u npodunaktiukara Ha 6onecrure. ETo 3aio e Heobxo-
JUMO a CC THhPCAT PCIICHUA U Bb3MOXKHOCTU 3a NMMOBUILIABAHE
Ha MOTHUBalUsATa U OIITUMHU3UPAHE HA 3APAaBHUTE I'PUKU.

Hacoxku 3a NPUBJINYAHEC U 3abpPrKaHC HA HpO(I)CCI/IOHaJ'II/ICTI/I-
TEC IO 3IPpaBHU I'PUKU U YCBBBPIUICHCTBAHC HA TPYAOBATa MO-
THUBAIIUA.

1. banancupaHe Ha 3aIUIalIaHETO CIPSIMO I1a3apa Ha TpyJa
Ype3 yBEJIMYEHHETO Ha HAa4yaJIHUTE OCHOBHU 3aIUIaTH H
JIOM'BJIHUTEITHH Bb3HATPAXK/ICHUS HA CIEIHATUCTUTE TI0
3[PaBHU 'PUKH.

2. DBanancupane Ha 3aIlIAIAHETO BBTPE B JIEUEOHOTO 3aBe-
JICHUE Ype3 BBBEXK/AHETO HA CIPABEIJIMBA U MPO3pavyHa
METOIMKA 32 JOMBIHUTEIHO MATEPUAITHO CTUMYITUPAHE.

3. ChoTBeTCTBHE Ha HUBOTO Ha 3aIljlalllaHe Ha TPy1a CIIPSIMO
e(heKTUBHOCTTA M Ka4eCTBOTO Ha paboTa upe3 BbBEXKIaHE
Ha cMCTeMa 3a OILIEHKa Ha TPYJIOBOTO MPEACTaBsSHE, YHUTO
pe3yIITaTH J1a ce M3IOJ3BAT IIPH ONpeesITHeTO Ha padoT-
HUTE 3aIUaTH. Taka BCEKH CICIUAKCT IIe BUXKIa, Y€ YCH-
JIUSITA MY C€ OLICHSIBAT U OM MMall MOTHBAIUSTA JIa 1ojiara
MOBEYE YCHJIMS, & CHIICBPEMEHHO Ille UMa M CTHMYI Ja
TMoZinoMara Jiekapsi pu JieueOHO-THarHOCTHYHUS ITPOLIEC.

4. PbCTHT Ha 3alUlaTUTE Jia ce OOBBPIKE C MOBHILIABAHE HA
npodecrnoHaHaTa KBaTu)UKAIKS HA MEAUIIMHCKUTE CIie-
nuanuctu. Hagrpaxkmamoro obydenne na 0ble 00Bbp3a-
HO U C U3pacTBaHE B fiepapxusTa.

5. B ynpaBieHCKUTE pelieHus 10 OTHOLIEHUE Ha JEHHOCTUTE
TI0 3/IpaBHY T'PIDKA € HEOOXOINMO J1a y9acTBaT U J1a Ce B3e-
MaT OT PBKOBOAUTEIIN 10 3APaBHU I'PUKHU, & HE OT JIEKAPU
WM IPYT TIePCOHaN, KOMTO He TMO3HaBa Crierudukara Ha
JIEWHOCTHTE.
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increase in health awareness of patients who have
higher requirements and demands on medical care,
identify the increasing role of this factor.

The summary overview of the results from the
determination of a motivational profile of healthcare
professionals gives the opportunity to reveal major needs
and to take action to develop appropriate motivators
in perspective and to correct certain activities in the
management process.

CONCLUSIONS

The profession of healthcare professionals loses its
attraction. The reasons are different - low and unfair
payment, workload, performing unusual tasks, activity
in insufficient resources, stress, high responsibility,
lack of career prospects, lack of a system of continuing
education. All these factors in everyday routine of the
hospital decrease the motivation and satisfaction and
make it difficult the process. Activities on health care
are essential and significant part of the treatment,
rehabilitation and prevention of diseases. It is therefore
necessary to look for solutions and opportunities to
increase motivation and optimization of care.

Guidelines for attracting and retaining health care
professionals and improving labor motivation.

1. Balancing wages to the labor market by increasing
the initial basic salaries and allowances of health care
professionals.

2. Balance of payment within the hospital through the
introduction of a fair and transparent methodology for
additional financial incentives.

3. Compliance with the level wage to efficiency and
quality of work by introducing a system of performance
appraisal, the results can be used in the determination
of wages. So each specialist will see that his efforts
are valued and would have the motivation to do more,
while there will be a stimulus to assist the physician in
medical-diagnostic process.

4. Wage growth is to be bound by enhancing the
professional qualifications of medical professionals.
Upgrade training to be linked with the advancement
in the hierarchy.

5. In managerial decisions in respect of activities in
healthcare need to participate and be taken by leaders
in healthcare, not by doctors or other personnel who
does not know the specifics of activities.
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6. JleueOHWTE 3aBEJICHUS, KOUTO MCKAT J1a MOJ00PAT YCIOBH-

ATa Ha TPYyJ 3a CBOsSl IEPCOHAJI, MOTaT Jja KaHAUJATCTBAT
3a ()HAHCOBA ITOMOII 110 PA3JINYHHU IPOTPAaMH U TPOCKTH.
[TpoextuTe Morar Ja OBIAT 3a OCHI'ypsIBAHE Ha 3/1paBo-
CJIOBHU ¥ 0€30TIaCHY YCIIOBHSI HA TPY/I, 3a Pa3IHMYHH COLU-
AJTHW TIPUJIOONBKH U IPYTH.
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3ACUINIBAHE HA
TPAHCIPAHUYHOTO
CbTPYAHUYECTBO -
OT NbPBUYHATA OO
CMNELUHATA nomouy

Tonop Yepkeson
MFEAJIL ,,/I-p Am.[{agposcku” AJ], ep.Kopocanu

PE3IOME

Tpauncepanuunomo cvmpyonuuecmseo mexcoy obracm ,,Po-
oonu” ¢ Cesepua I'vpyus u Kepooicanuiicka obracm e ¢ nao
Odecemeo0uwna 0A6HOCM U ¢ KOHKPEMHU NOCTUNCEHUsT OM
HAKOIKO ycnewHo peanusupanu npoekma. OcHoeHa posis
8 MOBA CLMPYOHUUECNBO UMAM HAli-2oaemume OOIHUYU 8
dgeme obnacmu - mesu 6 2p. Komomunu u 6 ep.Kopoocanu.
Paszeumuemo na pecuonannama ungpacmpyxmypa, ¢ Ha-
auuuemo Ha mparcnopmer kopuoop u I'KIII npes npoxooa
, Maxaza”, yeenuuu npeduszsuxamenrcmeama npeo nededHu-
me 3a8e0eHusl, GKIIOYUMENHO PeaKyuume npu CNeuH uH-
Yuoenmu u NeMHOMPAHCROpMHYU npousutecmeus.dpes 1Hoeo
NPOEKMHO Npediodicenue ce nPasu MOCn Mexncoy NbpPEUUHa-
ma u cnewHama nomouy om Oseme CMpAanu Ha paHuyamd,
Kamo ce 3acuiea Kanayumemnm 3a peakyus Ha ieuyeOnume
3a6€0eHUst @ CNEUHU YCI08USL U U36LHPEOHU CUMYAYUU.

KurouoBu 1yMu: TpaHCTpaHUYHO CHTPYJHHYECTBO,
II'BPBUYHA M CIICIIHA ITOMOII, U3BBHPEIHN CUTYAINH,
e(eKTUBHOCT, Pe3yJITaTH

[Mpoextsr MediciNet II e mponbinKeHHe HA YCIENIHO pean-
3upaH npoekT B nepuoaa 2012-2014 r., ozarnaseH ,,3acuiiBa-
HE Ha CBTPYAHUYECTBOTO Mexay OomHniute B KomoTHHE 1
Kepmkanu 3a Hali-moOBp OTTOBOP OT TSAXHA CTpaHa, B CIy-
Jaii Ha CHEUIHW CUTYaINH, ¢ (OKYC BbPXY aBTOMOOMIIHUTE
karactpodu (MediciNet)”, koiiTo 6 prHAHCHpaAH OT BTOpATa
MOoKaHa 3a HaOWpaHe Ha MPOeKTHHU mpemtoxkenus no EITTC
oI pprng-bearapus 2007-2013 r.”. To3u mPOEKT € OI[eHeH KaTo
Haii-no0pa NpakTHKa OT YIpaBJIsBalllys OpraH Ha IPOrpaMu-
Te 3a €BpOIEIHCKO TEePUTOPHUATHO CHTPyAHHUUYECTBO. OCBEeH
TOBA, MPOEKTHT € M30paH OT MUHUCTEPCTBOTO Ha 31PaBEO-
na3BaHeTo B I'bpuus 3a ywactue 3a Harpana Ha ,DoHmanus
31paBe Ha oOequHeHuTe apadbckn emupersa Ha C30” 3a 2015
rogmaa. MediciNet 11 ¢ Bp3MOKHOCT 3a IPOIBIKaBaHE Ha
e(eKTHUBHOTO N €(UKACHO CHTPYIHHUYECTBO MEXKIY IBETE
OOJHUIN, KaTO HOBOTO IPOEKTHO ITIPEIJIOKEHHE OTHOBO CE
¢dokycupa BbpXy CIeNIHATa MEUIIMHCKA TOMOII U I€HCTBU-
Ta pu U3BbHpeaHU cutyanuu. [Ipoextsr MediciNet, m3mbi-
HEeH B PaMKHTE Ha TPEIXOIHUS IPOrPaMeH TEepHO/I, JTOBE/Ie
JI0 3HAYMTEIHO MMOA0OpsSBaHEe HA 3/paBHUTE HHPPACTPYKTY-
PH U NIPEIOCTaBSIHUTE YCIYTH B JIBETE OOJHHIIM, JOTPUHECE
CBIIO Taka 3a MoJOOpsiIBAHE Ka4eCTBOTO Ha JKMBOT B TpPaH-
CrpaHMYHUS paiioH. Bbrpeku ToBa, ABeTEe OOIHUIN BCE OLIE
pasnounarar cbe ctapa HHpacTpyKkTypa 1 000opyaBaHe, KOETO
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INTENSIFICATION
OF TRANS-BORDER
COOPERATION - FROM
PRIMARY CARE TO
EMERGENCY CARE

Todor Cherkezov
Dr. At. Dafovski General Hospital, city of Kardzhali

ABSTRACT

Cross-border cooperation between the Rhodope Region,
Northern Greece and Kardzhali Region, Bulgaria dates
back as far as over ten years, with actual achievements
of several successfully completed projects. A major role
in this cooperation is played by the largest hospitals in
these two regions located in Komotini and Kardzhali.
Development of regional infrastructure, availability
of transport corridor and border checkpoints in the
Makaza pass have increased challenges to medical
institutions, including response to emergency incidents
and road traffic accidents. A new project is proposed
with the aim to create a bridge between the primary
care and emergency care on both sides of the border by
improving the response capacity of health institutions
under emergency conditions.

