


BBNFAPCKO CMUCAHUE 3A OBLUECTBEHO 3[1PABE
OOULINANTHO U3ONAHUE HA HALMOHANHWA LEHTBP
NO OBLLECTBEHO 3PABE W AHANU3U

LIEN U OBXBAT

“Bbnrapcko cnvcaHue 3a obLecTBeHO 3apaBe” e
MHOronpodUIIHO CnMcaHne, KOETO BKMYBa Nybrnvkauum B
obnacTTa Ha 3gpaBHaTa NoNUTMKa 1 NpakTUKa, 34paBHNSA
MEHVKMBHT Y UKOHOMMKA, enMaeMunonorms Ha
HEeVHMEKUMO3HNTE 1 3apa3HMTe Bonectu, npoMouus Ha
3apaBeTo U NpodunakTuka Ha bonectute, 3agpase Ha
HaceneHWeTo (keHuTe, Jelarta), cbCcTaB U 6e30nacHOCT Ha
XpaHuTe, XpaHeHe 1 obLLECTBEHO 30paBe, OKONHa cpeaa u
3apaBe, TpygoBa MeauumMHa, NCUXUYHO 3paBe, KpU3UCHU
cuTyaumm n obulecTeeHo 3apase. CnvcaHneTo npeaocTaBs
dopyM 3a AUCKycKs Mo akTyarnHu npobnemu Ha o6LLecTBEHOTO
3gpaBse B bbnrapus, Espona, CALL n ap. ctpanu. B cneuuwanimn
NpuUoXeHusi ce NyonukyeaT MaTepuany, MOCBETEHN Ha aKTyarnHu
Temu, NpoyyBaHus, pe3toMeTa U A0oKNaam OT MEXAYHapoaHU U1
HaLMOHanHN Hay4YHU hopymMu 1 Kpbrnn Mmacu. CnucaHneTo uva
3a uen Aa nonynsipusmpa u Hacbpyaea uscrnenBaHus, 4o6pu
NpakTWKK, NONUTUKK, ynpasrneHve n obpa3oBaHue B obnacrtrta Ha
obLwecTBeHOTO 34paBe. Manm3a B 4 KHKKM rOAULLIHO Ha
Obnrapckv 1 aHrmuickn eauk. Nybnukyea ce Ha MHTEPHET
cTpaHuuara Ha HaumoHanHust ueHTbp Mo obLLecTBEHO 3apase u

aHanuan (http://ncpha.government.bg)
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IN MEMORIAM

Ha 22.02.2014 r. BHe3amHO NOYHHA JMPEKTOPHT HA
HanuoHa/JHNS HEeHTHP MO 00IECTBEHO 3IpaBe H aHA-

Assoc. Prof. Dr. Christian Griva, Director of the
National Center of Public Health and Analyses,

Jau3u pou. XpuctusiH I'pusa.

OTHle CH HAUAT MPEKpPaceH, OOMYaH
U yBa)kaBaH OT BCHYKHM Kojera! Ortune
CH €IUH HMHTCIUTCHTEH, €TUYEH, BHH-
MaTeJeH U BEJIMKOJICTICH CIIeIHaIuCT!
Otuze cu 1005p YoBek! Paznenmxme ce
¢ 0oJIKa ¢ JOCTOWHO U3KUBEHHS TTpode-
CHOHAJICH M YOBCIIKYU BT Ha JOI. [ pu-
Ba, YHMATO ISUIOCTHA MPO(ECHOHAIHA
JIEHHOCT € CBBp3aHa ChC 3paBeonas-
BaHETO. ToOi OCTaBU COOCTBEH MOYEPK
Ha BHCOKO HMBO B TPO()ECHOHATHUTE U
YOBENIKUTE CH OTHOIICHHUS.

suddenly died on 22 February, 2014.

Our wonderful beloved colleague,
respected by all of us, has departed this
life! The intelligent, ethical, considerate
and magnificent specialist passed away!
A good man is gone! We are deeply
saddened by the death of our friend
and colleague Christian Griva. His
professional legacy and genuine human
dignity had a profound impact on the
public health sector and community. He
put his own style on a high level in all
his professional activities and human

relations.
Hou. Xpuctusun I'puBa € poaeH Ha SHations

13.09.1949 rommra B rpax I[LmoBmms.

3aBppriBa Brucmms HKOHOMUYECKH HH-

CTHUTYT, CIenuarHocT ,,CTaTuCTHKA’.

IIpe3 1992 1. u ot 1994 mo 1995 r. mom. I'puBa e 3am.-
MHHHCTHpP Ha 3apaBeonasBanero. Ot 1990 mo 1991 r. e
MKOHOMUYECKH CHBETHUK Ha MeauImHCKaTa (enepamnms
Ha KT ,Ilogkpena”. Ot 1997r. - HanwoHaIEH KOHCYII-
TaHT KbM M3 110 ,,MeaunuHcka HHQOpPMATHKA U 3APaBEH
mMeHUHKMBHT . OT 1999 1. - unten #a Hanmonanaus cra-
THUCTHYECKH CHBET. 18 rommHu oriapsiBa HanupoHaTHUS
OEHTHP 10 3ApaBHA HHPopMmanus. Ot mecen rorH 2011 T.
moema nocrta 3aM.-gupexkTop Ha HITO3A, a ot 2012r. cra-
Ba qupekTop Ha LleHThpa.

Assoc. Prof. Christian Griva was born
on 13 September, 1949 in the city
of Plovdiv. He graduated from the
University of Economics, majoring in “Statistics”. In
1992 and from 1994 to 1995 Assoc. Prof. Griva was
a Deputy Minister of Health. From 1990 to 1991 he
was economic adviser to the Medical Section of the
Confederation of Labour “Podkrepa”. In 1997 he was
appointed National consultant on “Medical Informatics
and Health Management” to the Ministry of Health. In
1999 he was elected a Member of the National Statistics
Council. He headed the National Health Information
Center during 18 years. In June 2011 he took the position
S —— of Deputy Director of the NCPHA and since 2012 has
become Director of the NCPHA.
» Ilo nemorpad)ckn npoy4uBaHus 1 aHaIu3u — Harmona-
JICH MHCTHUTYT 3a AeMorpad)CcKu n3cienaBanusi, [1apmxk,
®paHnus. * Demographic research and analyses - National
Institute for Demographic Research, Paris, France;

He had various specializations on:

VkoHOMHMKa ¥ YTpaBICHHWE Ha 37 PaBEONa3BAHETO
— YHuBepcutera B Mopk, AHMIus.

Economics and Health Care Management - University

of York, England;
OOyucHHE Ha PHKOBOAHUS U aIMHHUCTPATUBEH IEp-

COHAJI B CHCTEMAaTa Ha 37paBeona3BaHeTo-bhirapus,
Hcnanus u Upnanaus.

Training of managers and administrative personnel in
the healthcare system - Bulgaria, Spain and Ireland.

Wwma Han 105 HaydHE My OIMKAUH, OT TSIX 6 MOHOTpa- He has written over 105 scientific publications, of
¢un. which 6 monographs.

LWE H/ NUMCBALL!
MHOIO LLWE HWX NUMNCBALL!
CBOIrom!

AOBJIBOK MNOKJIOH MNMPEA CBETIATA T NAMET!

WE WILL MISS YOU!
WE WILL ALWAYS KEEP YOU IN OUR
HEARTS!
REST IN PEACE!

The Team of the Journal
National Center of Public Health and
Analyses

Om eKxuna Ha cRUCAHUEMO
Hauyuonanen yenmusp no obujecmeeno 3opase
u ananusu
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3APABEH MEHU)XMBHT 1 UKOHOMMKA

WHOEKC HA NPOAOYKTUBHOCT HA
MAJIMKYUCT - METOAONOIMA

U NPUNOXEHUE B
3OPABEOINA3BAHETO

Tomop Kynnyp:xues!, Kpacumupa /luxosa?, Ilerko
Canuen?, Atanac Kynnypuxues?

'Meouyuncku Ynusepcumem — Coghusi,
Dakynmem no obujecmseHo 30pase

’Hayuonanen yenmup no oowecmeeno 30pase
U aHaau3u

MEBAJI “Anexcandposcka”,
Knunuxa no negpponozus

PE3IOME

B nacmoswama cmamus ce paszenedxcoa memama 3a egex-
MueHOCMMAa U NPOOYKMUSHOCMMA 6 30PA6eona38anemo.
IIpeocmasen e edun om Hatl-yecmo U3NOA38AHUME UHOEKCU
Ha NPOOYKMUBHOCH, A UMEHHO UHOEKCHM HA NPOOYKMUG-
nocm na Manmkyucm. 3aceenama e memooono2usma Ha
MOo3U UHOEKC U NPULONCEHUCMO MY 6 30Pa6eonassanemo.
Ilpeocmasen e emnupuuen npumep Ha NPUTLONCEHUE HA UH-
dekca u unmepnpemupane Ha OCHOGHUMe My KOMNOHEHNU.

KurouoBu nymu: 3npaBeonasBane, 60THUYHA edek-
THUBHOCT, OOJHHYHA MPOAYKTHBHOCT

BbBEOEHUE

[TpoayKTHBHOCTTA € e/lHa OT MEPKUTE 338 €(h)EeKTUBHOTO U3-
MOJI3BaHE HA PECypCUTe B JajieHa opranuszamnus. Knacuuec-
KHTE MEpKH 32 JiepuHUpaHe Ha TPOYKTHBHOCTTA Ca CBbhp3a-
HU C KOJINYECTBOTO U3XO/ICH PE3YJITAT, IOCTUTHAT C EJIMHULIA
BXoJieH pecypc. [ToHsikora pa3doupaHeTo 3a MpoayKTUBHOCT
€ CBBP3aHO C 00PATHOMPOIIOPIIMOHATHUS TIOIXO0/I, TIPU KOM-
TO KOJIKOTO MO-TOJISIM OpOii €UHUIIH JOTIPHHACST 33 SIHHH-
1@ MPOAYKIIMSI, TOJIKOBA [M0-MaJKa € POy KTHUBHOCTTA.

[IponykTuBHOCTTA TPsIOBa N1a ce pasmiexia KaTo OTHOCH-
TeJHA MSIPKa M U3YUCIICHUTE BXOTHO-U3XOIHU ChOTHOIICHHU S
TpsiOBa Ja OBJAT CPABHIBAHU MU MEXIY TOJIO0OHU SIUHU-
U, WJIA MKy €HU U CHIIH, HO MOJYYCHU B PA3JIMUHU TIC-
puoau OT BpeMe. MHOI0 OpraHu3aiiy U3IoJ3BaT MOJ00eH
CpaBHUTEJICH aHAJIN3, 3a J]a CC MOATIOMOTHE YCTAHOBSIBAHETO
HA ITOCOKATa Ha MPOMsHA.

TBi KaTO MPOXYKTUBHOCTTA € OTHOCHUTEIIHA MSpPKa, 3a Ja
Obie mostesHa, T TpsOBa 1a Oblie cpaBHEHa ¢ Hemo. Hampu-

HEALTH MANAGEMENT AHD ECONOMICS

THE MALMQUIST PRODUCTIVITY
INDEX —- METHODOLOGY AND
PRACTICAL APPLICATION IN
HEALTHCARE

Todor Kundurzhiev!, Krasimira Dikova?, Petko
Salchev?, Atanas Kundurdjiev?

Medical University - Sofia,
Faculty of public health

’National center of public health
and analyses

3University Hospital Alexandrovska,
Clinic of Nephrology

ABSTRACT

The present article deals with the themes of efficiency and
productivity in healthcare. One of the most widely used
productivity indices, the Malmquist productivity index,
is presented. We also comment on the methodology of
this index and its application in healthcare. An empirical
example of this index application and the interpreting of
its constituent components are also presented.