Key words: cross-border cooperation, primary
care, emergency care, emergency events,
efficiency, results

The MediciNet II project is the sequel to a successfully
implemented project in the period 2012-2014 entitled
»Strengthening of cooperation between the hospitals in
Komotini and Kardzhali for their best response in the
event of emergencies, with a focus on road accidents
(MediciNet )“, which was funded by the second call
for proposals under the ETCP Greece-Bulgaria 2007-
2013. This project was assessed and determined as best
practice by the Managing Authority of the European
Territorial Cooperation Programmes. In addition, the
project was nominated by the Ministry of Health of
Greece to apply for the United Arab Emirates Health
Foundation Prize for 2015 within the framework of the
WHO. MediciNet II is an opportunity for continuation of
the effective and efficient cooperation between the two
hospitals, and the new project proposal again focuses on
emergency medical care and emergency response. The
MediciNet project implemented within the previous
programming period led to a significant improvement
of health infrastructure and services provided at both
hospitals, and also contributed to improving the quality
of life in the trans-border region. However, the two
hospitals still have old infrastructure and equipment,
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3APABEH MEHU)XXMDBHT N NKOHOMUWKA

MpoABIKABA 1a OTpAaHMYABa KaNalUTeTa UM 3a pearupaHe B
cinyuall Ha M3BBHPENHU CUTyauuu. TepuropumanHara oTro-
BOPHOCT Ha JIBETe Hal{-rojeMu OOIHUIM B oOacTuTe Potomnu
u Kepmxanu obxBama HacelneHne oT o0mo 264 847 mymru.
JlBeTe obmacTH ce XapakTepu3upar ¢ HHTCH3MBHA CIOKHOCT
Ha HACEJICHUETO, BKIIOUNUTEITHO POMH, UMUTPAHTH U p. B cb-
IIOTO BpPEME, NMPOLEHTHT Ha Aela ¥ Bb3PACTHH — JIBE TPYIIH,
KOWTO C€ HYKAASIT Hai-4eCTO OT CIEIIHA MEAUIINHCKA TTOMOII
— ¢ 3a0enexuTenrHo roasaM. SWOT-a"HaIu3bsT Ha HACTOSIIATA
CcUTYyalus, HallpaBeH OT YnpasiisiBaius oprad Ha [Iporpama-
Ta, MOKa3Ba, Y€ XUTCIUTC HAa TPAaHCTpPaHUYHUA paﬁOH ca us3-
MIpaBeHU MpeJI FOJIeMH 3/1paBHU MPEAU3BUKATEICTBA, 0COOEHO
B oTAaseueHuTe pailonu. Ilokazarenure Ha 31paBHUS CTATyC
HE ca 3aJ0BOJIUTEJIHU 110 OTHOUIEHHE Ha KaueCTBOTO, BBIIpe-
KM 33JI0BOJIUTETHUTE HUBA MO OTHOIIEHUE Ha KOJIUYECTBOTO
(3apaBHa MHQpacTPYKTypa B paiioHa), KOETO IMOKa3Ba JIMIICA
Ha e()MKACHOCT IIPH MPHUIIATAHETO U Pa3INpEeTICHUETO Ha pe-
cypcute. B TO3M KOHTEKCT, OCHOBHATa HEOOXOIMMOCT, KOSATO
MOTHUBHpa 3a]BukBaHeTo Ha mpoekta MediciNet II e no-
IOOPSBAHETO HA IAJIOCTHATAa €PEKTUBHOCT MPH OKa3BaHE Ha
II'BPBUYHA U CIIEIIHA MEUIIMHCKA TIOMOII] Ha TPAHCT PAHUTHO-
TO HaceJeHHE N0 OTHOLICHHE Ha HHPPACTPYKTYPHHUTE YCIy-
I'l, KAKTO ¥ BHBEIKIAHETO HA ONCPATUBHU COPTyepHHU pelie-
HUSI, HACOUEHH KbM yJIeCHsIBaHEe Ha paboraTa Ha 3JpaBHUTE
CIELUAIUCTU B OTAaJIe4eHUTE paiioHu. I1o To3u HauuH MOXxe
Jla ce MOCTUTHE M0-100p0 TEPUTOPUAITHO U COLIUAITHO MOKPH-
tue. Illo ce oTHAaCS 10 OCHOBHMTE LeJIeBH FPYIH, TPOEKTHT
ce (okycupa BBpXY Hai-ys3BUMara 4acT OT HaceJIeHHETO
(nHBanuuM, OCTHU U 1Ip.) U TPYTIH, IPOSBSBAIIN BUCOKA Yec-
TOTa Ha 3PABOCIOBHH MPOOJIIEMH M BHCOKA TPAaHCIPAHUYHA
MOOHMITHOCT (HaripuMep pOMHU, HeJeTaTHI HMHUTPAHTH | T.H.).
B pesyaraTr Ha mpoekTa ce oyakBa /1a c€ yBEIHYN Kamallu-
TeTHT U e(PeKTUBHOCTTA HA CIENIHATa MEAMIIMHCKA TPHKa U
MO-CIEUAHO YBEIHMUaBaHe Ha JUArHOCTUYHUTE U T€pareB-
TUYHHUTE MPOLENYPH, IPEABUIACHHA HA TOBA HUBO.

Oomara croitHOCT Ha rpoekTa ¢ 1500 000 eBpo, kato 3a Jei-
Hoctute HAa MBAJI , JI-p Atanac ladoBcku”-rp.Kepmxamm
ca mpensuaeHu 628 500 eBpo, ¢ KOUTO IIe OBJE AOCTaBCHA
HOBA araparypa 3a CIelIHa MEANIINHCKA TTOMOIII.

B o0xBara Ha mpoekTa romasia 1 nojo0opsiBaHeTo Ha e(heKTUB-
HOCTTA Ha 3/paBHATa CUCTEMa KaTo ISI0, Ype3 HoJo0psaBaHe
Ha CBHIIECTBYBAIINTE U Ch3JaBaHEe Ha HOBH BB3MOXXHOCTH 3a
CIEIIHA MOMOIL, 32 aJIeKBaTHA PeakUHs MPH HU3BBHPETHH
CUTYLMH, Bb3HUKHAIM B TPaHCTPaHWYHUs pernoH. Obmara
MpaKkTHKa B MOMEHTa € MOCTpaJaiuTe 1a ObIaT TPaHCIOp-
TUPAaHH B MO-TOJIEMH CIICHHAIH3UpaHu OonHUIH. Chrpyn-
HUYECTBOTO NP pelIaBaHe Ha 34PaBHH IPOOJIEMH € elHa OT
OCHOBHUTE IIeJIX Ha Iporpamara. [logoOpsiBaHeTo Ha 3apaBe-
OIIa3BaHETO U MEIULIMHCKHUTE YCIYTH e AOIpUHecaT 3HauH-
TEJTHO 3a MOBHUIIIaBaHEe KaueCTBOTO Ha )KUBOT.

LIENIM HA NMPOEKTA

Oo6mara men Ha mpoekta MediciNet II e momoOpsiBaHe Ha
e(eKTUBHOCTTA HA IBbPBUYHATA U CICIIHATA MEIUIMHCKA
MOMOIIl B TPAHCI'PAHUYHHUS PErHOH Ha obnactute Pomonu u
Kwbpokanu, ype3 0OHOBsIBaHE HA CHIIECTBYBAIIUTE U Ch3/1a-
BaHE HAa HOBHM MEJIUIMHCKHU YCIYTH M 00OpYyJBaHE B JBETE
NapTHLOPCKHU OonHunK. J[BeTe 00macTu ce XapaKTepu3upaT
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which continues to restrict their capacity to respond
to emergencies. Territorial responsibility of the two
largest hospitals in the Rhodope Region and Kardzhali
Region covers a total population of 264,847 people.
Both regions are characterized by intense complexity
of the population, including gypsies, immigrants and
others. At the same time, the percentage of adults and
children - two groups that need the most emergency
medical attention - is remarkably large. SWOT-analysis
of the current situation made by the Managing Authority
of the program shows that residents of the border area
are facing major health challenges, especially in remote
areas. Indicators of health status are not satisfactory in
terms of quality, irrespective of satisfactory levels in
terms of quantity (health infrastructure in the region),
which shows a lack of efficiency in implementation and
resource allocation. Within this context, the basic need
that motivates the start of the MediciNet I1 project is to
improve the overall efficiency in providing primary and
emergency medical care to cross-border population in
terms of infrastructure services and the implementation
of operational software solutions aimed at facilitating
the work of health professionals in remote areas. Thus,
a better spatial and social coverage can be achieved. As
for the main target groups, this project focuses on the
most vulnerable part of the population (disabled, poor
and others.) and groups exhibiting a high incidence of
health problems and high cross-border mobility (e.g.,
gypsies, illegal immigrants, etc.). It is expected that this
project will increase the capacity and effectiveness of
emergency medical care and in particular increase the
diagnostic and therapeutic procedures provided at this
level.

The total project cost is €1,500,000, of which €628,500
will be used to supply new emergency care equipment
for Dr. At. Dafovski General Hospital in Kardzhali.

Within the scope of this project falls also improving
the efficiency of the healthcare system as a whole by
improving existing opportunities and creating new ones
for emergency care, for adequate response in emergency
situations occurring in the trans-border region. Currently,
the common practice is to transport injured persons to
larger specialized hospitals. Cooperation in solving
of health problems is one of the main objectives of the
programme. Improving healthcare and medical services
will contribute significantly to raising the quality of life.

PROJECT OBJECTIVES

The overall goal of the MediciNet II project is to improve
the efficiency of primary and emergency medical care
in the trans-border regions of Rhodope and Kardzhali
through upgrading existing and supplying new medical
equipment and creating new services in the two partner
hospitals. Both regions are characterized by significant
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3APABEH MEHUXMDBHT N UKOHOMUKA

ChC 3HAYMTEIIHH PETHOHAIIHU U COIIMAJIHU HEPaBEHCTBA, I110-
POZICHU TJIABHO OT TEXHHUTE aHTponorpad)cku u reorpadcku
XapaKTePUCTHKH, BKIIOYUTEIHO HAJIMYMETO HA MHOTO H30-
JIUPaHU U JIUIICHU OOIIHOCTH.

Upe3 MoJepHU3UPAHE HA MEIUIIMHCKOTO 00OpYIBaHE U yC-
myrute, mpoekTsT MediciNet II mma 3a 1en 1a moBUITN HU-
BOTO (OT IJie{HA TOYKA HA KOJMYECTBO U KA4ECTBO) HA IIbp-
BUYHHUTE U CICUIHUTE MEIUIUHCKH YCIYTH, MPEIOCTaBSIHH
Ha MECTHOTO HaceJleHHUE.

B T031 xoHTEKCT, MpekTHT MediciNet II € B bJIHO CHOTBET-
CTBHE ChC crienuduyHaTa 1Mes Ha mporpaMara ja moaoopu
JIOCTBIIA JIO MIbPBUYHA U CIELIHA MEAMIMHCKA MOMOII (B
W30JIMPAHU U JIUIIEHH OOIIHOCTH) B TPAHCTPAHUYHUS PErr-
OH.

B AOII'bJIHEHUEC, MIPOCKTHT UMa 3a LCII:

- YBennuaBaHe epeKTUBHOCTTA HA 3[IPAaBHUTE M MECIUIMH-
CKHTE JICHTHOCTH B IBETE OOJTHUIIH, KAKTO M IPEIOCTaBIHE
Ha ChbBPEMEHHHU yCIyTH Ha TIO-TOJISIM OpOH MaIMeHTH.

- HamansBane Ha HEOOXOIMMOCTTa OT TpaHC(Ep Ha MALHU-
SHTH NPH Bb3HUKBAaHE Ha U3BBHPEAHM CHUTYAIUH, OJlaro-
JapeHue Ha MoJ00PeHHUsITa, KOUTO IIe ObJIaT HAPABEHH B
JBeTe OOJHUIIM, KAKTO M HA IPUIIOKESHHETO Ha copTyep
Xapayep 3a 3paBHa MOOUITHOCT, 0COOSHO 3a X0pa, JKHBee-
IIM B OT/AJICYCHU U H30JIUPAHU PaliOHH.

- 3acunBaHe Ha oOMEHa Ha HOy-Xay M CBTPYAHHUYECTBO
MEK/ly MEAMIINHCK U IEPCOHAIT B TPAHCI'PAaHUYHHUS PETH-
OH, KaTo ce MocTaBs (OKyC MO-CIELHATHO BbPXY yIpa-
BJICHUETO HA ChbBMECTHH M3BBHPEIHH CUTYallH.