Key words: healthcare, hospital efficiency,
hospital productivity

INTRODUCTION

Productivity is one of the measures for effective usage of
resources in an organization. The classical measures for
defining productivity are related to the quantity of output
result achieved by a unit of input resource. Sometimes the
notion of productivity is related to the reverse approach
where the larger the size of units contributing to a unit of
production, the smaller the productivity.

Productivity should be viewed as a relative measure and
the calculated input-output ratios should be compared
either between similar units or same units, but obtained
in different periods of time. Many organizations use a
similar relative analysis to assist in defining the direction
of change.

Since productivity is a relative measure it should be
compared to something in order to become useful. For
example, hospitals may compare their productivity
values to those of other hospitals or their own but in
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3PABEH MEHUIXMDBHT U NKOHOMUKA

Mep JedeOHNTE 3aBEICHNS MOraT J1a CPaBHAT CBOUTE CTOM-
HOCTH Ha MPOAYKTUBHOCT C IPYTH MOOOHU UITH CHC CAMUTE
cebe cH B pa3IUYHU NIEPHOIN OT Bpeme. ToBa I11e T03BONIH /12
ce M3MepH MO0OPSBAaHETO HA MPOIYKTHBHOCTTA C TEUCHHE
Ha BPEMETO WU BB3JEHCTBUETO HA ONPEIECICHU PEUICHUS,
KaTo BBBEKJAHETO HA HOBH MPOIECH, 000pYyABaHE U TEXHH-
KU 33 AMarHOCTULMPAHE U JICYEHNUE Ha ALIUEHTUTE.

3a Jla C€ OLICHU IMMOCOKATa Ha pa3BUTUC HA €IHA OpraHnu3anus,
CC U3II0JI3BAa MHJCKC HA MTPOAYKTHUBHOCT. To3u ungexc npea-
CTaBJisiBa CbOTHOIICHUC HAa MEPKUTC HA NMPOAYKTHBHOCTTA,
HU3MEPCHU B JIBa BpEMEBU IIEprUoOaa.

Enun ot Hail-yecTo N3N0JI3BaHUTE HHICKCH B Ta3U ITOCOKA €
WHJIEKCHT Ha MPOAYKTUBHOCT Ha ManMkyuct (Malmquist).

Manmkyuct (1953) npeanara KOJTHMYEeCTBEH HMHAEKC 3a H3-
MepBaHe Ha CTaHjapTa Ha )KMBOT, C 1IeJI aHaJIU3 Ha TToTpeoJie-
Hueto. [1o-kbcHO TO3MU HWHJICKC U HCTOBUTEC Baprualnuu OCHOB-
HO ca M3I0JI3BaHM 32 aHAJIM3 B 00JIACTTA HA MPOU3BOJICTBOTO
[1, 2011, c. 70]. IToBeueTo OT Te3u MPOyUBAHUS C€ KOHIIEHT-
pupar BppXy M3MepBaHe Ha oOmiata (pakTopHa MPOTYKTHB-
HOCT, BBIIPEKH Y€ B AyXa Ha OPUTMHAJIHOTO MPEIAJI0KCHUEC
MHJEKCHT Ha MalIMKyHCT MOXE J1a ce Ipujiara U B Apyru
00macTH, chino Tosukosa noope (Kortelainen, 2008) [2].

[TepBOHAYANIHO Ce CMATA, Y& U3MECHEHUETO Ha MPOIYKTHB-
HOCTTa C€ IbJKH Ha TEXHOJOTHYHUTE MPOMEHH, KOUTO Ha-
CTBIBAT B ¢HAa opranu3anus. [1o-KbCcHO ce pa3mpocTpaHsi-
Ba CXBAlaHETO, Y¢ U3MECHCHUETO Ha €(PEKTUBHOCTTA MOXKE
Jla OKa3Ba BIMSHUE BBPXY MPONYKTUBHOCTTA. B Tasn pamka
MHJICKCHT Ha MalMKyHCT € PEACTABEH 3a IbPBH BT B Ha-
yuHarta guteparypa ot Caves u ap. (1982) [3].

METOAOONOrMA HA UHOEKCA HA
NMPOAYKTUBHOCT HA MAJIMKYUCT

I/IH,I[CKC'IJT Ha MPOAYKTHBHOCT CC 63.31/1]38. Ha pa3TOAHHUCTO
MCKAY HOPOU3BOACTBCHHUTC CI)yHK]_II/II/I Ha oOpraHu3anusiaTa
IIpu ABa BpEMCBHU IICpUOAA.

3a 1a ObJie U34YHCIICH TO3U MHIEKC, CE€ M3UCKBAT ABE €IMHNY-
HU U JIBE CMECEHU MEPKH 3a JiBata nepuoza (t u t+1).

1 1 1
EnunnunuTe Mepku ca D;@(;,YI:] H DL* @(“ ,Y};* ], a cMe-

p
CEHUTE MEPKH Ca CIEHUTE [yt (X”l Ym] u Dm(Xt Yt],
D D 2D p p> " p

Kezero D! u DI B o0IIus cilydail ca MPOU3BOACTBEHUTE
¢yuknnn Ha p-1o DMU (Decision Making Units — equauIa
3a B3eMaHe Ha pelleHus) 3a J[BaTa nepuoaa, a X u Y ca ChoT-
BETHO BXOJHO-U3XOJHUTE JaHHH.

Korarto mHaekchT ce 6asupa Ha aHajdu3a ¢ OOTpBIIaHE Ha
nauaute (Data Envelopment Analysis /DEA/), mepkute
(D,) pesicTaBIIsBaT CHOTBETHUTE eDEKTHBHOCTH [4,5,0, 7].

[Tpy BXOJHO-OPUEHTHPAHH MOJENIN CAMHUYHHTE MEPKH Ce
M3YHCIIABAT Upe3 MpUJIaraHe Ha clIeqHUTe ABa Mozena [8§, 9]:

1 .
Data Envelopment Analysis e Henapamempu4yHa mexHuka 3a oyeHKa Ha egpekmue-
Hocmma

4 HEN L} | EEn

HEALTH MANAGEMENT AHD ECONOMICS

different time periods. This would allow measuring the
improvement in productivity over time or the impact
of certain decisions, as well as the introduction of new
processes, equipment and techniques for diagnosing and
treating patients.

In order to assess the direction of change in an
organization, a productivity index is used. It represents
a ratio of the measures of productivity in two time
periods.

One of the most widely used such indices is the
Malmquist productivity index.

Malmquist (1953) suggests aquantity index formeasuring
the living standard with the purpose of analyzing
consumption. Later this index and its variations have
mainly been used for analyses in the field of production
[1,2011, p. 70]. Most of theses studies focus on measuring
the total factor productivity, although in the spirit of the
original proposition, the Malmquist index may as well
be applied in other fields (Kortelainen, 2008) [2].

Initially it was deemed that the change in productivity is
due to technological changes in the organization. Later
the notion spreads that the change in efficiency may
impact productivity as well. In scientific literature the
Malmgquist index is presented in this light for the first
time by Caves et al. (1982) [3].

METHODOLOGY OF THE MALMQUIST
PRODUCTIVITY INDEX

The productivity index is based on the distance between
the organization’s production functions in two time
periods.

In order to calculate this index two single and two mixed
measures for the two periods (t and t+1) are required.

The single measures areD;e(L,Y;) and D;“Q(;”,Y;“]
and the mixed measures are D (X‘“ Yt+1] and
D > D

D

t+1 t t .
DP P’ YD )

Where Dt and D' in the general case are the

T . P .. .
productions functions of the p-th DMU (decision making
units) for the two periods, and X and Y are respectively
the input-output data.

When the index is based on the data envelopment
analysis (DEA)!, the measures (D,) constitute the
respective efficiencies [4, 5, 6, 7].

With input-oriented models the single measures are
calculated applying the following two models [8, 9]:

1The Data Envelopment Analysis is a non-parametric method for efficiency
assessment
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D! (x!,v!) = min (6)

IIpA CICOAHUTE YCIIOBUA:

z X' —0x'p <0 ; Zkiytu V' 20; A, 20 (1)

i=1 i=1

D (X, Y*') = min (6)

TIPH CJICJHUTE YCIOBUSI:
i Hlji _exmjp <0; Zkiy“'m —ymkp >0; 7‘11 0
=

MogenuTe 3a U3YUCIABAHE HA CMECCHUTE MEPKH ca:

D! (X!, Y1) - min(0)

TIpA CICOAHUTE YCIIOBUA:

Z)\,ixtji —0x'", <0; zn:)»iy‘ka -y 204,20 &)
i=1

i=1
p;(x;.¥;) = min (6)
HOpH CICAHUTE YCIOBUA:

Z)\.ixmji —extjp <0 ; ixiyt+lu -y =20;% 20

i=1 i=1 (4)
Y,. - KOJIMYECTBO HA MPOAYKLUATA (U3XOA) K, IPOU3BEICHA
ot i-to DMU;,

X;;- pasmep Ha BJIOKEHHS PeCype (BXO[) j, M3MOJI3BaH OT i-TO
DMU;

0 € eeKTUBHOCTTA;
A € BeKTOp ¢ KoHCTaHTH Ix1.

IIpu BXOJHO OpHEHTHpaH MOJEN UHACKCHT Ha MPOJYKTHB-
HOCT, KOMTO M3MepBa MPOMsIHATA Ha MPOU3BOJUTEIHOCTTA
BBB BpeMeTo t u t+1, ce qaBa kato [10, 11]:

w2 m )]

DP P’YP DP P’YP
Paszmaranero Ha HMHACKCA Ha IBa OCHOBHH KOMIIOHCHTA J1aBa
BB3MOXHOCT Ja C€ OIICHH M3MCHCHHCTO Ha 061uaTa TCXHH-
YyeCKa e(bCKTI/IBHOCT 1 U3MEHCHUETO B TEXHOJIOTUUTE MEK Y
TE3U JABa BPEMEBU Ie€puoaa. Z[eKOMHOSI/IpaHeTO Ha MHACKCaA
ce U3BBpIIBA 10 popMyIiaTa:

P

M- |:D; (X;H’Y}:ﬂ) D;H (X;H,YPHI)];

D,6.v,) Dy 6Y)

1
+1 +1 +1 1 1 )
= oy yy) [ oy (y,) by K.y,) |
ig t i t+1 t+l t+1 ’ t+1 65 t )
Dp p’Yp Dp p ’Yp Dp p’YP
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3PABEH MEHUIXMDBHT U NKOHOMUKA

[)HIC(:J’Y;H)

p

TEFFCH “ThXY)
P DI XI ,YI
[IbpBUSAT KOMIOHEHT ey npeacTaB-
Js1Ba ©3MEHEHHUETO Ha 00InaTa TeXHH4IecKa e(peKTHBHOCT.
1 +1 £y
Dy, Y;) Dy, ;)

) B B,

CrnenBaiusT KOMIOHEHT
[OKa3Ba CpeHaTa arperupaHa mpoMsiHa B TEXHOJOTHUTE Ha
3a mepuoja t — (t+1).

OT cBOs cTpaHa o0IIaTa TeXHUYECKa e()eKTUBHOCT ChIBPIKa
B ceOe cu J1Ba KOMIOHCHTA. [IBPBUSAT KOMIIOHEHT € YHCTaTa
TEXHHYCCKA CPEKTHBHOCT (OpraHH3aIlOHHATA CPEKTHBHOCT)
Y KOMIIOHCHT Ha e()eKTUBHOCTTA, CBBP3aH C pa3Mepa Ha eiu-
Hunara. OKOHYATETHO UHICKCHT Ha TPOAYKTUBHOCTTA MIPU-
no0OuBa BUA: M, = PTEFFCI—Ip ”‘SECHp *TECHCHP , KBJIETO:

PTEFFCHp ¢ u3meHeHne Ha OpraHU3aIliOHHATa ePeKTHUB-
HOCT;

SECHp e uzmenenue Ha e()eKTUBHOCTTA, IIPOU3THYAIIA OT
pasmepa.

Pasznaranero Ha HWHACKCA CXEMATUYHO € IMPEICTABCHO Ha (I)I/IF. L.

Qduaypa 1. [lekomnosupaHe Ha uHOeKca Ha MpodyKkmue-
Hocm Ha Manmkyucm.

HEALTH MANAGEMENT AHD ECONOMICS

I)Hlb(ﬁl YAH)

P PP

TEFFCH, “BRLY
The first component P e
represents the change in total technical efficiency.

1
D%, ,") DY) T
D (X" v, ) Dy (X;.Y;)

TECHCH, =
The nextcomponent
represents the average aggregated change in the
technologies of the for the period t — (t+1).

In itself the total technical efficiency comprises two
components, the first component is the pure technical
efficiency (organizational efficiency) and a component of
the efficiency related to the unit size, so effectively the
productivity index takes the form:

M, = PTEFFCH, *SECH , * TECHCH , , where:

PTEFFCHp is a change in the organizational efficiency;
SECHp is a change in efficiency due to returns to scale.

The decomposition of the
schematically on Figure 1.

index is represented

Figure 1. Decomposing the Malmquist productivity
index.
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NMPUNOXEHUE HA UHOEKCA B
3OPABEOINA3BAHETO

[TpernensT Ha IMTEpaTypaTa MOKa3Ba, 4e HHACKCHT HA TPO-
JIyKTUBHOCT Ha MaJIMKYHCT € pHJIarat IIpeInMHO 3a OLeH-
Ka Ha OOJIHWYHATa IIPOJYKTUBHOCT HAa OCHOBATA HA TPaHMY-
HUTE TEXHUKH 32 aHaJIN3 Ha eekTUBHOCTTA. [Ipnnaran e B
CAll, Kanana, Ucnauus, [lopryranus, ABctpus, ABcTpa-
TSl ¥ PeANIA IPYTH CTPaHH.

[Tpu u3crnenBane Ha 118 GomuuIm 32 akTUBHO JiedueHne B CAIL]
ca M3IMOJI3BAHM ITAaHETHU TaHHHU 3a reTrofauIieH nepuo (1999-
2003 1.), 3a 1a ce OIeHN WHJCKCHT Ha TPOAYKTHBHOCT. Pe3yi-
TAaTUTE IIOKA3BaT IMOJOXHUTECIIHO U3MCHCHUEC B O6H_H/I$[ NHAOCKC.
Cnen nudepeHnupane Ha ChCTABHUTE MY KOMIIOHEHTH C€
HaOJII0/1aBa, Y€ TEXHOJOTUYHUTE MPOMEHHU OKa3BaT MOJIOKHU-

6 HEN EEn

APPLICATION OF THE INDEX IN
HEALTHCARE

The overview of literature shows that the Malmquist
productivity index is being applied predominantly for
assessing hospital productivity on the basis of borderline
techniques for analyzing efficiency. It has been applied in
USA, Canada, Spain, Portugal, Austria, Australia and a
number of other countries.

In studying 118 hospitals for acute care in USA panel
data for 5-year period (1999-2003) has been used in order
to assess the productivity index. After differentiating
its constituting components it was observed that
technological changes impact positively productivity,
while the impact of efficiency, both pure and efficiency
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3APABEH MEHU)XMBHT 1 UKOHOMMKA

TCJIHO BJIMAHUC BBPXY MPOAYKTHBHOCTTA, JOKATO B MHOI'O
II0-MaJjiKka CTCIICH € BJIMAHUCTO HAa CPCKTUBHOCTTA - KAKTO Ha

qKCcTaTa, Taka U Ha e(PeKTUBHOCTTA OT pa3mepa [12].

[Momo6HO mW3cnenBaHe ¢ mpoBeneHo u B KaHana 3a mepuona
2003-2006 ronuna [13]. OueHeH e MUHAEKCHT HA NPOJYKTHUB-
HocT Ha 113 OonaHMIM 332 akTUBHO JieueHre. OCHOBHHAT U3-
BOIl M TYK €, Y€ TIOJIOKUTEIHUTE IIPOMEHH Ha 00IIaTa mpo-
IYKTHBHOCT C€ JBJDKAT HA TEXHOJOTHYHHUS HAIPEIbK, a HE
HA TIO3UTUBHHUTE IPOMEHU B TEXHUYECKaTa C(hEeKTHBHOCT.

B ABcTpus mpu um3cienBane Ha 22 OONHUIH 32 aKTHBHO
nedyenue 3a nepuoaa 1994-1998 r. ca m3non3BaHu MaHETHU
JTAHHU 1 ca OIICHEHU MPOMEHUTE B MPOJYyKTUBHOCTTA, KAaTO
€ MPUJIOKEH UHACKCHT Ha MPOAYKTUBHOCT Ha MaIMKYyHUCT,
O6as3upan Ha BXonHO-opueHTHpaH DEA momen. MHAEKCHT
JIEKOMITO3MPaH Ha WHJAEKC, OTYMTAI] IMPOMEHHUTE B YHCTO
TeXHUYecKaTa €(PEeKTUBHOCT, MHICKC, OTYHTAI ITPOMEHU-
Te Ha e(eKTUBHOCTTA, IBJDKAIIA Ce HA pa3Mepa M MHJEKC,
OTYHTAI TEXHOJOTUIHHUTE MPOMEHH. 3aKIIOYSHHUETO B TOBA
MpoydYBaHe €, ue cieq peopMuTe OOIIMAT WHICKC Ha MPO-
JTYKTHBHOCT Ce MoJ00psBa, KaTo 3a TOBA TONPHHACST TEXHO-
JIOTUYHUTE TTOAOOPEHUS, HO YUCTO TEXHINYECKaTa e(heKTHB-
HOCT He ce Tojo0psisa [14].

EMMUPUYEH NPUMEP

BB3MoxHOCTHTE 32 OIlCHKA Ha OONTHUYHATA MPOAYKTHBHOCT
IIIe MOKa)KeM Ha TIPaKTHKa, KaTo U3I0I3BaMe JaHHH 32 9 yHU-
BEPCUTETCKH MHOTOIIPO(UITHI OOTHUIIH 32 AKTHBHO JICUCHHUE.
W3non3Banu ca nanennu Aanuu 3a nepuona 2005-2011 r.

WHekchT Ha NPOAYKTUBHOCT HA MaJIMKYHCT € U3YUCIIEH HA
6a3a BxomHo-opueHTHpaH DEA Monen npu cienHuTe mapa-
METpHU: BXOJHU pecypcu — Opoit yerna, Opoit nexapu, Opoi
MEIUIIMHCKH CEeCTPH U OpOil HEMEIUITMHCKY TIePCOHAT; U3-
XOJICH pe3yJITaT — Opoi mMpeMuHaJIu OOJTHH 1 OpOH peann3u-
paHU JIETIOAHH.

Pesynrarure ca npencraBenu Ha Tabnl. 1, KaTo ChOTBETHHU-
T€ KOMIIOHEHTH Ha OO MHAEKC Ha MPOJYKTHBHOCTTA Ca
CIICTHUTE:

Hnoexc 1 —MHACKC, OTYUTAIL IPOMEHNUTE HA 00IaTa TEXHU-
4yecka e()eKTUBHOCT;

Hnoexc 2 — HHJCKC, OTYHUTANl IPOMEHUTE B TEXHOJIOTUUTE,

Hnoexc 3 — HWHACKC, OTUUTAI MPOMCHUTC HAa YHUCTAaTa TCX-
HHUYCCKa G(I)SKTI/IBHOCT;

Hnoexc 4 — nHIEKC, OTUNTAI TPOMEHUTE HA E(hEKTUBHOCT-
Ta OT pa3Mepa Ha OoJHUIATA.

HEALTH MANAGEMENT AHD ECONOMICS

of scale, is much smaller [12].

A similar investigation has been carried out in Canada
for the period 2003-2006 [13]. The productivity index of
113 hospitals for acute care has been assessed. The main
conclusion here as well was that positive changes in total
productivity are due to technological advances and not to
positive changes in technical efficiency.

In Austria during the study of 22 hospitals for acute care
for the period 1994-1998 panel data has been used and
productivity changes have been assessed applying the
Malmquist productivity index based on an input-oriented
DEA model. The index was decomposed into an index
accountable for changes in purely technical efficiency,
index accountable for the changes in efficiency due
to returns to scale, and an index accountable for
technological changes. The conclusion form this study
is that following reforms he total productivity index has
improved, to which technological changes contribute but
the pure technical efficiency has not improved [14].

EMPIRICAL EXAMPLE

We will demonstrate in practice the possibilities for
assessing hospital productivity using data for 9 university
general hospitals for acute care. Panel data are used for
the period 2005-2011.

The Malmquist productivity index was calculated on the
basis of an input-oriented DEA model under the following
parameters: input resources — number of beds, number of
physicians, number of nurses and number of non-medical
personnel; output result — number of treated patients and
number of realized bed-days.

The results are presented on Table 1, where the respective
components of the total productivity index are:

Index I - index accountable for changes in total technical
efficiency;

Index 2 - index accountable for changes in technologies;

Index 3 - index accountable for changes in pure technical
efficiency;

Index 4 - index accountable for changes in efficiency
from returns to scale (hospital size).
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3PABEH MEHUIXMDBHT U NKOHOMUKA

Tabnuya 1. MiHOekcu Ha npodykmugHocm 3a repuoda
2005-2011e.

HEALTH MANAGEMENT AHD ECONOMICS

Table 1. Productivity index values for the period 2005-
2011.

Mepuog, 06w, uHAEKC UHpekc 1 UHpekc 2 UHpekc 3 UHpekc 4
(Time period) (Total index) (Index 1) (Index 2) (Index 3) (Index 4)
2005-2006 . 1.050 1.051 0,999 1.011 1.040
2006-2007 r. 1.017 0.968 1,050 0.998 0.970
2007-2008 . 1.000 1.018 0, 982 1.001 1.017
2008-2009 r. 1.035 1.022 1,013 1.020 1.002
2009-2010 . 0.964 0.951 1,014 0.967 0.983
2010-2011 r. 0.987 1.038 0, 951 1.009 1.029
06wy, arpermpaH UHAEKC

(Total aggregated index) | 1.008 1.007 1.001 1.001 1.006

Pesynrarute B TO3M mpumep mokassar, 9e 10 2009 r. odurust
WHJEKC Ha MPOAYKTUBHOCT € TO-TOJISIM OT €AMHHIIA, KOCTO
TOBOPH 3a TIOJIOKUTEITHA TCHACHITNS Ha MPOAYKTHBHOCTTA.
[Ipe3 mocnenHUTE ABE TOAMHU Ta3H TCHACHINS € B HETaTHB-
Ha TIO0COKa (CHOTBETHUTE MHICKCH Ca ITO-MAJKU OT SAMHHU-
ra). [Ipe3 2010 1. BIOIIaBHETO Ha TPOAYKTUBHOCTTA CE ITBJI-
’K OCHOBHO Ha BIIOIIICHATA 00IIa TEXHUYECKA €PEKTUBHOCT
(Uupexc | e mo-marek ot enuHAIA), a ipe3 2011 r. BiusHuE
BBPXY IPOAYKTUBHOCTTA B HETATUBEH IJIAaH OKa3Ba TEXHO-
TOrUIHUAT Hanmpea bk (MHIEKE 2 € mo-MalbK OT SIUHHAIIA).