OYAKBAHU PE3YNTATU OT NMPOEKTA

Ocnouurte pesynraru ot MediciNet II ce ouakpa na Obaar:

m OOHOBsIBaHE Ha YETHPHUTE ONCPAIMOHHU 3aJIH Ha OONHH-
nata B KomoTnHu.

m JlocTaBKa Ha CHELHAIH3UPAHO MEAUIITHCKO 000pYABaHe,
CBBP3aHO C MHTCH3UBHU I'PHKM M OKa3BaHE CIICIIHA ME/IH-
nuHcka nomout B MBAJL ,,JI-p At.ladoBcku™ AJ] — Kbp-
JUKAITH.

m PaspaboTrBane Ha ye0 MpHIIOKEHHUS ¢ MOOMIHO yCTpOW-
CTBO, KOETO I MPEIOCTaBU JOCTBI HA OOMIONPAKTHKY-
BaIllUTE JICKapH B OTIAJCUCHUTE PAalOHHM 0 MAIUCHT-
CKUTC CJICKTPOHHU MEIUIMHCKU JOCUETA, ChbXpaHABaAHU
B OONHMIIATA - aMUHHCTPATUBHA, JeMorpad)cka U Kiu-
HUYHA nHpopManus, HhaMUITHA aHAMHE3a, TPodIeMH (IH-
arHo3M), ajepruu, MEAUKaMEHTH, KHU3HCHHU T0Ka3aTelu,
(bH3HONOrMYHH U3MEPBaHUS, TA0OPATOPHHU PE3YITATH.

m Opranusupade Ha MOpPEANIa OT OOYUYUTEITHH JCHHOCTH,
BKJIFOUUTEJIHO TPAHCIPAaHUYHU Y4eOHU IIOCEICHUS U
CBBMECTHH CHMIIO3MYMHU 3a Hal-manko 40 nexapu u 1pyr
MEUIHCKY TTIEPCOHAI.

m PaspaboTBaHe Ha HHPOPMALMOHHH [IPOCKTHU MaTepHAIH
(TpuesnyeH yeb caiiT, Opomrypu ¢ pe3ynrard, HHpopMa-
IIMOHHHU KOMIUICKTH H T.H.)

B mbJIHO CHOTBETCTBHE C HHIUKATOPUTE, KOUTO TPsiOBa J1a ce
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regional and social disparities caused mainly by their
anthropographic and geographical characteristics,
including the presence of much isolated and deprived
communities.

By modernizing of medical equipment and services
MediciNet II project aims to increase the level (in terms
of quantity and quality) of primary and emergency
medical services provided to the local population.

In this context, the MediciNet II project is in full
compliance with the specific objective of the programme
to improve access to primary and emergency medical
care (in isolated and deprived communities) in the trans-
border region.

In addition, the project aims to:

- Increase the effectiveness of health and medical
services in both hospitals and the provision of modern
services to a larger number of patients.

- Reduce the need to transfer patients in the event of
emergency, thanks to the improvements that will be
implemented in both hospitals and the application
of software and hardware for medical mobility,
especially for people living in remote and isolated
areas.

- Intensify the exchange of know-how and cooperation
between medical personnel in the trans-border region,
focusing more particularly on joint management of
emergencies.

EXPECTED RESULTS OF THE PROJECT

It is expected that the main results of the MediciNet II
project shall be:

m Renovation of the four operating rooms of the hospital
in Komotini.

m Supply of specialized medical equipment for intensive
care and emergency care in Dr. At. Dafovski General
Hospital in Kardzhali.

m Development of mobile device based web applications
that will provide access to general practitioners in
remote areas to patients® electronic medical records
kept at the hospital - administrative, demographic
and clinical information, family history, problems
(diagnoses), allergies, medications, vital signs,
physiological measurements, laboratory test results.

m Organizing of a series of training activities, including
cross-border training visits and joint workshops for at
least 40 doctors and other medical personnel.

m Development of information project materials
(trilingual website, brochures showing results,
information kits, etc.).

In full compliance with the indicators to be achieved
under the requirements of the programme, the
MediciNet project will lead to the refurbishment
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3APABEH MEHU)XXMDBHT N NKOHOMUWKA

IMOCTUI'HAT, CHhITIACHO M3HUCKBAHUATA Ha IIporpamara, ImpocK-
16T MediciNet 11e goBene 10 MOACPHU3UPAHE U TPEOOOPYI-
BaHE Ha JIBE 3J[paBHU WHCTUTYIIMH, KOETO IIe OBJE OT Mojisa
U 3a XOpaTa, HAMHpPAIY ce€ B U30CTaHAIHM U U30JIMPAHH TPaH-
crpannyHu paifonu. TpsiOBa 1a ce 0TOETEKH, Ye OUaKBAHUTE
pe3yJITaTH OCUTYPSIBAT MAKCHMMAJHA YCTOMYMBOCT Ha MPOCK-
Ta, Ype3 KOHUTO Bh3HAMepsiBAME Jia [PEAOCTABUM MMOA00pEHU
3IpaBHU yCIyTH 3a 00II0 HacereHue oT 264 847 mymmu B
TpPaHCTPAaHUYHUS PETHOH.

Benuky oyakBaHU pe3ynTaTH B KPaTKOCPOUEH U CPEIHOCPO-
YeH IJIaH (B JBJITOCPOYEH IJIaH MMaT CHJIHO MHOBATHUBCH
XapakTep), ca HACOYCHU KbM TI0J00psiBAHE KavyeCTBOTO Ha
JKUBOT Ype3 MOBUIIABaHE HA e(PEKTHBHOCTTA U €(hUKACHOCT-
Ta Ha 3[]paBHUTE yCIyTrH. B nombinHenne, nHGOPMAITMOHHNATE
TEXHOJIOTHH, YJIECCHABAIIHN 3a/1a9NTe Ha OOIONPAKTHKYBaIIH-
Te JeKapu B OTJAJCYEHUTE palioHM, MOTaT Aa JOIpUHECAT 3a
OrpaHHUYaBaHE Ha MOCEIIEHHUTA Ha MAIIUEHTUTE, KaTO M0 TO3H
HAuMH Ce MIOCTUTA eIMH OT HHANKATOPUTE Ha Iporpamara.

HpOCKTT)T HMa 3a eI, ChbIIO0 TaKa Aa noaabpika U HO,HO6p${-
Ba ChTPYAHHUYICCTBOTO MCKAY ABCTC 60J'IHI/II_[I/I, Ja rapaHTupa
npeaoCTaBAHC HA aICKBATHU 3/IpABHU YCJIYT'U ITPU U3BBHPCA-
HU CUTyallnu, Bb3 OCHOBA HAa NOCTaBAHE HA 06H.la eI MEXIAY
BCHUYKH 3aCE€THATU CTPAHU.

[o-cnermanHo, Hall-Ba)KHUTE PE3yJITATH Cca CICAHUTE:

- MuHMMH3HpaHe Ha OCHIIECTBABAHMUS MEIUIIMHCKN TPAHC-
MOPT ¥ Ch3AaBaHE HA HOBA 3/IpaBHA MPE’Ka, Bb3 OCHOBA Ha
TEPUTOPHATHOTO CHTPYAHUUYECTBO.

- HamansBane Ha YOBEIIKUTE JKEPTBU YPE3 BBBCIKIAAHC U
npujarance HOBU MOJACPHU 3/IpaBHU YyCIIYTH.

- Cp3maBane Ha 0a3a 32 OBIOCIIO CBTPYTHUIECTBO MEKIY
BCHYKH 3paBHHM 3BCHA OT JBETE CTPAaHH HA IPaHHUIATA.

- TloBumaBane Ha KamanuTeTa HA YOBEIIKHS KarmuTai (Jie-
KapH, MEJUIIMHCKN CECTPH, CAHUTApH) Ype3 MpOorpaMHu 3a
oOyueHnwue.

- TloBumaBaHe Ha KOOTIEPUPAHETO MEXKY IBETE OOTHUIIH.

- CepzagaBaHe Ha JUHAMHUYEH KaHal 3a OOMEH Ha HOY-Xay.
C men na ce rapaHTHpa a/JeKBaTHOTO IIPEIOCTaBsHE Ha
3[paBHU yCIIyT'H IPH BH3HUKBAHE HAa aBAPUIHU CUTYallHH.

ETANU NPU UINBJIIHEHUETO HA MNMPOEKTA

(JeiinocTn)

B mbpBus eTan ABETE MAPTHHOPCKU OOJHUIIM 3aMI0YHAXA Pa3-
paboTBaHETO Ha MpOEKTHATa WJes U TUIAHUPAHETO Ha Mpo-
€KTHOTO TPEAJIOKEHHUE, KaTO Ce OTUETOXa M PE3yiTaTUTE U
MOCJIEJICTBUSITA OT MPEAUIITHOTO CHTPYIHHYECTBO. TpsOBa 1a
ce 0TOEJICKH, Ye OMUTHT OT MIBPBUSI IIPOCKT [MOKA3a, e U3BBP-
[MIEHUTE CTPATEruYecKu JeHHOCTH (0J00psiBaHe Ha JOCThIIA
JI0 T'BPBUYHA W CIIEITHA MEIUIIMHCKA MOMOII), MOJKPENeHI
OT aKTHUBHA peKJIaMHa KaMIaHUs, aJpecupaHa 0 IHPOKa
ny0OJnKa, TapaHTUPAT CHJIHUS MYJITUILIUIAPAIL €PEKT Bbp-
Xy JOCTBIIA IO MbPBUYHA M CIEIIHA MEIUIIMHCKA MOMOII B
M30JIMPAHU U JTUIICHU OOIIIHOCTH B PETHUOHA.

B PAMKUTC HAa Ta3W KOHLCIII WA 3a1a4UUTEC HA ITPOCKTA Ca pa3-
MNUCAaHU U OpraHu3vpaHu B NECT pa6OTHI/I MakeTa — MbPBUTC
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and retrofitting of two health institutions, which will
be beneficial for those who are in disadvantaged and
isolated trans-border regions. It should be noted that the
expected results ensure maximum sustainability of the
project through which we intend to provide improved
healthcare services to a total of 264,847 people in the
trans-border region.

All expected short and medium-term results (long-
term results are of high innovative nature) are
aimed at improving quality of life by increasing the
effectiveness and efficiency of health services. In
addition, information technology, facilitating the tasks
of GPs in remote areas can contribute to limiting visits
to patients, thereby achieving one of the indicators of
the programme.

The project aims also to maintain and enhance
cooperation between the two hospitals, to ensure
provision of adequate health services in emergency
situations based on the setting of a common purpose
among all parties concerned.

In particular, the most important results will be:

- Minimization of medical transportation and creation
of new health network based on territorial cooperation.

- Reduction of human life loss by implementing and
applying new modern health services.

- Establishing a basis for future cooperation between
all health units on both sides of the border.

- Raising the capacity of human resources (doctors,
nurses, orderlies) through training programs.

- Intensification of cooperation between the two
hospitals.

- Creation of a dynamic channel for exchange of know-
how in order to ensure adequate provision of health
services in case of emergencies.

PROJECT IMPLEMENTATION STAGES
(Activities)

During the first stage the two partner hospitals started
work on developing the project concept and planning
of the project proposal, taking into account the results
and consequences of previous cooperation. It should be
noted that the experience from the first project showed
that the completed strategic activities (improving access
to primary and emergency medical care), supported by
an active advertising campaign addressed to a wider
audience, will ensure a strong multiplier effect on access
to primary and emergency medical care in isolated and
deprived communities in the region.

Under this concept, the objectives of the project are set
forth and organized into five work packages. The first
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JIBa BKJIIOUBAT YIIPABJICHUE HA IIPOCKTAa U OCUI'YpsIBaHE HA
nHpOpMaIUs U MyOJIMYHOCT — Ype3 TAX Ce rapaHTupa yc-
[IEUIHOTO ONEPATUBHO YIIPABJICHUE U MOHUTOPHUHI Ha IIPO-
€KTa.

Jpyrure Tpu pabOTHH IaKeTa BKJIIOYBAT OCHOBHUTE JICHHOC-
TH Ha IPOEKTa:

- JlocTaBka Ha MEIUIIMHCKO 0OOPY/IBaHE 32 ABETE OOTHHUIIH.

- PazpaborBane u npuirarane Ha copTyep 3a MopoOpsiBaHe
Ha JIOCTBIIA 70 3/IpaBHU YCIYTH B OTAAJICUEHU PaliOHN.

- OOyueHHe Ha METUIIMHCKU CKUIH, KOUTO I M3I0JI3BAT
CreUaIN3UPAHUS MEAUIIMHCKH codTyep.

- HeitHocTH 3a 00yueHHE, HACOUEHU KbM OOMEH Ha OIUT U
TpaHcep Ha HOy-Xay MEeXJly MEANIIMHCKHS TIEPCOHAT Ha
JIBETE CTPAHMU.

LlenTa Ha 1BaTa pabOTHY MakKeTa € Jia pa3lIupsT BIUSHUE-
TO Ha MPOEKTA U JIa C€ 3aCHIJIM TEPUTOPHAIHOTO U TpaHCIpa-
HUYHOTO CBTPYAHUUYCCTBO MEKAY 3APAaBHUTC CHECIUATIUCTU
OT JIBETE CTPAaHU HA TPAHULIATA.