B kpaiina cMeTka oOIIMAT arperupad HHACKC 3a TO3M MEPH-
O] ITOKa3Ba HAITPEABK B MIPOAYKTUBHOCTTA Ha PA3IJICKIaHU-
Te 6onuuiu. To3u Hanpeasbk e ¢ 0koj0 0.8%, KaTo OCHOBCH
npuHoc 3a ToBa (0.7%) uma nomobpeHata obia TeXHUYECKa
eq)eKTI/IBHOCT, BJIMIHUETO HA TEXHOJIOTMYHOTO PAa3BUTHC € B
Mo-Malika cTemneH u e okojo 0.1%.

Ha ciexBamiara Tabnuna (Tadmn. 2) ¢ mpeacTaBeHo pasmpe-
JICJICHUETO HA OOJNHUIHUTE B 3aBUCHMOCT OT IIPOMSHATA B
MPONYKTHUBHOCTTA.

Tabnuya 2. OmHocumerneH 0551 Ha bonHuyume: 6e3
rpoMsiHa, ¢ HeeamueHa MpoMsiHa U rno3umueHa rnpomsiHa 8
npodykmusHocmma.

The results in this example show that up to 2009 the
total productivity index is higher than 1, which implies
a positive trend in productivity. In the last two years this
trend is negative (the respective indices are smaller than
1). In 2010 the deterioration of productivity is due mainly
to worsened total technical efficiency (Index 1 is smaller
than 1), and in 2011 productivity is negatively influenced
by technological renovation (Index 2 is smaller than 1).

In the end the total aggregated index for this period
demonstrates increased productivity for the selected
hospitals. This increase amounts to 0.8%, where the main
input (0.7%) has the improved total technical efficiency,
and the influence of technological improvement is smaller
and amounts to 0.1%.

The next table (Table 2) presents the distribution of
hospitals according to the change in productivity.

Table 2. Relative share of hospitals: with no change, with
negative change, and with positive productivity change.

MpomsaHa B

NPOAYKTUBHOCTTA 06w nHAaEeKe UHpekc 1 UHpekc 2 UHpekc 3 UHpekc 4
(Productivity change) (Total index) (Index 1) (Index 2) (Index 3) (Index 4)
be3 npomsaHa

(No change) 0,0% 44,4% 0,0% 55,6% 44,4%
HeraTtuBHa npomsHa

(Negative change) 44,4% 33,3% 33,3% 22,2% 22,2%
Mo3uTuBHa NnpomaAHa

(Positive change) 55,6% 22,2% 66,7% 22,2% 33,3%

8 HEN L} | EEn
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3APABEH MEHU)XMBHT 1 UKOHOMMKA

[Ipu Bcuuku OONHHUIM ce HAOJIOAaBa MPOMSHA B OOLIUS
MHJCKC Ha MPOIYKTHBHOCT, KaTo npu 44.4% OT OONHUIIH-
T€ MpoMsHATa € HeTaTUBHA, a Mpu ocTaHanute (55.6%) Ta3u
MpOMsiHA € B TO3UTHUBHEH IUJIaH. TEeXHOJOTMYHOTO Pa3BH-
THE ChIIO OKa3Ba BIUSHUC BbPXY BCHYKH OOJHULU MIPH U3~
MEHCHHMETO Ha TSAXHTA MPOAYKTHUBHOCT. B mo-rosisimMa gact
oT 6onmuunute (66.7%) TOBa BIUSHUE € MO3UTHUBHO, a MPU
33,3% - € HEeraTUBHO.

3AKNIOYEHUE

[TpuiaraneTro Ha MaTEeMaTHKO-aHAINTUYHH TEXHUKH 3a
OlLIeHKAa Ha €()EeKTHBHOCTTA M MPOAYKTHBHOCTA B 3][PABEO-
Ma3BaHETO ce HaOIIoaBa BCE TO-UECTO B CBETOBEH Marao.
To3u dakT ce 00ycnaBs OT HEMIPEKBCHATOTO HApACTBAHE Ha
pa3xoguTe B CEKTOpa M HYXJaTa 3a M0-e()eKTHBHOTO UM
pa3xoaBaHe.

OnpezeisiHETO Ha MMOCOKaTa Ha pPa3BUTHE 4pe3 MOA00HU
WHJIEKCH 32 KOJIMYECTBEHA OlIEHKa OM TTOJIMOMOTHAJIO 3/1paB-
HUTE OpPTraHu MpH B3eMaHETO Ha omnpejesieHu pereHus. OT
JIpyra cTpaHa Moxe Jia ObJie OI[CHEHO BIIMSHHETO Ha Bede
B3ETHTE PELICHUS BEPXY [T0OCOKAaTa Ha pa3BUTHE Ha JaJieHaTa
OpraHu3anus.
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With almost all hospitals a change in the total
productivity index is observed, in 44.4% of them the
change is negative, and with the rest (55.6%) the change is
positive. Technological development affects all hospitals
productivity. With the largest number of hospitals (66.7%)
this influence is positive, and with 33.3% it is negative.

CONCLUSION

The application of mathematical-analytical techniques
for efficiency and productivity assessment is observed
increasingly worldwide. This fact is predisposed by the
constant increase in healthcare spending and the need for
more effective spending.

The evaluation of developments direction through such
indices for quantitative assessment would help healthcare
bodies in taking informed decisions. Furthermore, the
influence of decisions already in effect on the organization
could be evaluated.
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TEOPETUKO-METOOOJTIOIM'MYEH
AHAJIIN3 HA NKOHOMUWYECKATA
E®PEKTUBHOCT HA BOJIHUYHOTO
NNEMEHUE B MBAI-PYCE Al

Munuo Buuesn

Hayuonanen yenmup no obwecmeeno 30pase u anaiusu

PE3IOME

Ananuzupana e ukonomuveckama egpexmugrocm na MBAJI-
Pyce 3a 12-e00uwen nepuoo - 2001-20122. Ilokasanu ca 6
OUHAMUKA OCHOBHUME UKOHOMUYECKU NOKA3AMeU, c8bp3a-
HU ¢ OellHocmma Ha boaHuyama. B 3axniouenue ca npeoio-
JHCeHU HACOKU 3 PUHANCO8A CINAOUTHOCH.

KuirouoBH 1ymMH: HKOHOMUYECKH MOKa3aTeNH, MpH-
XOZH, pa3sxonu

N KOHOMUYECKUAT aHAINU3 U OIICHKa OCUTYypsBaT BaXHa WH-
(dbopmarus 3a ppKOBOJICTBOTO U YIIPABICHHETO Ha JICUeOHO-
TO 3aBEJICHUE, 32 ONTUMHU3UPAHE Ha JIeiTHOCTTa MYy, ocobe-
HO B YCJIOBUATA Ha MPOMEHAIIHN CC q)aKTOpH OT BBHIIHO U
BBTPELIHO €CTECTBO. 3aIBJDKUTEIHO € TOM J]a Ce MPEeIecT-
Ba OT TpH OLICHKHU, CBbP3aHHU C:

* eduKkacHOCT;
* e(eKTHBHOCT;
* JIOCTBITHOCT;
Tes3u meToguuHN KpuTepuu ca onucanu ot Sackett (1980).

BaxHOoCcTTa Ha MKOHOMHIYECKATa OLIEHKA CE OMPEJIeIs OT CIIe-
nudukara Ha IEHHOCTUTE 1O OKa3BaHEe Ha 3/[paBHA M MEJIH-
IUHCKA IIOMOII U YCIIYyTHU, 4ECTO B YCJIOBUATA HA HEIAOCTUT
Ha q)HHaHCOBI/I N YOBCIIKU PECYPCHU, MCAUITNHCKA TEXHUKA U
ChOpBHKEHNUA. ToBa M3MCKBA MPENU3UpaHe Ha H300pa U CHC-
TEeMEH aHaJIu3 Ha (aKTOpHUTE MPHU B3EMaHE HA PEIICHUS 3a
pasmpenensHe pecypcuTe KbM aaaenu aeitHoctu.( 1,2,5,6)

OnTHMaIHOTO yIpaBJICHHE Ha JIeYeOHUTE 3aBEACHHS N3UCKBA
KOPEKTeH HUKOHOMUYECKH aHaJIN3 Ha ISUIOCTHATa UM JIEHHOCT
KAaToO MHCTUTYLUSI U Ha ChCTABSIIUTE sl CTPYKTYPHHU 3BEHA,
CBI'BTCTBAHO OT PALMOHAJIHO MKOHOMMYECKO MOBEIEHHUE U
CpaBHHTEJICH aHaJM3 Ha aJITEPHATUBHUTE CIIOCOOM Ha IIOBe-
JICHUE TP CHIIOCTaBsIHE Ha pa3xoau u pesynraru.(1,7,8)

3a Ta3u e ce N3NCKBa Ha6JII-OI[eHI/Ie 1 n3ydaBaHC HA IPOTH-
HJamuTe npouecu B OoJIHUYHATA opranusanus, 4pe3 KOUTo
C€ OCHIIECTBSABA ACHHOCTTA U MOJIyUCHHUTEC PE3YyJITaTH. Z[aH-
HUTC 34 NPOLECCUTC B 6OJ'IHI/IL[aTa " pE3YJITATUTE OT TAX CC

10 HEN L} | EEn
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THEORETICAL AND
METHODOLOGICAL ECONOMIC
EFFICIENCY ANALYSIS OF
HOSPITAL TREATMENT IN MULTI-
PROFILE HOSPITAL FOR ACTIVE
TREATMENT ROUSSE JSCO.

Mincho Vichev
National Center of Public Health and Analyses

ABSTRACT

The economic efficiency of the Multiprofile Hospital
for Active Treatment (MHAT), JSCo, in Ruse has been
analyzed for a period of 12 years between 2001 and
2012. The principal economic indicators related with
the hospital activity have been presented. In conclusion
directions for financial stability have been proposed.

Key words: economic indicator, revenues,
expenditures

Economic analysis and assessment are valuable tools
helping provide essential information to the hospital
management in regard to optimizing its activity in
a constantly changing environment affected by both
internal and external factors. Therefore, the analysis must
be preceded by three stages of assessment related to:

» Efficiency
» Effectiveness
* Accessibility

Those methodological criteria are described by Sackett
(1980).

The importance of economic assessment is predetermined
by the specific nature of pre-hospital and in-hospital
healthcare, which often takes place in conditions of
insufficient funding, human resources and equipment.
This is why a precise analysis of options is essential to
select which (and how much) resource suits which need
1,2,5,06).

Optimal management of medical institutions requires
a thorough economic analysis of the institution as
a whole as well as its comprising parts; in addition,
rational economic behavior and comparative analysis of
alternatives is also necessary when confronting cost and
result (1, 7, 8).

It is therefore vital to observe and study the on-going
processes within the hospital accounting for its activity
and end results. The respective data can be sought for
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3APABEH MEHU)XMBHT 1 UKOHOMMKA

CBIBPIKAT B IOKA3ATEINTE, XapaKTePU3HUpaIlU JeHHOCTTA H.
Te ca KONTMUECTBEHN U3MEPUTEINHN 38 OOJTHUYHUTE POIIECH U
ca OCHOBHa 4acT OoT OoJHMYHATA MH(OPMAIIMOHHA CUCTEMa
(3, 4,6,11,12).