YCTOUYMBOCT HA PE3YNTATUTE

Nnesra Ha mpoeKTa € eaHa — MOJ00psSBaHE HA CHIIECTBY-
Ballara 3/jpaBHa HHPPACTPyKypa U MPEJOCTaBIHUTE MEIH-
LIUHCKH YCITyTH, Ch3/1aBaHE HOBU BB3MOXKHOCTH 33 OKa3BaHE
crnenrsa nomort, B 6onmannnte B Komornnu u Kepmxkanu, 3a
J1a Ob1aT B CHCTOSTHHE J]a TIOCPEIIHAT U3BbHPEIHU CUTYAIIHUH.
B cpimoro Bpeme 00XBaThT Ha MPOEKTa € (POKYCHpPaH BBPXY
CHCTEMHOTO HaJArpa)k/JlaHe Ha OKa3BaHATa CIEIIHA MEANIINH-
CKa TMOMOIIl, KOETO € OT pEIIaBallo 3HaYeHHE 3a XOopaTa OT
TpaHcrpaHUIHMS peruoH. [loje3nocTTa Ha 000pPYABAHETO U
nHpacTpyKTypaTa cies IIepruoaa Ha pUHAHCHPAHE IIE OCHU-
T'YpH OIIEPaTHBHOCTTA M YCTOIHYMBOCTTA HA JIBETE OOIHHUIIN,
KOWTO IIIe TOKPUBAT HYKJIUTE HAa HACEJICHUETO Ha TPaHCIpa-
HUYHaTa OOJIACT B MPOABDKEHHE HA MHOTO TOAWHHU CIEN
Kpasi Ha IIPOEKTa.

ChII0TO ce OTHACS M 32 HOBUTE MH(OPMALMOHHU CUCTEMH,
KOMTO Ie ObIaT pa3paboTeHU B paMKHUTE Ha IpoekTa. Te ca
3asBJICHHUE 32 CTpaTern4ecku u300p U 3a JABETE OOJHUIN —
nosoOpsiBaHe Ha AEHHOCTTA U OCUTYpsiBAaHE HA HHTErpUpaHa
MOZIKpera KakTo Ha MEAUIIMHCKHUS TIEPCOHAI, KOWTO paboTH
B OTOAJICUCHU paﬁOHH, TakKa U Ha MMalfUCHTUTCE.

Ajpec 32 KOpeCIOHICHIHS:
Jou. a-p Tonop Yepkesos, am
V3bIHUTENCH IUPEKTOP
+35988242961

E-mail: dr_cherkezov@abv.bg
MBAJL,,d-p Ar. ladoBcku”, ALl

m 6600 rp. Kepaxanu, P. benrapus
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two work packages include project management and
provision of information and publicity, and they will
ensure successful operative management and monitoring
of the project.

The other three work packages include the main activities
of the project:

- Supply of medical equipment for the two hospitals.

- Development and implementation of software for
improving access to health services in remote areas.

- Training of medical teams that will use the specialized
medical software.

- Training activities aimed at exchange of experiences
and transfer of know-how between the medical
personnel of both parties.

The aim of the two work packages is to expand
the projects impact and to intensify territorial and cross-
border cooperation between health professionals on both
sides of the border.

SUSTAINABILITY OF RESULTS

The project has a single concept - improvement of the
existing healthcare infrastructure and level of medical
services, creating of new opportunities to provide
emergency care by the hospitals in Komotini and
Kardzhali to be able to meet emergencies. At the same
time, the project scope is focused on the systematic
upgrade of the emergency medical care provided by
the two hospitals, which is crucial for the people in the
trans-border region. The usefulness of equipment and
infrastructure after the funding period will ensure the
operability and sustainability of both hospitals and they
will cover the needs of the population in the trans-border
region for many years after the end of the project.

The same applies for the new information systems
that will be developed within the project. They are a
manifestation of the strategic choice of both hospitals
on improving operations and providing of integrated
support both to the medical personnel working in remote
areas and patients.

Address for correspondence:

Assoc. Professor Todor Cherkezov, M.D.
Executive Director

+35988242961

dr_cherkezov@abv.bg

MBAL D-r At. Dafovski AD

6600 Kardzhali, Bulgaria
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BNMUAHUE HA CEMEWHATA CPEIA
BbPXY BbTPELULHATA MOTUBALIUA
HA BOEHHOCNYXELUUTE B
BbJITAPUA

Cgetriana lumurtposa', Po3una Ilonosa®

'Boennomeouyuncka akademust, Cogpus
’FO3Y ,,Heopum Puncku*, Frazoesepao

PE3IOME

B cmamusama e npeocmasen mamepuan, Koumo u3cieosa
NCUXOOUHAMUKAA HA 8bmpecemeliHume ¢haxmopu, Kou-
MO NPAKO GAUSSIM 8bPXY CNOCOOHOCMMA HA ohuyepa oa ce
CNpaes ¢ UBUCKBANUAMA HA 80EHHAMA cpedd, KAKMO U He20-
8amMa 6bMPEUHA MOMUBAYUSL U NPOPDECUOHATHO paA3sUImUe.

KurouoBu nymu: ¢pamMuiaHa cUCTeMa, MOTHBAIIH S, UH-
TepaKTHBHHU MOAENH, (haMUITHA TICHXOTEPAIns, TICH-
X0aHaJIn3a.

BBopocsT 3a OTHOLIEHHETO Ha YOBEKA KBbM TPyJa HU CHIIBT-
CTBa OT ApeBHOCTTA. IIpe3 MHOroBeKOBHATa UCTOPHUS HA YO-
BEIIKOTO OOIIECTBO TPYABT C€ € 000COOMI KaTO THPaHHUCH
UMIEpaTHB 33 MOBEYETO OT HAC, C M3KJIIOUYCHHWE Ha MAaJIKO
“nondpanu” xopa. Hemo moseue, Hue He camo TpsOBa 1 ce
TPYAUM, HO M JIa ce choOpassiBaMe C HauMHA M YCIOBHUSATA,
KOWTO ca JAWKTYBaHM OT COLMAJIHATA CPela U MKOHOMMYE-
ckata cutyanus (1). Taka npenonpezneneH, TpyAbT HE BHHATH
HOCH CMHCBII M yIOBJIIETBOPEHOCT B HAIIMS KUBOT.

Karo rpyma cwc cmemumaieH cTaTyc HpH H3TpakIaHE H
MOAABP)KaHEe Ha CHTYPHOCTTAa Ha JIbp)KaBaTa, oduuepure
W3ITBIHABAT CHEIU(GUIHN PO B JUHAMHUYHATA M KOHKY-
penTHa paboTHa cpena. JImmepckuTe poiu ca CHIICCTBCHH
B mpodecroHaiHaTa IeHHOCT Ha oduIlepa U MPEICTABIISIBAT
Hall-BUCII MHTEpPEC 3a BOCHHUTE JIMACPU OT Pa3IUyHU Me-
pPapXWYHU HUBA. YCIEIIHOTO W3IBIHCHHE HA TE3W POIU H
TBOpUECKaTa u35iBa B paboTara ce pas3riekIaT KaTO OCHOBECH
MTOBEJICHUYECKH PE3yJITaT OT yJAOBIECTBOPEHOCTTA OT IOJIara-
Husg tpyx (1). Ta moxe ma ce ompenenu KaTo KpUTEpHi 3a
TAXHOTO YCIICIITHO U3MTBIHEHHE. [IepcieKTHBUTE 3a pa3BUTHE
Ha BOCHHATA CHCTEMa CIOpel 3amaJHOCBPONCHCKUTE CTaH-
JIapTH, TIOCTABSAT TIpe opullepa HOBU U3UCKBAaHMS Ha paboT-
HaTa cpena. Te3m M3UCKBaHUS MOXKE J1a 3aTPYIHAT opuIepa
B M3ITBJIHEHUETO HA HETOBHUTE MpodecroHanHu ponu. IIpo-
MEHsI ce JMHAMHUYHO M ceMeiHaTta cpena Ha odwuiepa. Ts
MTOCTaBs CBOM M3UCKBAHMUSI, CBBP3aHH C KU3HEHUS CTaHIAPT,
colMaJIHaTa TIO3WIHS Ha CBIpyrara, MpepasnpeaeiIeHueTo
Ha CEeMEMHHUTE POJIU U OTTOBOPHOCTU. ETHOBpeMEeHHUTE U3-
HCKBaHMS OT pa0OTHATa W ceMeifHaTta cpeia, ch3/IaBar Io-
BHINIEH HATHCK W M3MpaBIT oduiiepa npea auiaema. OT enHa
CTpaHa, OCTaBaHETO BB BOCHHATA CHCTEMa M3HUCKBA OT HETO
YCHIIHS, 3a J1a C€ MPUCTIOCO0M KBM HOBUTE MPO(ECHOHATHH
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EFFECT OF THE FAMILY
ENVIRONMENT ON THE
INTERNAL MOTIVATION OF
SERVICEMEN IN BULGARIA

Svetlana Dimitrova', Rozina Popova®

Military Medical Academy, Sofia
2South-West University “Neofit Rilski”, Blagoevgrad

ABSTRACT

This paper presents material that explores the
psychodynamics of intra-familial factors that directly
affect the ability of officers to deal with the requirements
of the military environment, as well as their internal
motivation and professional development.

Keywords: family system, motivation,
interactive models, family psychotherapy,
psychoanalysis

The issue of man’s attitude to work has been with us since
ancient times. In the long centuries of human society,
work has become a tyrannical imperative for many of us,
with the exception of a “chosen” few. What is more, we do
not only have to work, but also comply with the methods
and conditions dictated by our social environment and
economic situation. As such, work does not always give
meaning and bring satisfaction to our lives.

As a special status group in charge of developing and
maintaining state security, officers perform specific roles
in a dynamic and competitive work environment (1).
Leader roles are extremely important in the professional
activities of every officer and are of an overriding interest
to military leaders at various hierarchical levels. The
successful performance of those roles and the expression
of creativity in work are seen as a behavioural outcome
of work satisfaction . It can be set as a criterion for their
successful performances. The prospects for developing
the military system in accordance with West European
standards impose new work environment requirements
on officers. Those requirements can make it difficult
for officers to perform their professional roles. Officers’
family environments are also changing dynamically
(2). They set their own requirements relating to living
standards, the spouse’s social status, redistribution of
family roles and responsibilities. The simultaneous
requirements imposed by work and family environments
increase the pressure on officers and put them in a
dilemma. On the one hand, remaining in the military
system requires effort on the officers’ part if they are
to adapt to the new professional requirements, while
fitting in the increased responsibilities of their roles in
the work and family environment. On the other hand,
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HN3HUCKBAaHUA U 1a CbBMECTABA NOBUILICHUTE POJICBHU OTTOBOP-
HOCTH B paboTHaTa u ceMeitHara cpena. OT npyra cTpaHa, ce
I10sABSABAT Bb3MOXHOCTHU 3a pa60Ta B pa3JIMYHU I'paXKIaHCKHU
opranusanuu. JIOrn4HO € Ja MPEATIONI0KHUM, Y¢ B KOHTEKCTa
Ha TE€3W MHTCH3UBHU 06U_leCTBeHl/l IIPpOMCHU IICUXHUKATa Ha
oduuepa ce aHraxkupa OCBEH C MUCHJITA 32 JIBJIT U OTTOBOP-
HOCT, @ ¥ C OLICHKAa Ha TOJIOKEHHUS TPYJ Taka, KaKTo TOBA Ce
ClIy4Ba C XopaTa B eJlHa I'pa)<JlaHCKa opranu3zamnus. Boaen ot
MPUHITUIIA HA PAIIMOHATHOCT B CBOETO MOBEJCHHE, OPHUIICPHT
NEPUOANYHO MPOBEPsABA CHOTBETCTBUETO MEKAY BJIOKCHO U
MOJIyYCHO U I'O CPaBHsIBA ChC CBOMTE OYaKBaHUs. AKO HE €
JIOBOJIEH OT CPaBHEHHWETO, 3aIl0uBa Jia MIPEOCMHUCIISI CBOSTA
Harjiaca, CBbp3aHa ¢ Tpy/Ja.

Hue psiako cu 3amaBame BbIIpoca ganun OQUIEPBT € Y0-
BIIETBOPEH OT CBOsI TpyHd. OTroBOPET € 0COOCHO aKTyaJcH
U Ce TMPEBpPbHIa B MpoOIieM, 3al[0TO BBIPOCHT Bh3HUKBA B
MOMEHT, KOraro pepopmara B bbiirapckara BOeHHA CHCTEMA
MPOTUYA TBBPJC APAMATUYHO U IOHSIKOra U3IpeBapBa Heil-
HOTO OCMHUCIHE (2).

3a menta Ha HACTOSIIOTO MpOy4YBaHe ca m3ciaenaBanu 140
oduriepu 0T Beiarapckure BOCHHOBB3AYIIHH CHJIH, B IOJC-
JICHHS OT TPU HepapXWUYHU HUBA: OpHurama, eCKaapuia u Ko-
manBaHe Ha BBC.

Ilo év3pacm te ce pasmnpenensr taka: 10 25 r.— 10 oduiepw,
oT 26 10 35 1. — 46, ot 36 10 45 1. — 68, Hag 45 . — 16 odu-
Lepu.

Cnopeo npociysxcenomo epeme ce pa3eisT Ha JIBE IPyIU:
1o 10 . cmyx0a - 41 odpunepu, Hag 10 1. cryxba - 99 odu-
LEpH.

Ilo 60enno 36anue: mnanny opunepu ca 57, a crapiiu - 83.

3aemana onvychocm: Ha IeTaTeIIHA JUTHKHOCT ca 60 odure-
pH, a Ha aAMUHUCTpaTUBHA - §0.

B 6pucaoa cmyxar 60 opunepn, B eckadpuna - 60 u B Ko-
manosane —20.

Ot uscaenpanute muna 138 ca mworce u 2 ca orcenu.

Ot 140-te odunepu 27 ca Hecemetinu U 3-Ma ca pazgedeHu.
Ot 110 cemetinu, B IBYYICHHO ceMeicTBO (0€3 mera) KUBesT
15, a 95 ot cemeliHUTE ca OCOYUIIU OT €QHO 1O TPH JeLa.

3a npoBexiaHe Ha eMIUPUYHOTO U3CIIe/BaHe O€ M3I0JI3BaH
Bwvnpocnukvm 3a cemeitna cpeoa (Family Environment
Scale - FES), enun ot 10-Te nonyiaspHU BBIPOCHUIM, pa3-
pabotenu ot Pynond Myc (Moos, 1986), 3a u3cnenBane Ha
COLIMAJTHOTICUXUYHUS KIIMMAT B PAa3JIMYHK COLIMAIHH CPEIH.
Bcsika conmanna cpena Moske 1a Ob/ie onrcaHa ¢ MOMOIITa Ha
TPHU TPYIH TOJICKATH, H3CICIBANIN OTHOIICHHUITA, THIHOTO
M3pacTBaHE U MOIIBP)KAHETO Ha cpenaTa Kato cucreMa. Cka-
JlaTa Ha OTHOIICHUATA M3CIIe[Ba TAKMBA XapaKTEPUCTUKH Ha
cpenara, KaTo CTENeHTa Ha BBBIICUCHOCT, IIOMOIII U TTOKpeIa,
KOHWTO YJICHOBETE Ha CEMEHCTBOTO CH OKa3BaT €AMH Ha JAPYT
(CTIIOTEHOCT); CTENeHTa B KOSITO YJICHOBETE Ha CEMEHCTBOTO
ce OKypakaBar Jia IielicTBaT OTKPUTO U Ja U3Pa3siBaT JUPEKT-
HO YyBCTBaTa CH (CTIOHTAaHHOCT); OTKPHUTOTO M3pa3siBaHE Ha
rHSB U arpecust (koH(GIUKT). Myc nomyepTasa, 4e cemeliHa
cpena, XxapakTepu3upala ce CbC CIJIOTEHOCT M BUCOKA CTe-
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opportunities for work in various civilian organizations
appear. It is logical to assume that, in the context of such
intensive societal changes, the officers’ psyche is not
only engaged by the thought of duty and responsibility,
but also with an assessment of the work they put in, as is
the case with people involved in a civilian organization.
Guided by the principle of rationality in their behaviour,
officers regularly review the match between what they
have put in and received in return and then compare that
with their expectations (3). If they are unhappy with the
outcome of the comparison, officers start reconsidering
their attitude to work.

People rarely ask themselves whether officers gain
satisfaction from their work. The answer is particularly
topical and becomes a real issue, because the question
has arisen at a time when dramatic reforms are taking
place in the Bulgarian military system, sometimes before
their potential impact has been properly considered.

For the purposes of this study, 140 officers from the
Bulgarian Air Force were studied. They were part of
three hierarchical levels: wing, squadron and Air Force
command.

According to age, they are distributed as follows: up to
25 years — 10 officers, 26-35 years — 46 officers, 36-45
years — 68 officers, over 45 years — 16 officers.

According to time served, they are divided into two
groups: up to 10 years of service — 41 officers, over 10
years of service — 99 officers.

According to military rank: junior officers — 57, senior
officers — 83.

Position occupied: flying duties — 60 officers,
administrative duties — 80 officers.

Sixty officers serve in a wing, another 60 in a squadron
and 20 in command.

Out of the people studied, 138 are men and 2 are women.

Out of the 140 officers, 27 are unmarried and 3 are
divorced. Out of 110 married ones, 15 live as a two-
member family (no children), whereas the other 95
married officers stated they have one to three children.

The Family Environment Scale (FES) was used to
conduct this empirical study, which is one of the 10 most
popular questionnaires developed by Rudolf Moos (1986)
to study the social-psychological climate in various
social environments (2). Every social environment can
be described by three groups of subscales used to rate
relationships, personal growth and system maintenance
of the environment. The relationship dimension studies
characteristics of the environment, such as the degree
of involvement, help and support that family members
provide to each other (cohesion); the extent to which
family members encourage each other to act openly
and express their feelings directly (expressiveness); the
open expression of anger and aggression (conflict). Moos
emphasizes that a family environment characterized
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IICH Ha CBhIIPUYACTHOCT, HaMaJisiBa B 3HAYUTEIHA CTCIICH BE-
POSITHOCTTA JIa[ICHO MOTEHIIMAIHO CTPECOBO CHOUTHE OT CO-
[aJIHaTa cpeza a Ob/ie OIEHeHO KaTo TakoBa. B pesynrar Ha
TOBA Ce MOHIKaBa M B3MOXKHOCTTA 33 Pa3BUTHETO HA CTPEC.
O0paTHO, OTCHCTBHETO HA CIIOTCHOCT U COIMAITHA ITOKPETIa
OT CEMEUCTBOTO O OTaroNMpHUsITCTBAIO Pa3BUTHETO HA CTPEC.
OTKpPUTOTO HW3pa3siBaHE HA THSIB M arpechs Cpell WICHOBETE
Ha CEMEMCTBOTO MOXKe /1a Obe CTpecoB (PaKTOp U KaTo TAKHB
Jla yCUJIBA BB3ACHCTBHETO HA JAPYTH CTPECOPH, HATIPUMEP OT
paboTHaTa cpeaa. AKO B CEMEMCTBOTO ce HaOJIsira Ha Haco4e-
HOCTTa KbM BHCOKH TOCTHIKEHHSI, TOBa OM MOIJIO Jla yJIECHH
ajJanTanysaTa Ha HCTOBUTE YJICHOBE KbM ApPYyTU COLMAIHU
CpeIu, HO MOYXe J1a O'bJie U CTPecoB (haKTop, MOPa K HEMPEKbC-
HATHsI HATUCK 33 Bb3MOXKHO Hal-100po npencrapsiae. Ckanara
Ha JIMYHUS PACTEeX M3ydaBa CTENEHTA, B KOSITO YJIEHOBETE Ha
CeMEICTBOTO B3eMaT CaMOCTOSTENIHM peIIeHUsl (He3aBUCH-
MOCT) U Ca OPHCHTHUPAHH KbM ITOCTHKCHHSI (HACOUCHOCT KBM
MTOCTHKEHUT); HATMYMETO HA COIMANIHHU, HHTEICKTYaIHH, T10-
JTUTUYECKH, KyITYyPHU HHTEPECH (MHTEICKTYaTHO- KyITypHA
OpHEHTAIH), CTCTICHTA Ha YYacTHE B COI[HAHU M pa3BIICKa-
TEJTHH JEHHOCTH, CTEIICHTAa Ha HaONIsAraHe Ha €THUYHU U pe-
JUTHO3HH BBIIPOCH U IeHHOCTH. CKajara 3a MoIabpikaHe Ha
crcTeMaTa BKJIFOYBA CTETICHTA HA BAXKHOCT Ha SICHATa OpraHu-
3a1Us U CTPYKTYypa IpH NIJIaHWPAHE HA CEeMEMHUTE NEUHOCTH
1 OTTOBOPHOCTH (OpraHu3alus) U CTENEeHTa, B KOSITO ITpaBHJIa-
Ta U MPOLEAYPUTE Ca BAJINUHH B CEMEHHMUS )KUBOT (KOHTPOJI).

B’LHpOCHI/IK”bT € aJlaliTUpaH B IOBCYUC OT 20 ABPIKABU U KATO
LSJI0 NCUXOMECTPUYHHUTC MY XAapaKTCPUCTUKU Ca CPaBHUMU
C TC31M HAa aMCpHUKaHCKaTa BEpCHUs. Omnucanute Io-rope Tpu
rpyny BCJIUMYUHU Ca ONiEpaliuOHAJIM3UPAaHU B ICCET CKAJIHN:

I. Ckanu Ha omHoweHuUsIma

1. Cnaomenocm (cohesion) — cTereHTa, B KOSITO UYJICHOBE-
Te Ha CEMEHCTBOTO CE YyBCTBAT BKJIIOYCHHU (BBHBICUCHN)
B HETO, ITOMArar CH M ce MOAKPEIISIT eauH ApyT. Bkitousa
TBBpACHUS, KaTo: Nel “B HameTo ceMeHcTBOTO cu ToMa-
rame M ce nojkpensime B3auMHo”; Ne31 “B cemeiicTBOTO
HU I[apH TOILIA U 3aJyIIeBHa aTMochepa’”.

2. Cnommannocm (expressiveness) — uzpasssane. CTernenra,
B KOSITO YJICHOBETE Ha CEMEHCTBOTO C€ OKypa)kaBaT Ja
JIEWCTBAT OTKPHUTO W Ja M3pa3sBaT CBOWUTE UyBCTBAa AM-
pexTHO. BrirrouBa TBBpHEHUS, KaTo: No2 “Psmko m3pass-
BaMe YyBCTBaTa CH OTKpUTO”; Ne32 “Yecrto crmomensme
MTOMEX/Ty CH JINYHU MpoOieMu”.

3. Konghnuxkm (conflict) - paBHUIIETO Ha OTKPUTO H3pa3si-
BaHC Ha THSB, arpecus W KOH(IUKT cpel WICHOBETE Ha
ceMelcTBOTO. BittouBa TBbpAeHUs kaTo: Ne3 “Yecto ce
kapame”; Ne33 “B HamieTo ceMeicTBO PSIKO HAKOH CH U3-
ITycKa HepBUTE .

Il. Ckanu Ha nnuYHUsI pacmex

4. Hesasucumocm (independence) — cTeneHTa, B KOATO UJie-
HOBETE HAa CEMEHCTBOTO Ca aCePTUBHU, HE3aBUCHMH, U Ca-
MOCTOATEIIHO B3EMAT PCIICHUA. BxirouBa BBIIPOCH KaTO:
Ne4 “B HameTo ceMeNWCTBO PSAKO HSIKOW MOKE Ja MpaBu
TOBa, KOETO Ha HEro My ce ucka’; Ne74 “TpynHo moxern
Jia O'b/IeII €CTECTBEH U CIIOHTAHEH 03 /1a HapaHHIIl HeYnu
qyBCTBa .
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by cohesion and a high level of empathy substantially
reduces the likelihood that a potentially stressful event
will be perceived as such. As a result, the probability
of developing stress is also lower. The opposite is also
true: the absence of cohesion and social support from
the family would help bring about the development of
stress. The open display of anger and aggression among
family members can also be a stress factor and, as such,
it reinforces the impact of stressors, for example those
present in the work environment. If, within the family,
an emphasis is placed on high achievement, this could
facilitate the adaptation of its members to other social
environments, but it could also act a stress factor due to
the constant pressure to perform as well as possible. The
personal growth dimension examines the extent to which
family members make their own decisions (independence)
and are focused on achievement (achievement orientation),
the presence of social, intellectual, political and cultural
interests (intellectual-cultural orientation), the degree
of involvement in social and recreational activities, and
the level of emphasis on ethical and religious issues and
values. The system maintenance dimension includes the
importance placed on clear organization and structure
in the planning of family activities and responsibilities
(organization) and the extent to which rules and
procedures are used to run family life (control).