BoTHUYHHAT MPOIYKT MOKE J1a C€ pas3riieXka B IBE HAIIPaB-
nerus. [IppBO, KaTO M3IIBITHCHHE MUCHATA HAa OOJTHHUIIATA
- J1a JIeKyBa WJIH J1a TIOZ00psBa 3[paBETO HA MAIUCHTUTE CH
U BTOPO, KaTO “IPOU3BOJCTBEHA CUCTEMA’, IPOU3BEXKAAIIA
ompezaeneH Opoi U BUI YCIYTH COPSIMO MAITUCHTHTE CH, T.C.
OomHUYHUTE NeifHOoCcTH. Mexay aBaTa Buaa OOTHUYCH MPO-
IYKT —3/IpaBe, OT €lHa CTpaHa W OOJNIHWYHA JEHHOCT - OT
ZpyTa, He MOXKe Ja Ce HaIpaBu sICHO pasrpanundasane (9,10).

EdexTrBHOTO pasnpenieneHue n U3pa3xoABaHe Ha pecypcu-
T€ € XapaKTePUCTHUKA HA HKOHOMHYECKH Pa3yMHOTO ITOBE-
JICHUE ¥ € IIeJ1 HA BCIKa MKOHOMHYecKa opranu3amus. Cre-
nuduKaTa Ha 3paBeora3BaHeTo Hajlara pa3anvyaBaHeTo Ha
cnenauTe BugoBe eextuBHocT (T.Boren):

MenuuuHcka eeKTHBHOCT — I0J13aTa OT MEAMIIMHCKATa
MIOMOILI, U3MEpEeHa Ype3 MoJ00PEHHSTa B YOBEIIKOTO 3/IPaBe.

HNxonomnyecka e(exTHBHOCT - pasriiexja 37paBHUTE
MOTPEOHOCTH, ChOTHECEHH KBbM PECYpPCHTE, HEOOXOIUMHU 32
TSXHOTO OCBILECTBSIBAHE.

B PenyOnuka bbirapust puHancoBaTa M CUCTOBOAHATA JCH-
HOCT B 3/IpaBHUTE M JIeYeOHHU 3aBEICHUS Ce M3BBPIIBA HA
OCHOBaHHUE Ha eUHHA METO/IMKa, pa3paboTeHa U yTBbpACHA
0T MUHHCTEPCTBOTO Ha 37paBeoNa3BaHETO U IpaBUiIaTa Ha
Tovprosckus 3akoH. Hocutenure Ha mbpBUYHATa HHPOPMa-
1Sl ca YHUQUIHMPAHHU U Ca €JHAKBU M 3aJbJDKUTEIHH 32
BCHYKH JIeYeOHH 3aBEICHUSI.

3a Ta3u nen B OOMHUIATA CHIOIECTBYBa OTHEN “OHHAHCOBO-
CYETOBOJIEH”, KaTO AEWHOCTTA, YCTPOMCTBOTO U PEIBT MY ca
ypenenu ¢ [Ipapunnuk. ChIIUAT ce HAMUPA BbB B3aUMOBPb3-
Ka ¢ Bcruku otaeneHus, otnenure MTC, TP3, Undopmanmo-
HeH otaen, Yosemku pecypeu, CTC, anteka u apyru.

O6opoTnTe Ha OOJIHUIATA 32 MMEpUOJ OT | roIWHA Ce JIBH-
KaT B paMKHUTE HA 3HAYUTEIHH CyMHU, KOETO M3UCKBA IIs-
JIOCTHO TO3HABaHE Ha HOpMaTHBHaTa ypexba (3akoH 3a
CYETOBOJACTBO, MeXIyHApOJHH CUETOBOAHH CTaHIAPTH,
Konexkc ma Tpyzaa, Kogekc Ha 3aBIDKHTETHOTO OOIIECTBEHO
OCHTypsIBaHE, 3aKOHHUTE, PETIIAMEHTHPAIIH JTaHBYHOTO 00-
narane, 3akoH U Hapenba 3a ¢puHAHCOBHUS KOHTPOJI, 3aKOH
3a me4eOHUTE 3aBeieHUS, ThPrOBCKY 3aKOH , HHCTPYKIIUHUTE
1 yKaszaHusATa Ha M®), perimaMeHTHpaIy CYeTOBOIHATA OT-
YeTHOCT M BBTPEITHO-(hHHAHCOB KOHTPOJL.

WNndopmanuaTa 3a msuiocTHaTa JEHHOCT Ha J1€4eOHOTO 3a-
Beaenne MBAJI Pyce EAJl ce oTpa3sBa B CIIpaBKH U OT-
4yeTu. B TAX mogpoOHO ce onucBaT BCHYKU MEIMIUHCKU H
MKOHOMHYECKH I0Ka3aTelu, XapaKTepH3upally AeHHOCTTa
Ha OomHUNara. M3BbpIIeH e aHaJiu3 OT MO3UIMHUTE Ha MKO-
HOMHUYECKaTa peHTaOMIIHOCT Ha OOJIHMLATA 32 TTPOYYBAHHS
MIEPHUO/I, KaTo Ce THPCAT ONTHMAIHUTE PE3yJITaTH IPU CpaB-
HsIBaHE Ha JIBaTa IoKa3aTelsl Pa3XoAnu-IIPUXOIHN U PaKTOpH-
T€, KOUTO TH 00YyCJIaBAT KaKTO OT MEIUIIMHCKO, Taka ¥ OT
(bMHAHCOBO €CTECTBO.

HEALTH MANAGEMENT AHD ECONOMICS

and found when observing the indicators pertaining to the
hospital operation. They are quantitative measurement of
hospital processes and are an intrinsic part of the hospital
information system (3, 4, 6, 11, 12).

The hospital product may be examined in two basic
directions. First, it can be regarded as an accomplishment
of the hospital mission to treat and/or improve the
patients’ health status; and second, as a “production
system”, supplying patients with given amounts and kinds
of services/hospital activities. No immediate distinction
is possible between the two kinds of hospital products
— health, on one side, and hospital activity, on the other
9, 10).

Effective distribution and spending of resources is
a common characteristic of all economically viable
organizations. However, the specific traits of healthcare
call for a distinction between the following types of
effectiveness (T. Vogel):

Medical effectiveness — the benefits of healthcare
measured through human health improvement;

Economic efficiency — healthcare needs in comparison to
resources necessary to satisfy them.

In Bulgaria, finance and accounting of medical and
hospital institutions is subject to a unified methodology
developed and approved by the Ministry of Health in
accordance with the Commerce Act. Primary information
carriers are identical and mandatory for all medical
institutions.

In this regard, the hospital employs a Department of
Finance and accounting the operation, structure and
regulation of which are provided for by a Set of Rules. The
Department maintains close relations with all hospital
wards as well as other departments, such as Materials
Supply, Payroll, IT, HR, and hospital pharmacy.

The annual hospital turnover may be quite substantial,
which requires a thorough knowledge of regulations
on accountability and internal audit, e.g. Accounting
Act, International Accounting Standards, Labor Code,
Mandatory Social Security Code, Taxation laws, Financial
Control Act and regulations, Medical Institutions Act,
Commerce Act, instructions of the Ministry of Finance.

All information on the hospital activity is reflected in
reports containing a number of medical and economic
indicators. The economic efficiency of the hospital has
been analyzed in reference to optimal values of the
revenues-expenditures ratio and the determining medical
and financial factors.

Therevenue for 2001 is BGN 7497 890 total, of which BGN
424 718 are net sales (mainly from the Regional Health
Insurance Fund) and BGN 6 461 616 are subsidized by the
Ministry of Health. The respective shares are, as follows:
5.6% from RHIH, 8.2% other sources and 86.2% subsidy,
i.e. the medical institution is predominantly financed
by the Ministry of Health. Total revenues increase at a
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[Mpuxonure 3a 2001 1. ca 7 497 890 xB. 0010 32 GONHMLIATA.
Ot 1s1x 424 718 nB. ca ot HeTHH npoaaxou (rmasuo P3OK) u 6
461 616 nB. ot cyocunus Ha M3. B oTHOCHTEIIHY J51TOBE TE ca
5.6% ot P30K, 8.2% npyru u 86.2% cyOcunusi, T.e. IeueOHOTO
3aBe/ICHUE OCHOBHO ¢ (uHaHcHpaHo oT M3. 3a nepuoma 2001-

3APABEH MEHU)XMBHT 1 UKOHOMUKA

2004 . 001K TE TPUXO/IH OCTOSHHO CE YBEINYaBar, IJ1aBHO 32
cMeTKa Ha coOCTBeHUTE (HETHU mpoaakom) Ha 6 480 148 (rmo-
Beue oT 15 merH) (29.1%), npyrurte npuxoau 3ama3Bat pasmepa

CH, KaTo IIPUX0AUTe OT M3 CBIIO ca JIEKO YBEIUUCHU.

Tabn.1. HamypanHu u UKOHOMUYECKU nokazamesiu Ha
MBAJT - Pyce 3a nepuoda 2001 -2012 a.

HEALTH MANAGEMENT AHD ECONOMICS

constant rate between 2001 and 2004, mainly resulting
from increased net sales to BGN 6 480 148 (more than
15 times) (29.1%), revenues from other sources remain
relatively unchanged whereas the levels of financing
from the Ministry of Health are slightly higher.

Table 1. Natural and economic indicators of the MPHAT

— Rousse between 2001 and 2012

Que. 1. Pa3xo0u 3a medukameHmu u ®P3

Fig. 1. Expenditures for medicines and payroll
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IMpe3 cienBantute roxunu (2005-2012) psi3ko ckadaT mpu-
xoxauTe oT 18 891 587 nB. mo 26817589n8B. 3a 2012 ronguHa
(30%), kaTo cobcTBeHnTE MpHXoaAn HapacTsar Ha 10 205
486 nB. [Ipyrute npuxonu chIo HapacTBaT B a0OCOIIOTHH
croitHocTu. Cyocuamsata or M3 3a 2005 1. e 7 552 946 u
HamansBa 3a 2012 r. ma 2094680 nB. IIpu ThpceHeTO Ha

12

During the following years (2005-2012) revenues
experience a substantial increase — from BGN 18 891 587
up to BGN 26817589 in 2012 (30%) whereas revenues
from own sources reach a high of BGN 10 205 486,

and revenues from other sources are also on the rise.

The Ministry of Health subsidy for 2005 is BGN 7 552

MOOeEd
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3APABEH MEHU)XMBHT 1 UKOHOMMKA

MIPUYMHATA 32 TO3H CKOK B IIPUXOJAUTE U CPABHIIBANKH IO C

Opost OOJTHU | JICTJIONHUTE CE BHIK/IA, ue 3a 11 roguHu Te ce
JIBIDKAT TTapasiesTHo.

Ta6n.2. lNpuxodu 3a nepuoda 2001-2012 e.
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946 and decreases to BGN 2 094 680 for 2012. When
analyzing the reasons for that increase and the patients-
to-bed-per-day ration, we can observe they have a parallel
movement for the last 11 years.