The questionnaire has been adapted to more than
20 countries and, on the whole, its psychometric
characteristics are comparable to those of the American
version. The three groups of dimensions described above
have been operationalized into ten scales:

I. Relationship scales

1. Cohesion: the extent to which family members
feel included (involved) in the family and help and
support each other. It includes items such as: No. 1
“In our family, we support and help each other” No.
31 “A warm and intimate atmosphere prevails in our
family”.

2. Expressiveness: the extent to which family members
urge each other to act openly and express their feelings
directly. It includes items such as: No. 2 “We rarely
express our feelings openly”, No. 32 “We often share
our personal problems with each other”.

3. Conflict: the level of open display of anger, aggression
and conflict among family members. It includes items
such as: No. 3 “We often fight”, No. 33 “In our family,
it is rare for someone to lose their temper”.

Il. Personal growth scales

4. Independence: the degree to which family members
are assertive, independent and make their own
decisions. Items are included such as: No. 4 “In our
family, it is rare for anyone to be able to do what
they want”, No. 74 “It is difficult to be natural and
spontaneous without hurting someone’s feelings”.
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5. Hacouenoct kbM nocTrkenus (achievement orientation) —
CTEIEHTA, B KOSATO YJICHOBETE Ha CEMENHCTBOTO Ca OPUEH-
THPAaHU KBbM TIOCTHIKEHUS I ChCTE3aTEIHOCT. BKiTrouBa
BBIIpocH Kato: Ne5 “Hue cunrtame, ue € BayKHO aa ObJemt
HaH-100Bp BBB BCHYKO, KOCTO mpaBumr’; Ne35 “V moma
BspBaMe B KOHKYPEHIIHATA U CE IPUABPKAME KbM ITPABHU-
JIOTO “HEKa MO-TO0PHUAT Ja modenu’.

6. WutenekryanHo-kyntypHa HacodeHoct (intellectual-
cultural orientation) - cTerneHTa Ha MHTEpeca MO OTHO-
LIEHHE HA MOJMTUYECKH, COLMAIHU, MHTEJICKTYallHH M
KyATYpHU JeiHocTH. BitouBa Bempocu karo: Ne36 “He
ce MHTepecyBaMe 0COOEHO OT KYJNTYpHHU IposiBH~, Ned6
“Ps1ko BOOUM MHTEIEKTYaIHU Pa3roBOpU’.

7. AxTuBHa pa3BlieKaTelIHa HACOYEHOCT (active-recreational
operation) - CTENEHTa Ha y4acTHE B COIIMAIHU U pa3Blie-
KaTtenHu JAedHocTu. BkirouBa Bbempocu kato: Ne7 “Be-
4ep U Mpe3 MOYUBHUTE THH OOMKHOBEHO CME CH y JloMa”;
Ne37 “Yecto xoauM cpel Ipupoia, Ha KHHO, oceliaBamMme
CIIOPTHU CHCTE3AHUS .

8. Habmsarame na Mopama m penurusta (moral-religious
emphasis) - cremeHTa Ha NpPUABPKAHE KbM CTHYHH
U PEIUTHO3HU HEHHOCTU U BBIIPOCHU. BxirouBa BBIIPOCHU
kato: Ne® “PemoBHO xoauM Ha ibpkBa’’; Ne38 “Hue He Bsp-
BaMe HUTO B pasi, HUTO B a1a’”.

lll. Ckanu Ha Nod0bpiKaHe U NPOMsIHa Ha cuc-
memama.

9. Opranmzanus (organization) - CTEICHTa Ha Ba)KHOCT Ha
sICHaTa OpraHu3alusi U CTPYKTypa Ha IUIAHUpaHE Ha ce-
MEHHUTE JNEWHOCTU U OTTOBOPHOCTH. BKitouBa BBIIpO-
cu kato: Ne9 ”B HameTo ceMeicTBO BCHUKO c€ IIaHHpa
npeasaputenHo’; Ne39 “TouHocTTa € KauecTBO, HAa KOETO
MHOTO C€ JbPKHU B HAILIETO CEMENUCTBO .

10. Kontpomn (control) — cTenenTa, B KOSTO yCTAHOBEHUTE ITpa-
BUJIA M IPOTICAYPY UTPASIT BAXKHA POJISi B CEMEMHMS )KMBOT.
BxutrouBa Benpocu karo: Ne30 “IloBedeTto oT perreHusTa
B HAIICTO CEMEHMCTBO C€ B3eMaT OT €IUH M CHIIH YOBEK
Ne40 “Y noma umMa TOYHO YCTaHOBEH PeJl 32 BCUUKO .

BrrpocHukst cpabpxka 90 TBbpaeHUA. PecionienTuTe npe-
[IEHSABAT KO€ TBBPACHUE C€ OTHACS 32 TAX U U30MPAT OTTOBOP
“ma” unm “He” Cpelry BCeKH BBIIPOC. AanTaIis Ha TO3H Bb-
MIPOCHUK 3a OBITapcKaTa IMOMyJIalis € U3BBPIICHA OT IO .
KapacTosnos (2).

HacouBame BHHMaHHETO CH KbM J[Ba KOMIIOHEHTa Ha COLHU-
ajJHaTa cpefa - paboTHA U ceMeilHa cpesia - KOUTO MOCTaBsT
IIpe]] XopaTa poJeBU M3MCKBAHMSI 32 CHbBMECTSIBAHE Ha CIIy-
JKeOHM JEeHHOCTH W ceMelHn 3aabikenus (2). Ha mepBo
MSICTO, U3CieiBaMe paboTHaTa BOeHHa cpeia. T e mbpBHY-
HO CBBbp3aHa C YIOBIECTBOPEHOCTTA OT TPYyAa, KMa OCHOBHH
OTTOBOPHOCTH M IJIaBEH NPHUHOC B HEHHOTO NMOBHILIABAHE H
urpae rno-BakHa pojsi OT U3BbHPAaOOTHATA cpena B HEWHOTO
netepMuHHEpane (3).

Bropo, pasrnexxaame B abia0ounHa, ceMeiiHa cpena Ha odu-
nepute. OOMYaiiHO € Ja MHUCIHMM, 4e caMo padoTHara cpeja
JIONIpHHACS 32 YAOBIETBOPEHOCTTa OT Tpyaa. CeMeilcTBOTO
Ha o¢uuepa odaye, BUHATH € OMJIO U OCTaBa ChIIECTBEHA U He-
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5. Achievement orientation: the extent to which
family members are focused on achievement
and competitiveness. Items included are such as:
No. 5 “We believe it is important to be the best in
everything you do”, No. 35 “In our home, we believe
in competition and stick to the rule ‘let the best man
win’”.

6. Intellectual-cultural orientation: the degree of
interest in political, social, intellectual and cultural
activities. Items are included such as: No. 36 “We are
not particularly interested in cultural events”, No. 46
“We rarely hold intellectual conversations”.

7. Active-recreational orientation: the level of
participation in social and recreational activities.
It includes items such as: No. 7 “We usually spend
evenings and weekends at home”, No. 37 “We often
spent time in nature, go to the cinema and visit sports
competitions”.

8. Moral-religious emphasis: the level of observance
of ethical and religious values and issues. It includes
items such as: No. 8 “We regularly go to church”, No.
38 “We believe in neither paradise nor hell”.

Illl. Scales of system maintenance and
change.

9. Organization: the importance placed on clear
organization and structure in the planning of family
activities and responsibilities. It includes items such
as: No. 9 “In our family, everything is planned in
advance”, No. 39 “Precision is a quality that is highly
valued in our family”.

10. Control: the extent to which set rules and procedures
play an important part in family life. It includes
items such as: No. 30 “Most decisions in our family
are made by one and the same person”, No. 40 “At
home, there is a precisely established procedure for
everything”.

The questionnaire contains 90 statements. Respondents
decide which statement applies to them and choose
the “yes” or “no” answer opposite every item. This
questionnaire was adapted for the Bulgarian population
by Assoc. Prof. G. Karastoyanov (2002).

We will now focus our attention on two components of
the social environment — work and family environment —
that impose role-related requirements on people to make
space for both work duties and family responsibilities.
We will first examine the military work environment.
It is primarily related to work satisfaction, has basic
responsibilities, makes a major contribution to the
increase of such satisfaction and plays a more important
part than the non-work environment in its determination.

Secondly, we will consider in depth the family
environment of the officers. It is normal to think that
only the work environment contributes towards work
satisfaction. However, the officer’s family has always
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pasziesHa 4acT OT COLMalIHaTa CPela, B KOSTO Ce yJOBJICTBO-
psiBa MOTpeOHOCTTA OT O0MY U MPHHAICKHOCT U CE TOBIIHS-
BaT YJOBJIETBOPEHOCTTA OT TPY/a U PEUICHUETO 32 WICHCTBO
BBB BOGHHaTa opranuzanus (3).

B coumonoruuecko npoydyBaHe Ha ceMeilcTBaTa Ha MJIAJHN
odurepu ce mocouna, ue 48.4 % OT TIX ca OTYACTH yJIOBIET-
BOpeHHU OT paborata cu, 29.3 % ca ciabo yIOBICTBOPEHHU, a
HeynoBieTBopeHu ca 22.3 % (4).

[TetkoB (5) mocovBa, Ue yIOBIETBOPEHOCTTA OT YCIOBHATA B
apMHsiTa, IMa aJalTHBHA QYHKIMS 32 wHAuBKAA. [Ipe3 1996
roguHa B LleHTHpa 3a connonormdecku mpoyyBanus Ha MO,
SIHakueB U ChaBT. ChCTABAT CKaJla 32 U3MEPBAHE HA yIOBJIET-
BOPEHOCTTa OT BoeHHA ciyx0a. [To-kbcHO ['aTeB (6) mpoyuBa
HSAKOM JIWYHOCTHHU M CPEJOBU MPEATIOCTABKH, BIUICUIN BbP-
Xy YZOBJETBOPEHOCTTA M aJanTalisATa Ha KypCaHTHUTE BHB
BBY3. IIperneasT Ha NOCTHKEHUATA HA BOGHHUTE NICUXOJIO3U
y Hac Moka3Ba, 4ye JHUICBA CUCTEMHO 3HaHME 32 yJIOBJIETBOpE-
HOCTTa OT TpyJa y oduliepa 1 3a Bb3MOKHOCTUTE 38 HEHHOTO
MOBJIUSABAHE OT collMaiHaTa cpeaa. llle npocnenum koMiekc-
HOTO BJIMSHHUE HAa pabOTHATa U CeMeiHaTa cpesa. 3a Tasu el
TBPCUM OIMOCPEACTBAIIN e(DEKTH Ha CeMeiHaTa cpesia CrpsiMo
BIIMSTHUETO Ha pabOTHATA Cpesia BbPXY YIOBIETBOPEHOCTTA OT
TpyZa U 00paTHO- OMOCPENCTBAIIN eeKTH Ha paboTHATa cpe-
Jla CIIpsIMO BIIMSIHMETO HA CeMeHHaTa cpelia BbpPXY yIOBIIET-
BOPEHOCTTa OT Tpyna. VIHTepec 3a Hac mpeacTaBiisiBa BIMS-
HUETO Ha ceMelHaTa OpraHU3aIus BbPXY JHUIICaTa Ha POJICBH
KOH(UIMKT B paboTara. ToBa 03HayaBa, 4e aKko JIMICBA siCHA
opraHuzaius Ipu IUJIAaHUpPAaHE Ha CEMEUHUTE JACHHOCTH U
OTrOBOPHOCTH, 1II€ C€ YBEIHYaT NeplueniuuTe Ha oduuepa 3a
poseBu KOH(IMKT B paboTara. CIioTeHOCTTa B paboTHaTa
cpefia OoCPeACTBa TOBA BIUSHUE.

B rabmmma Nel ce moka3BaT B3aMMOBPB3KH MKy CeMelHHaTa
cpenau yIOBJIETBOPEHOCTTa OT Tpyla y oduiepure, uamepe-
HU upe3 koepunueHT Ha [TubperH. Te nokas3BaT CIIIOTEHOCT
B CEMEHMCTBOTO, KOATO € B yMEPEHA MOJIOKHUTEIIHA KOpeIalus
C YZIOBJIETBOPEHOCTTA OT COLMATHOICUXUYHUS KJIUMAT B pa-
OortHara cpena. Bpb3kure ¢ posneBarta sCHOTa M yJIOBJIETBO-
peHocTTa OT BOEHHATa Ciry’k0a ca ciabu M TOJIOKHUTETHH.
CeMelHUAT KOH(IUKT € B cilabM OTPHIATENHU BPB3KU C
YJIOBJIETBOPEHOCTTA OT COLMAIHONCUXWYHUS KIMMAaT B pa-
6oTHaTa cpesia, poseBara SICHOTa 1 yJJOBIETBOPEHOCTTA OT BO-
eHHata ciryk0a. CIJIOTEeHOCTTa TMOBIUABA T€3N N3MEPEHHS Ha
YIOBJIETBOPEHOCTTA OT Tpyaa. KOHOIMKTHT B CEMEHCTBOTO
CBIIO MOBJIHBA YOBJIETBOPEHOCTTA OT COLIUATHONICUXUIHHUS
KJIMMaT B paboTHATa cpesia, pojieBaTa ICHOTa U yJIOBIETBOPE-
HOCTTa OT BOGHHATa ciyx0a

Tabnuya 1. KoegpuyeHmu Ha MNubpcbH
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been and still is a significant and integral part of the social
environment in which the need to be loved and belong is
satisfied and work satisfaction and the decision to remain
a member of the military organization is affected. A
sociological study of young officers’ families shows that
48.4% of them are partially satisfied by their work, 29.3%
are slightly satisfied and 22.3% are unsatisfied (4).

Petkov, D. (5) notes that satisfaction with conditions in
the army has an adaptive function for the individual.
In 1996, at the Centre of Sociological Studies of the
Ministry of Education al developed a scale to measure the
satisfaction gained from military service. Later, Gatev (6)
studied certain personal and environmental prerequisites
that affect cadets in higher military academies. The
analysis of achievements by Bulgarian military
psychologists shows a lack of systemized knowledge of
officers’ (7) work satisfaction and the possibilities of the
social environment’s impact on such satisfaction. We
will monitor the overall impact of the work and family
environments. To this end, we are searching for mediating
effects of the family environment versus the influence of
the work environment on work satisfaction and vice versa
— mediating effects of the work environment versus the
influence of the family environment on work satisfaction.
We are interested in the impact of family arrangements
on the lack of role conflicts in work. This means that if
there is no clear organization in the planning of family
activities and responsibilities, the officer’s perceptions of
arole conflict in work will increase. Cohesion in the work
environment mitigates this effect.

Table 1 shows relationships between family environment
and work satisfaction in officers measured using Pearson
coefficients. They show cohesion in the family that is in
a positive moderate correlation with satisfaction from the
social-psychological climate in the work environment
(8). The links with role clarity and the satisfaction gained
from military service are weak and positive. Family
conflict has weak negative links with satisfaction with
the social psychological climate in the work environment,
role clarity and the satisfaction gained from military
service. Cohesion affects these measurements of work
satisfaction. Conflict in the family also has an effect on
satisfaction with the social-psychological climate in the
work environment, role clarity and the satisfaction gained
from military service.

Table 1. Pearson coefficients

" Family environment
XapaKTepuUCTUKM Ha cemeit- characteristics
Hara cpeaa Satisfaction with: - -
V/0BNIETBOPEHOCT OT: CrnnoteHoct | KoHdaukr Cohesion Conflict
CoumanHONCUXMYEH KAMMmaT 317 -.2199 Social-psychological climate .317% -.219%
Ponesa sacHoTa .287% -.210% Role clarity .287% -.210%
Jlunca Ha ponesu KOHGAUKT .221% -.174% Lack of role conflict .221% -.174%

VIOBIETBOPEHOCTTA OT BOGHHATA CIyXk0a € MPSIKO CBbpP3aHa
C YIOBIETBOPEHOCTTA OT BBTPECEMeiHaTa MCHXOTHHAMHKA
Ha B3aUMOOTHOIICHHSTA, C IUTICATa HA POJICBH KOH(IUKT U C

The satisfaction gained from military service is directly
related to intra-family interactions and relationships, lack
of role conflict and satisfaction with the commensurate
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YIOBJIETBOPEHOCTTA OT ChPa3MEPHUTE CTUMYJIHM Ha cpenara.
Oxka3sBa ce, 4e ObarapckuTe opHIEpU Ce YyBCTBAT JIOBOJIHH
OT cBOsITa Ciy0a, KOraro TSl UM IPEI0CTaBsl Bb3MOKHOCTH
32 XapMOHWYHH B3aMMOOTHOIICHHSI Ha paOOTHOTO MACTO (6).
ChI10 Taka, BOCHHATA CITY)K0a HOCH YIOBJICTBOPEHOCT, KOTa-
TO o(UIleprTe MPESKUBSIBAT BHCOKA CTEICH HA ChOTBETCTBHE
B CBOMTE OYAKBaHMsI, CBbP3aHU C pabOTHATA POJISt U BH3IPHU-
eMaT U3UCKBAHMSTA HA Ta3H POJISl U CBhP3aHUTE C Hesl (PyHK-
[UOHAJIHYU 33]IBJIKEHUS], KATO ChBMECTUMH C TEXHUTE WHJIU-
BuayanHu notpedHocTu. OCBEeH TOBa, Cyk0aTa e XapecBaHa,
ako oduuepuTe ca OOCKTUBHO OICHSBAHM, TOJydaBaT MO-
paJIHO MPU3HAHKE U CIPABEIJIMBH Bh3HATPAXKICHUS 32 100pe
CBBpILICHATA paboTa.

Tabnuuya 2. BrnusiHue Ha crisiomeHocmma 8 cemeliHama
cpeda sbpxy ydosrnemesopeHocmma om mpyda
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stimuli of the environment. It turns out that Bulgarian
officers feel satisfied with their service when it gives
them opportunities for harmonic relationships at the
workplace. Also, military service brings satisfaction
when officers experience a high level of correspondence
with the expectations they have in relation to their work
role and perceive the requirements of that role and
associated functional duties as compatible with their
individual needs. In addition, service is liked if officers
are appraised objectively and receive moral recognition
and fair rewards for a job well done.

Table 2. Impact of cohesion in the family environment
on work satisfaction

Cohesion in the family
CnnoTeHOCT B cemeliHaTa cpeja Satisfaction with: environment
YA0BNEeTBOPEHOCT OT:

AOBAETEOP Tor R? Beta t p< R? Beta t p<
CoumnanHoncuxmueH .101 .317 3.927 .001 Social-psychological 101 .317 3.927 .001
Kaumar climate
PoneBa AcHoTa .082 .287 3.519 .01 Role clarity .082 .287 3.519 .01
gunca Ha ponesu KoH- .049 221 2.661 .01 Lack of role conflict .049 221 2.661 .01

JNINKT

B tabnuna 2, ce pa3kpuBa BIMSHUETO HA HATHCKA BbB BO-
€HHaTa cpefia, BbpXY poJieBara siCHOTa B paboTara, KOETO €
oTpunatenHo. ToBa o3HavyaBa, 4e yBeJIUUaBaHETO Ha HATHUCKA
BBB BOEHHATa pabOTHA cpella BOJU 10 HaMallsIBaHE Ha poJie-
BaTa sicHoTa. Ta3u B3aMMOBpPB3Ka C€ MeIUUpa OT CeMelHa-
Ta CIJIOTEHOCT. Taka BIMSHUETO HA ceMeHHaTa CIJIOTEHOCT
HaMaJisiBa 3HAYUMO B’bSHeﬁCTBI/IeTO Ha HAaTHUCKa B pa60THaTa
cpela BBpPXY poJieBara siICHOTa B paboTaTta. BiausHueTo Ha
SICHOTaTa B pabOTHATa Cpelia BbPXY YAOBICTBOPCHOCTTA OT
KOJIETUTE € MOoJ0XKuTenHo. C IpyTu TyMH, aKo JIUTICBA JOCTa-
THYHO SICHOTA B pabOTHATa apMelicka cpefia, To opuiepsbT me
YyBCTBA MO-HUCKA YJIOBJIETBOPEHOCT OT Koserute cu. CroH-
TaHHOCTTA B CeMEWHaTa cpela OMOCPENCTBa BIHSHHUETO Ha
HaMaJieHaTa sICHOTa B paboTHA cpe/ia BbpXY CHU)KaBaHETO HA
YZOBIIETBOPEHOCTTA OT KOJIETUTE.

WuTepec 3a HaC MpeACTaBIsABA BIUSHUETO HAa CEMeiHATa Op-
raHu3alysl BbPXY JHICATa HA POJIEBH KOHQIUKT B paboTaTa.
ToBa 03HauaBa, 4Ye aKo JHUIICBA SICHA OpraHU3alus IpH
IUTaHUpPAHe Ha CeMEHHUTE ICHHOCTH M OTTOBOPHOCTH, LIE Ce
yBEeIUYAT MEepLENUUUTe Ha oduiepa 3a posieBU KOHQIUKT B
paborara. CruioreHocTTa B paboOTHATa Cpela OIOCPE/ICTBA
ToBa BIMsHKE. Hanuue e mbieH MeauaTopeH eexT, Thil KaTo
R? e paBen Ha Hyna. OCBeH TOBa M3YUCICHUETO HA MapiHa-
HaTa KopeJalus 1MoKa3Ba, 4ye KOPEJAUOHHUSAT KOCPUIIHEHT
MEXAy ceMeiHaTa OpraHu3alus U JIMICATa Ha POJICBH KOH-
¢GmukT B paboTaTa, cCTaBa paBeH Ha HyJa, KOraTo ¢e KOHTPO-
JMpa MPOMEHJIMBAaTa CINIOTECHOCT. Te3u TaHHU HU J1aBaT Bb3-
MOXKHOCT J]a HalpaBUM HM3BOJa, 4e O(uIepcKaTa CIIOTEHOCT
OIOCPE/ICTBA TOTAIHO BIMSHUETO Ha CeMeifHaTa opraHu3a-
IUsl BBPXY JIMTICaTa Ha pojeBH KOH(IUKT B ciyxOara (7).
Hanune e mbiieH MenuatopeH edekT 1 HapylieHaTa ceMeiHa
OpraHu3anus He BIHsC BbPXY POJICBHS KOH(IHUKT.
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Table 2 reveals the impact of pressure in the military
environment on role clarity in work, which is negative.
This means that an increase in the pressure in the
military work environment results in lower role clarity.
This relationship is mitigated by family cohesion. Thus,
the influence of family cohesion substantially reduces
the effect of pressure in the work environment on
role clarity in work. The impact of clarity in the work
environment on satisfaction with coworkers is positive.
In other words, if there is no sufficient clarity in the army
work environment, officers will feel lower satisfaction
with their coworkers. Expressiveness in the family
environment mitigates the impact of lower clarity in the
work environment on the decrease in satisfaction with
coworkers.