Table 2. Revenues 2001 — 2012

roIlHK
M MOKASATEIW Fi| ) 003 2004 25 005 AT s | xom 2010 Pk Faii P
lNpuzagm oF npogasb Ha weimigHEcKs
|| yemym 2o7sen|  de0eTA|  ME3ed|  714294|  4rin|  eseend | snasor|  odness | 1sovdns| apmoese| aavasTs|  anawes
RT.Y.
1| npsnegin of albopre 37859|  28330) 20820 13860 12480 13280 3800 13220 12000 19505| 25660 41640
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IIpe3 2001 r. obuuTe pasxoau ca 9 679 564 u npepuiaBar
npuxomute ¢ 2 181 674 nB.(22,5%), BBIIpEekH cyOCHIusITa OT
6 461 616 o M3. 3a Bcsika OTYCTHA TOAMHA OOIIUTE TEKYIIH
pasxoau ce npuemar 3a 100% u KbM TSAX C€ OTHACAT BCUUKH
pa3xoAu, KaTo Ce N3YHCIIIBA OTHOCUTEITHUAT UM /ST B CTPYK-
Typara Ha o0muTe pa3xoau. ToBa gaBa B3MOKHOCT 32 OIICH-
Ka 1ocokara Ha (pMHaHCOBAaTa TOJUTHKA HA yIPABICHCKUTE
3BeHa B OosHumara. ®oH paboTHA 3amiiaTa U COLMAIHUTE
ocurypoBku ca 3 343 252 xnB. ( 34.5%). Ocrananute 65.5%
ca 3a OCTaHAIMTE €JIEMEHTH OT HM3JPBXKKara, KaTo OCHOB-
HaTa 9acT ca MPSKO CBBP3aHU C JiedeHneTo Ha OomHuTe. OT
TAX HaW-TOJISAM € JIeNbT Ha MenukaMmeHTure — 3 027938 nB.
(31.3%), Ha BTOPO MSCTO - aMOPTHU3AIMU U HA TPETO MSICTO
— Marepua, TOprBa 1 eHeprus. 3a 0aza e B3eTa U3pbKKara
¢ ®P3, xosaTo e 100% . Ilpe3 2005 r. pazxoquTe HapacTBaT Ha
17 879930 nB. mnu ¢ oxono 8 200 000 xnB. (84.1%), KouTO ca
MOYTH €IHAKBO pasmpenenenn kKpM ®P3 n octanamuTe ene-
MEHTH OT TeKyIlaTa M3ApHKKa. 3aljiaTuTe yBelIndyaBar OT-
HOCHTENHUS U Jisi1 0T 34.5% Ha 43.4% ot o01unTe pa3xoau 1
56.6% 3a ocTaHAIUTE BUAOBE U3APHAKKA.

Jlo 2012 1. pa3xoauTe ce moKavBat 3HaYUTETHO - 26702201 nB.
nnu ¢ 8630151 nB. (32,3%), B cpaBHeHue ¢ 2005 1. TenneHus-
Ta € pa3xo/UTe Jia Ce ABMKAT ycropeaHo ¢ mpuxoaute. GP3 e
yBenuueH ¢ noutu 7 000 000 1B., a uzgpwxkara c 2 000 000
nB. O0muTe cpeicTBa 3a XpaHa ce yBenuuasat. CpencTBaTta
3a MeAMKaMeHTH ca yBenndeHn ¢ 484038 nB. (7,9%), a Te3u 3a
MaTepHaJii, TOPUBa U EHEPTUs, BHHIIHU YCIYTH, “TIPYTH pa3-
X0au” W aMOPTHU3AIUHU yBEINYCHU B A0COFOTHU BEJIUYHHH,
MU 3ama3BaHe Ha OTHOCUTETHUS uM Jisi (Dur.4., dur.5).

Que.4. Pasxodu 3a medukameHmu u pa3xo0d 3a ®P3 3a
nepuoda 2001-2012 e.
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In 2001, total expenditures are BGN 9 679 564 and surpass
the revenues by BGN 2 181 674 (22,5%) notwithstanding the
MH subsidy amounting to BGN 6 461 616. For each reporting
year, total current expenditures are deemed to be 100% and
the relevant shares of different types of expenditures are
calculated. This, in term, allows for assessing the financial
policy directions of all management units within the
organization. Payroll and social security payments are BGN
3 343 252 (34.5%), the remaining 65.5% are mainly related
to patients’ treatment. Of those, the largest share falls to
medicines — BGN 3 027 938 (31.3%), depreciation is second,
and third — materials, fuel and energy. Total upkeep (incl.
payroll) serves as base of analysis. In 2005, expenditures
increase from BGN 17 879 930 (a step of around BGN 8§
200 000, or 84.1%) which are almost evenly distributed
between payroll and other elements of current upkeep. The
relevant share of employment contract payments increases
from 34.5% to 43.4% of all expenditures and 56.6% for other
types of upkeep.

By 2012, revenues have experienced a substantial increase
from BGN 26 702 201, or BGN 8 630 151 (32.3%) more
as compared to 2005. The trend is that expenditures’ level
movement is parallel to that of revenues. Payroll increases
by almost BGN 7 000 000, and total upkeep by BGN 2 000
000. Food expenditures increase, medicine expenditures
also rise by BGN 484 038 (7,9%); while the nominal
amounts for materials, fuel and energy, external services,
‘other expenses’ and depreciation are increased as well, they
retain their relevant share of the total.

Fig. 4. Medicines and payroll expenditures between
2001 and 2012
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3APABEH MEHU)XMBHT 1 UKOHOMMKA

®P3 kaTo OTHOCHUTENEH JAJ € yBeauueH Ha 54%, a apyru-

Te eJIeMEHTH OT U3JphKKaTa HamayusBaT - 46%. bposaTt Ha
npeMmuHaiute 6oiaHu e 32820 3a 2012 ., pu M310J13BaeMOCT

-83.01%.

C romsiMa HHPOPMATHUBHOCT € TIOKA3aTeJISIT 32 CTOWHOCTTA
Ha M3JpbKKaTa Ha | OoseH, Thil KaTo B HEsl ca BKIIOUYEHHU
pasxoaute Ha OP3 u gpyrute Bb3HArpaxcAeHUs. 3a NEPHO-
Jla, KOUTO ce Ipoy4Ba, CTOMHOCTTA Ha U3JPBXKKATA CE ABH-
KU BBJIHOOOpasHo. 3a 2001 1. e 327.67 nB., MOKauBa ce mnpe3

2005 1. Ha 475.50 nB., 1€KO Bapupa B MOJOKUTEIHA IIOCOKA

kato npe3 2012 r. e 694.54 nesa.

CroliHOCTTa Ha | IeKapCTBOJEH CBIO C€ JBHXKH B MIUPOKH
TpaHUIIA U TO HE € eqHomnocouHo. IIpe3 2001 T. Toii e 18.37
1B. (100%), yBenuuasa ce mpe3 2005 1. Ha 25.29 n8. (137.5%),
kato Hai-Bucok e npe3 2010 r. — 30.87 nB. u 28.78 nB. ipe3
nmocnennata 2012 1. Ta3u cTOITHOCT Ha MOKa3aTeNs 3a CTOIi-

HOCTTAa Ha JICKApCTBOACHA HE € AOCTATBHYHO KOPEKTHaA 3a

OIICHKA JeHOCTTa Ha OOJIHUIIATA, Thi KaTO TSI € MHOTO pPa3-
JIMYHA 32 OTAEJHUTE KIMHUKHU, KATO Hal-BUCOKA € 32 KJINHHU-
KaTa 1o MHTEH3UBHO JICUCHHUE U APYTUTE PEaHUMAITMOHHH U

HWHTCH3MBHHU 3BCHA, HO B rojigiMa CTCIICH OTpa3siBa IIUPOKUA

CHEKTHP OT JCHHOCTH Ha OOTHHUIIATA.

@uea.6. Pasxodu 3a neenodeH u npemuHas 6oseH 3a nepu-
00a 2001-2012 a.

HEALTH MANAGEMENT AHD ECONOMICS

The relevant share of payroll increases to 54% while the
share of other elements of upkeep decreases to 46%. The
number of processed patients for 2012 is 32 820; hospital
resources were 83.01% utilized.

There is a lot of information to be analyzed in the indicator
‘upkeep-per-patient’ because it includes payroll and other
remunerations. During the period of review, the upkeep
amount has fluctuated from BGN 327.67 to 2001, through
BGN 475.50 for 2005, and up to BGN 694.54 for 2012.

The value of the ‘medicine-per-day’ indicator also
varies within substantial borders — BGN 18.37 for 2001
(100%), BGN 25.29 for 2005 (137.5%) and continues to
rise to BGN 30.87 for 2010 and to BGN 28.78 for the
last year of review, 2012. This indicator’s value is not a
precise tool to assess the hospital operation because it
differs substantially between the clinics (highest value
in intensive care and other reanimation clinics) but is a
relatively true reflection of all hospital activities.

Fig. 6. Expenditures day-per-bed and processed patient
between 2001 and 2012
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3PABEH MEHUIXMDBHT U NKOHOMUKA

3a obema, BUJa U KaueCTBOTO Ha M3BBpILIEHATa paboTa oc-
HOBHO 3HAa4ye€HHE MMa TPYAOBOTO Bb3Harpaxiaenue. [Ipes
2001 r. cpennara padbotHa 3amiara e 6uia 209.50 nB. 00110
3a OonHuunara, 357.57 nB. Ha nekapure, 172.80 nB. Ha [13I°
u Ha canutapute — 109.24 nB. (®ur.8). lo 2005 r. cpennara
oO1a 3amiara ce yBeiuuana 2.5 bty u nipe3 2012 . chiiarta
e 1046.69 nB. (5 I'bTH YBEIHYCHHE).

ITpu nexapure 151 moctura 3a 2012 . 1813.89 nesa (506.7%).
Cellara TeHIEHIUS € P APYTUTE IBE KATETOPUU NEPCOHAIL.

B ananmza 3a mpuXoguTe W pa3xoaHTe Oemie MOCOYEHO, ue
npe3 2001 . ®P3 e 6mn 34.5% ot oOmmuTe pa3xoau, a mpes3
2012 r. HEeTOBUST OTHOCUTENEH 151 HapacTBa Ha 54,0%. 13-
pa3eHo B OTHOCUTEIHH BEITMYUHU TOU € OKOJIO 4.5 IBTH T0-
TOJISAM CIPSAMO HA4aJIOTO Ha MEPHOJA.

Ilocouenure JJAaHHHU Ca 10Ka3aTCJICTBO 3a [IpaBUJIHATA IMOJIH-
THUKa Ha pPbKOBOACTBOTO Ha 60J'IHI/IIIaTa KBbM 3a1jialljaHeTO Ha
TpyAda Ha BCUYKU KaTCTOpHUU IICPCOHAJI.

Que.8. 3annamu no sudose nepcoHars

HEALTH MANAGEMENT AHD ECONOMICS

Employment contract remuneration is crucial to the
volume, type and quality of all work done. The average
remuneration for the hospital is BGN 209.50 for 2001
— BGN 357.57 for doctors, BGN 172.80 for nurses, and
BGN 109.24 for orderlies (Graph 8). Until 2005, the
average remuneration is increased 2.5 times; in 2012,
the average is BGN 1046.69 (5 times), the average for
doctors only is BGN 1813.89 (506.7%). The same trend
applies to the other two categories of staff.

The revenues-expenditures analysis states that payroll
is 34.5% of total expenditures for 2001 whereas in 2012,
its relevant share increases to 54.0%. In relevant terms,
itis 4,5 times higher as compared to the beginning of the
period of review.

The quoted data are an evidence of the adequate policy
of hospital management as regards remuneration of all
types of staff.

Fig.8. Remuneration by staff
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OT HampaBeHUs aHAJIW3 Ha MPEACH IUIAH U3JINU3aT HAKOJIKO
OCHOBHH H3BOJIa, KOMTO TPsiOBa J1a ce MPEeABUIAT MPHU MO-
HAaTaTBIIHO Ol'ITI/IMI/ISI/IpaHe B OpFaHI/ISaHHﬂTa Ha Z[eﬁHOCTTa
Ha OOJIHUIIATA.

1. o 2007 r. ce ycTaHOBsIBa rojsiMa BapHaOMIIHOCT B IIPHU-
XOJUTE, KaTO Pa3jInKaTa MeXAy OTACTHUTE T'OANHHU € OT
nopsiabka Ha 1 000 000 no 4 500 000 nB.

2. Ot 2008 1. 3ano4Ba cTabunuzanns Ha GUHAHCOBUTE MPH-
XOJIM C TCHJCHIIUS 32 YBeIHYaBaHe.

3. Tlpuxoaute ot mpoaax6a Ha cToku 1 P3OK moctosiHHO
ce yBeIMuaBar, KaTo Haif-rosnemu ca npe3 2012 r., koeto
e 3.5 merH noBeue cupsimo 2001 r. [[pyrure npuxonu He
3aeMar 3HaYMTEJIHA YacT U Ce 3ama3BaT B IPUOIU3UTEI-
HO €JHAKBU I'PAaHULIH.

4. Wutepec mpencraBisBa cyocuausita or M3, KOsATO 10
2005 r. e B rpanunute 6 500 000 — 7 500 000 ronuiHO OT
86.2% 1o 40.0% ot obmute mpuxoau. 3a 2006 1. HaMas-
Ba Tpu I6TH U 3a 2007 I. ce 3ana3Ba B ChIIUTE T'PAHULIM U
ce yBennuana oT 2008 1. o 5 000 000, cnen koeTo cnaga
nporpecuBHo 10 2094680us. pe3 2012r — 8% ot mpuxo-

16 L] ]

The analysis outlines several main conclusions which are

to be considered when further optimizing the hospital

operation.

1. Until 2007, the revenues vary drastically at rates
between BGN 1 000 000 to 4 500 000;

2. Year 2008 marks the beginning of a trend of
stabilizing and increasing revenues;

3. Revenues from sales and RHIF reimbursements
constantly increase; their highest value is in 2012,
3.5 times higher than 2001. Other sources of revenue
do not have a substantial relevant share and remain
approximately the same;

4. Particular interest may be drawn to the level of
subsidizing coming from the Ministry of Health —
before 2005, it is between BGN 6 500 000 and 7 500
000 per annum and comprises a decreasing relevant
share of all revenues from up to 86.2% in 2001 to as
low as 40.0% in 2005. In 2006, the subsidy decreases
three times; in 2007, it remains approximately
unchanged; and in 2008, it increases to BGN 5 000
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3APABEH MEHU)XMBHT 1 UKOHOMMKA

nure, T.e. 10 mbTH no-manka B cpaBuenue ¢ 2001 T.

W3Bbpmu ce aHaau3 Ha Haii-0000IIEHUTE TIOKa3aTeNn 3a
HKOHOMHUYECKaTa ISHHOCT Ha OOTHUIIATA, U3Pa3CHU Upe3
MPUXOIUTE C TEXHUTE U3TOYHUIN U BHJIOBETE Pa3XOJH,
TJIABHO OCHOBHUTE, HACOUYCHU KBM TUATHOCTUYHO-JIC-
yeOHATa AEWHOCT. AHATU3BT IOKa3a, 9e MPUXOAHUTE 32
MepHOo/Ia HapacTBaT OKOJIO 3,5 ITBTH, TIABHO 32 CMETKA Ha
cymure or H30K. YcnopeaHo ¢ ToBa HapacTBar u pas3xo-
nute (Owur.3), kaTo Hal-CHIIHO ce IMOBHUINIABAT CYMUTE 3a
®P3 — okoso 3,5 meTH (0T 32 110 55% OT 00IUTE), KATO
3aIUIaTUTE IO BHJIOBE MEPCOHAN HapacTBaT 5-6 IBTH.
OcTaHaJTuTe BHIOBE Pa3XxoId HAPACTBAT B aOCOIIOTHU
CyMH, HO C TIO-HUCHK TEMIT.

[Ipuxomgute or H30K 32 4 roguuu ca ¢ 18 MiIH. mo-Manko
OT Pa3xoauTe IO KIMHUYHU IIBTCKU, HO BBIIPEKU TOBa
0aaHCHT B MOCIIEAHUTE TOAMHH € IOJIOKUTEIICH OpaIH
OINITUMHU3NPAHEC HA BCUYKHU IPOLECH.

ChIIECTBEHO € J1a ce 0TOEeNekH, ue (PUHAHCOBUSAT pe3ylI-
TaT Ha e1Ha OoyIHUIA ce popmMHpa HEe caMo OT IPUXOIUTE,
a ¥ OT Pa3XoJuTe, U Ue M3JPHKKATa Ha HEONTHMHU3UPAHU
CTPYKTYPH € HEOIIpaBJaHO Pa3XHILEHUE Ha CPEJICTBA.
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HEALTH MANAGEMENT AHD ECONOMICS

000. Afterwards, it progressively decreases to a low of
BGN 2 094 680 in 2012 - 8% of total revenues, i.e. ten
times less as compared to 2001.

The indicators of the hospital’s economic operation
have been analyzed (sources of revenues and types of
expenditures, especially those related to diagnostics
and treatment); for the period of review, revenues
increase 3.5 times, mainly from RHIF reimbursements.
In parallel, expenditures also increase (Graph 3), most
substantially payroll — around 3.5 times (32-55% of
total), 5 or 6 times increase by types of staff. Other
types of expenditures also increase but at a slower
rate.

Over a 4-year period, revenues from the RHIF clinical
pathways are BGN 18 million less than expenditures;
however, the organization’s balance is positive in the
last years due to optimization of all processes.

It is paramount to note that a hospital’s financial result
is a function of both revenues and expenditures and
sustaining the operation of non-optimized structures
is an unjustified waste of funds.
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TPY[10BA MEAULIUHA

OLIEHKA HA
PABOTOCIMOCOBHOCTTA
NMPU YUYUTEIU

Kars BanresioBa, Upuna lumurtpona, bucrpa LlenoBa

Hayuonanen yenmuvp no obuecmeero 30page u anaiusu

PE3IOME

Buveeoenue: Om mpyoogo-meouyuHcka eieona moyka pabo-
MOCNOCOOHOCMIMA HA yuumenume npeocmagnnsa uHmepec
nopaou 8UCOKUS PUCK O Cmpec U pasgumue Ha ObpHAym.
Llenma e oa ce u3gvpuiu oyenxa Ha pabomocnocooHocmma
Ha y4umenu u 0a ce cpasHu ¢ pabomocnocooOHoCmma Ha He-
VUUMENCKA ePYNa aHATUmuyHYu cneyuanucmu. Jpyea yen Ha
npoyysanemo e 0a ce npociedsm npedocmaseHume OaHHU
3a wecmomama Ha OUAeHOCTUYUpanume om aexap 3a00.s-
8AHUSA U OMCHCMBUAA NO DONECT.

Memoou: [Ipoyueanemo exnouga 442 yuumenu na 6v3pacm
47.7 £8.9 eo0unu u Heyuumencka epyna anaiumuyHy cneyu-
anucmu - 512 auya na 48.3 £9.7 coounu. Pabomocnocoo-
Hocmma e oyenena ¢ unoexca na pabomocnocoorocm (HUP).
UP, ckanume na UP u wecmomama Ha OuacHOCMuUyupanu
om jexkap 3a601a6anUs NPU YYUmMenume u Heyuumeickama
epyna cneyuanucmu ca cpagueru ¢ +2 cvc cogpmyewvp SPSS.

Pesynmamu: Hawume dannu noxaseam cpagHumenio eUcoxd
pabomocnocobrnocm npu dseme epynu, Ho UP na uzciedseana-
Ma epyna y4ument e Majiko, Ho 3HAYUMO NO-HUCHK 8 CDABHEHUE
¢ mo3u Ha Heyuumenckama 2pyna cneyuanucmu. 29.6 % om
yuumenume Hamam ouazHocmuyupany sabonseanus, 38.5%
nocousam 1 uau 2 ouaenocmuyupanu 3adonaeanus u 31.9% -
mpu uny nogeye ouaznocmuyupanu 3adonseanus. Manko no-
HuUCKa e vecmomama Ha auya oes uau ¢ 1 -2 ouasnocmuyupanu
3aboaseanus 6 Heyuumenckama epyna cneyuanucmu. Hati-uec-
mu ca cepOedHOCLO08UMEe 3aD0NABAHUS, MYCKYIHOCKeN1enHU-
me yepesicOanusl, 3a00NA6AHUAMA HA OUXAMETHAMA CUCTEMA,
Xpanocmunamennama cucmema, HepeHama CUCemMa u ceH30p-
HUmMe opeany, HO ¢ PazIuiHo NOOPeNCOane 6 3a8UCUMOCHL Om
uecmoma. [Ipu yuumenume e ycmanogeHna u no-6Ucokd 4ecmo-
ma Ha apmepuania Xunepmonus, 1eKu NCUXUYHU PA3Cmporic-
mea, duabem, nosmapawu ce UHGeKyuu Ha pecnupamopHus
Mpakm u npooIeMU LU YEPENCOAHUS HA CTYXA.

3axntouenue: Hawume dannu noxazeam sucoka pabomoc-
nocoOHoCm npu 0seme epyni, HoO pabomocnocobHOCMmma Ha
yuumenume e MAaIKo NO-HUCKA 68 CPAGHEHUE ¢ HEeYUUMeacKa-
ma epyna cneyuaniucmu. JJannume 3a NO-8UCOKA 4eCmoOmd
HA 3a001A8AHUA ¢ NCUXOCOMATNUYHA eMUON02USA NPU Yuume-
Jume HACOY6AM BHUMAHUETO HU KbM udeHmuguyupane u
KOHMPOJ HA NCUXOCOYUATHUME PAKMOPU, 800euyil 00 Cmpec
U pazgumuemo Ha ObPHAYM CUHOPOMA.

Kuw4yoBu gymm: paboToCriocoOHOCT, YUUTEIH,
XPOHUYHH 3200JIIBaHUSI

OCCUPATIONAL HEALTH

ASSESSMENT
OF WORKABILITY
OF TEACHERS

Katia Vangelova, Irina Dimitrova, BistraTzenova

National Center of Public Health and Analyses

ABSTRACT

Introduction: The work ability of teachers is of special
interest froman occupational point of view because of
high risk of stress and development of burnout. The aim
of the study was to assess work ability of teachers and
compare it with workability of group of non-teaching
professionals. Another aim of the study was to follow
the rates of self-reported, but diagnosed by physician
diseases, and sickness absences.

Methods: The study included 442 teachers, aged 47.7
+8.9 years, and 512 non-teaching professionals, 48.3
+9.7 years.Workability was assessed with Work Ability
Index (WAI).WAIL, WAI scales ratings and diagnosed
by physician diseases of teacher and the group of non-
teaching professionals were compared with chi-square
tests using SPSS software.

Results: Our data showed comparatively high workability
for both studied groups, but the WAI of studied teachers
was slightly, but significantly lower in comparison to
the group of professionals. 29.6 % of the teachers had
no diagnosed diseases, 38.5 % pointed I or 2 diagnosed
diseases and 31.9 % - three or more than three diagnosed
diseases. Slightly lower was the rate of other professionals
with no or 1-2 diagnosed diseases and higher the rate with
three or more diagnosed diseases. The most frequently
reported were cardiovascular diseases, musculoskeletal
disorders, respiratory diseases, digestive disorders,
neurological and sensory diseases, endocrine diseases,
but with different grading among the groups. Significantly
higher rates of arterial hypertension, mental disorders,
repeated infections of respiratory tract, problems or
injury to hearing and diabetes were reported by the
teachers in comparison to the group of professionals.

Conclusion: Our data show high workability for both
studied groups, but the workability of teachers was slightly
lower in comparison to non-teaching professionals. The
higher rates of some diseases with psychosomatic origin
in teachers point the importance for identification and
control of the main psychosocial factors leading to stress
and development of burnout syndrome.