The interests of that research is it in the impact of a
family arrangements on the lack of role conflict in
work. This means that if there is no clear organization
in the planning of family activities and responsibilities,
the officer’s perceptions of a role conflict in work will
increase. Cohesion in the work environment mitigates
this impact. There is a full mediatory effect because R? is
equal to zero. What is more, the calculation of the partial
correlation shows that the correlation factor between
family organization and the lack of a role conflict in
work becomes equal to zero when controls for variable
cohesion are applied. These data enable us to draw the
conclusion that officer cohesion completely mitigates
the impact of family organization on the lack of a role
conflict in service. There is a full mediatory effect and
impaired family organization does not influence the role
conflict.
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YcTaHoBsiBamMe, Y€ KOTaTO YJICHOBETE Ha CEMEHWCTBOTO CHU
OKa3BaT MOMOIII U TIOAKperia (CIJIOTEHOCT), BIUSHUETO Ha Ha-
THCKa BbB BOCHHATa pabOTHA Cpe/ia BhPXY poJieBaTa ICHOTA €
He3HaYuMo. B ciyuauTe, KoraTto 4jieHOBETE HA CEMEHCTBOTO
ce OKypakaBarT Jia IiCTBAT OTKPUTO U Jia U3pa3saBaT JUPEKT-
HO YyBCTBaTa CH (CIIOHTAHHOCT), JIUICAaTa Ha JOCTATHYHO
SICHOTa B paboTaTa HE BOJU JI0 CHHMJ)KABaHE Ha YIOBJICTBOpE-
HOCTTAa OT KOJICTUTE.

Koraro oduuepsr € BbBICYECH B CIIOHTAHHU M aBTCHTUYHH
B3aMMOOTHOIICHHUSI CHC CBOMTE OJM3KM M KOTaTO YyBCTBA
MOAKpenara MM, TOH HE BB3IpHEMa HEOIArompUsTHOTO
BIUSIHUE Ha CIYKeOHUS HATUCK M HW3NBJIHSABA AJEKBATHO
CBOUTE CIy)KEOHM 3aJbJDKeHUs. U 1BeTe XapaKTepHCTUKH
Ha ceMeifHara cpeia moarmoMarar o(uIepa B CIPABSIHETO C
HATOBapBaHETO M HEsACHOTaTa B ciyxOarta. KoHCTpyKTHB-
HUTE CEMEHHM BPB3KHM M TOJIKPENSIIOTO B3aWMOOTHOIIE-
HUe, CIIOMarar 3a CIIPaBsiHETO ¢ M3MCKBaHMITA Ha pabOTHa-
Ta BOGHHA Cpe/ia M 32 BBTPEIIHA YAOBICTBOPEHOCT. B TO3M
CMHCBHJI NICUXWYHOTO 3/[paBe W MPOQPECHOHATHO (YHKIIHO-
HUpPaHEe Ha BOGHHOCTY KEIIUTE € B IPsIKa 3aBUCUMOCT OT TICHU-
XOIMHAMHKaTa Ha (DaMIITHATE B3AaUMOOTHOIICHNU .
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These data enable us to draw the conclusion that officer
cohesion completely mitigates the impact of family
organization on the lack of a role conflict in service.
This research found that when family members help and
support each other (cohesion), the impact of pressure in
the military work environment is negligible. In cases
where family members encourage each other to act openly
and express their feelings directly (expressiveness), the
lack of sufficient clarity in work does not result in lower
satisfaction with coworkers.

When officers are involved in spontaneous and authentic
relationships with their relatives and feel their support,
they do not perceive negatively the adverse impact of work-
related pressure and adequately perform their professional
duties (9). Both characteristics of the family environment
help officers deal with pressure and uncertainty in
work. Constructive family relationships and supportive
attitudes help officers deal with the requirements of the
military work environment and contribute to higher
inner satisfaction. In this regard, the mental health
and professional functioning of servicemen is directly
dependent on the psychodynamics of family relationships.
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YKA3AHUS 3A ABTOPUTE

“bpirapcko crucaHue 3a OOMIECTBEHO 3/IpaBe’” € MHOrOMpOGUITHO
CIHCaHMe, KOETO BKIIIOUBA MyOMMKamuu B oOJlacTTa Ha 3/paBHATA
IMOJIMTUKA, 3APaBE€H MEHUKMBHT U UKOHOMUKaA, CITUJACMHUOJIOT S Ha
HeMH(EKINO3HUTE U 3apa3HUTE OOJICCTH, 3/[PAaBETO HA HACEICHUETO
/xKeHuTe/nenara/, mpoOMOLIMS Ha 37paBeTo U MpoduIakTHKa Ha 0oje-
CTHTE, OKOJIHA CPEJIa U 3/[paBe, XPaH! U XpaHEHe, TPY10Ba MEIUIIHHA,
TICUXWYHO 3/IpaBe, KPH3UCHU CUTYAI[H 1 O0ILIECTBEHO 3apase. Mare-
pHanuTe ce oTIeuaTBaT Ha OBJIrapCKU M aHIIMHCKY e3uK. B crinca-
HHUETO Ce ITyOIHNKyBar:
- Hayunu cratuu (no 12 ctp.): Cratuure BkItouBaT BbBenenue,
Hen, Marepuan u metonu, Pesynrartu, O0chxaane, 3aKiII04eHUE
u Kuuromnmuc.
- O0630pu (no 12 ctp.): O630puTE TPsOBA 1A MPENCTABSIT 3HAYHMMHU
TEeMH B 001acTTa Ha OOIIECTBEHOTO 3/IpaBe.
- Juckycust, mosunuu (o 6 cTp.) - 3acsArar Besika obiacT Ha 00-
IIECTBEHOTO 3/PaBe.
- Mmuenus, cebuTHs (10 1 CTP.) - MPEACTABAT aKTyaIHU, 3HAUUMH
WIIM JUCKYCHOHHU MPOOJIEMHU U BaKHU CHOUTHS.
- Ilpencrapsine Ha HOBU KHUTH 1K codryep (10 1 cTp.)
Omezosopnocm na agmopa. Bendky mpeacTaBeHu 3a MyOIHKyBaHe
Marepuanu TpsoBa ja ObaT OpUTHHATIHM Pa3pabOTKH, KOUTO HE ca
myOJINKYBaHU JI0 TO3HM MOMEHT M HE ca MOJaJICHU 3a MyOINKyBaHe
apyrazne. [lpuetute ppkonucH He Morar ja Obaat myOIuKyBaHH CIeN
TOBa B IPYTH U3/IaHUSI B CHIIMS BUJ, M3MSJIO MJIM HA YaCTH M Ha Ka-
KBBTO M J1a OUJI0 e3uK, 6e3 chriaacueTo Ha “Bharapcko cmucaHue 3a
00I1IeCTBEHO 3/1paBe”. ABTOPUTE OTTOBAPSIT 32 BCHYKU YaCTH OT Ma-
TepHuana Cu.
Hayuna emuka. OTrOBOPHOCT Ha aBTOPHUTE € Jia YIOCTOBEPST, ue
BCSIKO M3CIIEABAHE BBPXY XOpa € OmIo ogoOpeHo oT KOMHUCHs 0 Me-
JULMHCKA €THKA.
Ilooasane na pvkonucume. Marepuanure TpsiOBa 1a ObJaT MofaBa-
HU B €JIEKTPOHEH BUJ (10 eNeKTpoHHA mnoma uini Ha CD/nucketa) u
KaTo reyatHo komue (2 xomwms, Gopmar A4). Marepuanure oT ObJI-
TrapCKUTE aBTOPH TPsiOBa a ObJaT Ha OBATAPCKH U AHTIIMHCKH €3HK,
a Ha aBTOPHTE OT Yy)KOMHA Ha AaHTJIUICKH €3UK.
Iloozomoeka na pykonuca
Ipuapy:xkuteaHo mucMo: PrronucsT TpsadBa na ObJe NPUAPYIKEH
€ TIMCMO, YIOCTOBEPSIBAIIIO, Y€ MATEPHAIBT U JAHHUTE WIIN YacTH OT
TSX He ca OMJM MyOnuKyBaHU Jocera (OCBEH KaTo Pe3loMe), KaKTo U
Ye MaTepHUaIbT HE € MOJ IedaT U He € BB3JIOXKEH 3a PeleH3UpaHe B
JIpYyTO U3JaHUE.
3arsaBHa cTpaHnna: Bu Ha ppKonyca (OpUTrHHAIHA CTAaTHS, 0030p
W Ap.); 3ariaBue, UMEHAa Ha aBTOPUTE M MeCTOpadoTa Mo BpeMme Ha
H3rOTBsIHE Ha MaTepuasa; MiMe u IrbJieH ajpec Ha KOPECIIOH M PaLHsT
aBTOP, TenedoH, eNeKTPOHHA ToMa;  braromapHOCTH KBM JHIA H
KOJIETH C IPUHOC 3@ W3CJIEIBAHETO.
Yxazanusa 3a opopmnenue na mamepuanume: V13nomnspat ce MepHI
eIMHUIU Ha MexXyHapoaHaTa cuctema Sl. Jla ce u3bdsArear akpoHu-
MH, OCBEH aKO He ca oOmonpHeTH. AKPOHHMHUTE U CHKpPAIICHUATA
ce neuHMUpAT TpU ITbpBaTa UM yrnoTpebda B TekcTa. daiiioBeTe Ha
pBKomca ce nojasar BbB popmar Ha Microsoft Word. @opmaTsT Ha
cTpaHHIUTE TpsiOBa na Obae A4 ¢ mosnera oT 2,5 cm OT BCHYKH CTpa-
Hu, mpudTHT 12-point Times New Roman ¢ 1,5 unrepsan mexay pe-
noBete. TeKCTHT ce MoIpaBHsIBA CaMo OT JISIBO.
Pe3rome: 3a HayuHM CTaTHM C€ MOJATOTBSI PE3lOME ChC CJEAHATa
cTpykTypa u monzarnaBusi: O6ocHoBka, Llen, Metonn, Pesynratn
n 3axmrouenue. [Ipu marepmanu 6e3 cTpykTypa (Hampumep, METo-
JIOJIOTMYHM MaTepHajM) ce JOMYyCKaT Pe3loMeTa, HeCTPYKTYpUpPaHH
o TopHHs HauWH. Pe3tomeTo TpsOBa 1a chabpka He mosede ot 250
JyMHU.
Knrouoeu dymu: lpencrasar ce ciel] pe3toMeTo.
Taoauyu: TaGnuuute TpsiOBa Ja UMAT SICHY 3arJIaBUs U IPU HEOOXO-
JVIMOCT OOSICHUTEIIHU O€JIEKKH IO YepTa.
@uezypu: Besika ¢urypa ce momaBa Kato OTAEIEH TOKyMeHT/(aii.
durypure ce HOMEpHUpAT IO Pesia Ha NUTHPAHETO UM B TekcTa. Bes-
Ka ¢urypa TpsOBa ce mpuApyKaBa C KpaTKa JEreHJa Ha OTACIHA
CTpaHHIa, KosATO ciensa KHUrommca u € 4acT OT TEKCTOBHS (haiii.
B marepnanuTe Ha OBITapCKUTE aBTOPH 3ariaBHATA M TEKCTHT KbM
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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 noncom-
municable and communicable diseases, population / women’s/
children’s health, health promotion and disease prevention, envi-
ronmental health, foods and nutrition, occupational health, men-
tal health, public health and disasters. The papers are published
in both Bulgarian and English. The Journal publishes:

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

- Review Articles (up to 12 pages): Reviews should concern
topics of current interest in the field of public health.

- Discussion,positions (up to 6 pages) - may address any topic
of interest for public health.

- Opinions,events (up to 1 pages) — represent current, relevant
or disputable issues and important events.

- New books or Software Reviews (up to 1 page).

Author Responsibility. All submitted manuscripts should be
original contributions, not previously published and not under
consideration for publication elsewhere. Accepted manuscripts
cannot subsequently be published elsewhere in similar form, in
whole or in part, in any language, without the consent of Bulgar-
ian Journal of Public Health. Authors are responsible for all parts
of their paper.

Scientific Ethics. 1t is the authors® responsibility to verify that
any investigation involving human subjects has been approved
by a committee on research ethics.

Manuscript Submission. Materials may be submitted by e-mail
or on CD/diskette and as a hard copy (2 copies, A4 format). Ma-
terials of Bulgarian authors should be written in Bulgarian and
English, and those of foreign authors — only in English.

Manuscript Submission Directions

Cover Letter: The submitted manuscript should be accompa-
nied 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 Ar-
ticle, etc.); Title, Authors names and affiliations at the time the
work has been created; Corresponding author’s name, mailing
address, telephone number, e-mail; Acknowledgements, includ-
ing colleagues who contributed to the research.

Directions: Use SI 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
Microsoft 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.
Number 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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