Key words: workability, teachers, chronic
diseases
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BbBEOEHUE

Konnenmusra 3a pabotocrnocodnocrra (1, 2) pasriexia Kom-
TUIEKC OT MHAMBUAYAIHU (PaKTOPH KaTo 3[PaBHO CHCTOSTHHE,
(YHKLIMOHAJICH KalaluTeT, KOMIIETEHTHOCT, MOTHBALUs
W [EHHOCTHA CHCTEMa M XapaKTEPUCTHKH Ha TPyJa, KOHTO
BKJTIIOUBAT pabOTHA cpena, ChIbpiKaHUE Ha TPyHa, KOHTPOJ,
OpraHu3anus Ha TPyJa, COIMaIHU B3aUMOOTHOIICHUS U JIp.
Bb3pacTTa, HHCKHAT (QYHKIMOHAJIECH KamalmuTeT, MPOIbJI-
KUTEIHATa YMOpA, BIOIICHOTO 37paBe, KAKTO U pa3jIMYHH
XapaKTEPUCTHKH Ha TPyAa MOTaT Jla OKaXkaT BIUSHUE BBPXY
pabdoTocrnocobHocTTa. BrcokaTa paboToCocoOHOCT € mpe-
MOCTaBKa 3a MO-ABIBI aKTHBEH TPYJIOB KHUBOT (3), JOKaTO
HHUCKaTa pabOTOCIOCOOHOCT ce CBBP3Ba C PAHHO IEHCHOHUPa-
He (4) ¥ TPOABIKUTEITHU U YeCTH OTCHCTBHS 10 OostecT (5).

OT TpyHOBO-MEIUIIMHCKA IIIeJHA TOYKA pab0OTOCHOCOOHOCT-
Ta Ha YYUTEIHTE NPEICTABISIBA HHTEPEC MOPATH BHCOKHS
PHCK OT CTpecC U pa3BUTHETO Ha OBpHAYT (6, 7, 8, 9). CTpechT
pu paboTa, 0COOCHO BUCOKUTE H3UCKBAHU S, HUCKUST KOHT-
pout, paboTara B yCJIOBHATA HA HEAOCTUT Ha BpeMe, MOTarT 1ia
JOTPUHECAT 3a yBeJIHYaBaHe Ha ChPACYHOCHIOBHTE, METa-
OONUTHU, CHIOKPUHHM U ICHXUYHU 3a001saBanus (10). Uma
JaHHU, KOUTO TOKa3BaT M0-BHCOKA YECTOTa Ha IICHXOCOMa-
THYHU 3a0onsgBaHus npu yunrenute (11, 12), Ho cpmio Taka
BHCOKa YECTOTa Ha MYCKYJHOCKeNeTHH yBpexaanus (13),
npobnemu ¢ rinaca (14, 15), xouto Omxa MOTIIH J1a OKakat
BIIMSIHHE BBPXY paboTOCocoOHOCTTa. MMa ChIIO TaHHU 3a
MO-BHCOKA YeCTOTAaTa Ha MPEKAECBPEMEHHO NEHCHOHUpPAHE
Ha YYHUTENH B CPABHEHHUE C IPYTH NPOPECHOHATHU I'PYIIH OT
myOIUYHUS CeKTOp B Hiikou cTpanu Ha EC (9, 16).

Paspabotenuar BB OUHIAHICKNA HHCTUTYT IO 37paBe mpu
pabota nnaexc Ha paborocnocobHocTTa (MP) (17) ce yTBBp-
M KaTo HaJekJeH U uHpopmatuseH meton. lupoko e us-
TOJI3BAH TI0 CBETa KAKTO 32 M3CJICHAOBATENICKH LIENIU, Taka U
B npaktukara (18). Toit 7aBa BE3MOYKHOCT 3a CpaBHSIBaHE Ha
pe3yJiTaTuTe Ha pa3inyHU NPOo(EeCHOHAIHN IPYIIH U MOITyJ1a-
LUK U pa3paboTBaHe HA MEPKH 3a YKpPEIBaHE U 10JI00psiBaHe
Ha paborocrmocobHOcTTa. B Hammara ctpaHa oduunuamHata
BB3pacCT HAa ICHCUOHUPAHEC HA YUYUTCINUTE € TPU I'OAUHH I10-
HHUCKa B CPaBHEHHE C OCTaHAJIUTE paboTeny. JJOKoIKoTO HIt
€ U3BECTHO HsIMA JJaHHU 32 Pa00TOCIIOCOOHOCTTA Ha OBJITapC-
KuTe yuuTenu ¢ usnoiszBanero Ha UP. [IpoyuBaneTo e yact ot
MIPOEKT, eI HACHTH(UIIPaHe HA OCHOBHUTE PHUCKOBH (hak-
TOPH, BOJICIITH JIO0 PA3BUTHUETO HAa OBpHAYT CHHAPOMA M BJIOIIIA-
BaHE Ha 3/IpaBETO M pabOTOCIIOCOOHOCTTA HA YUUTEIHTE.

IeaTa e na ce M3BBPIIN OLEHKA Ha PabOTOCIIOCOOHOCTTA
Ha YYHTEJH U Ja Ce CpaBHU ¢ paboTOCIIOCOOHOCTTA HA He-
y4HTeJCKa Ipyla aHAJIMTHYHY crennaituctu. pyra nen Ha
MPOYYBAHETO € Aa C€ MPOCIEAT NPEIOCTABEHUTE JaHHU 32
YecToTaTa Ha JMArHOCTUIMPAHUTE OT JIeKap 3a00JIsIBaHUS U
OTCBHCTBUSATA 110 OOJIECT.

KOHTUHIEHT U METOOU

W3zcnenBaneto e mpoBeneHo B 18 yumnuma ot Codust, kaTo
BBIIPOCHUKBT Ha VP e mombiHeH oT 442 yuurtenu (decTora
Ha yuactue 41.3 %). [Ipocnenenure yunurenu, 47 mbxe u 385
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INTRODUCTION

Work ability concept (1, 2) is combining both individual
resources, as health, functional capabilities, competence,
attitudes and values and work characteristics,
including work environment, job content, control,
work organization, social relations, etc. Aging, poor
functional capacities, prolonged fatigue, poor health
as well as different work characteristics can influence
work ability. A high workability is accompanied with
a longer active work life(3), while low workability with
early retirement (4) and prolonged and frequentsick
leave absences (5).

The work ability of teachers is of special interest
froman occupational point of view because of high risk
of stress and development of burnout(6, 7, 8, 9). Stress
at work, especially high demands, low control, time
pressure are known to contribute to ill-health, mainly
increasing cardiovascular, metabolic, endocrine and
mental diseases (10). There are data showing higher
rates of diseases with psychosomatic originin teachers
(11, 12), but also high rates of musculoskeletal disorders
(13), voice problems(14, 15), etc. that could influence
workability.Data for higher rates of early retirement of
teachers in comparison to other employees in public
sectorare also available for some EU countries(9, 16).

The developed by the Finish Institute of Occupational
Health Work Ability Index (WAI)(17) is reliable
and informative instrument,an internationally used
measurement instrument both in research and practice
(18), giving possibility to compare results between
different occupational groups and populations and
develop measures for maintaining and improving
workability. In our country the official age of teacher’s
retirement is three years lower in comparison to the
general population. To our knowledge there are no data
for the workability of Bulgarian teachers using WAI.
The study is a part of project aiming to identify the main
psychosocial factors leading to development of burnout
syndrome, health and workability deterioration.

The aim was to assess work ability of teachers
and compare it with workability of group ofnon-
teachingprofessionals. Another aim of the study was
to follow the rates of self-reported, but diagnosed by
physician diseases, and sickness absences.

MATERIAL AND METHODS

The teachers from 18 schools in Sofia were approached,
the WAI questionnaires was filled by 442 teachers
(participation rate of 41.3 %). The studied teachers, 47
males and 385 females, were aged 47.7 +8.9 years and
had mean length of service 23.7 +9.4 years.
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JKEHH, ca Ha BBb3pacT 47.7 +8.9 roguHu U UMart Tpya0B CTax
cpenno 23.7 £9.4 ronunm.

PaboTocnocoOHOCTTA HA YUUTEIUTE € CpaBHEHA ¢ PabOTOCIIO-
COOHOCTTA Ha HEYUUTEIJICKA IPyIa aHATUTUIHH CIICIIHATTUCTH
cepritacHo HarmmonanHaTa kinacupukanus Ha NpodecuuTe u
no3unuute (19), ¢ mpenuMHO HepBHO-TICUXHYHA JeHHOCT. B
M3TI0KEHUETO Ta3! rpylia € 03HaYCHA KaTO aHAIUTUIHH CIIe-
LUaNUCTU. BbpocHUKbT € nombiiHeH oT 512 nuna, 130 mbxe
n 382 sxeHu Ha Bb3pact 48.3 +9.7 ronuuu, ¢ TpyIOB cTax 24.7
+ 9.9 ronuHu (dectora Ha y4yactue 78.2 %). Bcmuku numa ot
NIBETE TPYIH, YUUTSIH ¥ AHAIUTHYHU CHCIHATUCTH, UMAT
BHucIIe 00pa3oBaHUE U pabOTAT B OOLIECTBEHUS CEKTOP.

PaborocmocobHocTTa € orieneHa ¢ MIP. Bepocute ca rpymnu-
paHU B CelIeM CKaJIH, KOUTO 0OXBallaT:

e CyOeKkTHBHATA OI[CHKA HA paOOTEIIH 32 ChCTOSHUETO HA
paboTocrnocobHOCTTa My KbM MOMEHTA Ha M3CIIEIBAHETO
crpsiMO Haii-moOpaTta paboTOCIIOCOOHOCT IpPEe3 JKUBOTA
My (ckana ot 1 go 10 Toukn);

e cyOeKkTHBHATa OIICHKA Ha paboTenus 3a paboTocmocod-
HOCTTa MY CIIPSIMO U3MCKBaHUATA Ha paboTara (BhIpoOC-
HUKBT CHIBP)KA JBE CKaJll CHOTBETHO 3a (pU3MYECKa
U yMCTBEHa padoTa, ¢ 110 5 Bb3MOXKHU OTIOBOpA, KaTo
KpaifHUAT pe3yJiTaT ce H34UCIABa 1o Gpopmyia ¢ Koedu-
LUEHTH 32 KOPEKIIHs 3a [BaTa BUa paboTa);

e 0Opoif TMAarHOCTULIMPAHH OT JieKap 3a00JsiBaHUS (BBIIPOC-
HUK 32 51 3a00BaHuUs ChC CHOTBETCH OPOI TOUKH B 3a-
BUCHMOCT OT Opost Ha 3a00J1s1BaHUsTA);

e cyOeKTHBHATa OLICHKA 33 BIMSHHUETO Ha 3a00JsIBAHUATA
Ha paboTenus BbpXy Heropara paboToCcnocoOHOCT (CKa-
ja ot 1 10 6 TOYKH);

e OTCBHCTBHSATA IO OOJIECT IIPe3 TocleaHaTa roqnHa (cKaga
oT 1 10 5 TOYKM B 3aBUCHMOCT OT IPOABIIKATEIHOCTTA
Ha OTCHCTBUSITA);

e COOCTBEeHa ITPOTHO3a HA JIMIIETO 32 ChCTOSIHUETO Ha pado-
TOCIIOCOOHOCTTA MY (T.€., AaJIi TO OU MOTJIO J]a M3ITbJIHABA
HacCTosIIIaTa cu paboTa mpe3 clenBaluTe 2 rOANHN);

e T[ICHXHYHHUTE pecypcH (cOOpeH pe3ynrar oT CyOeKTHBHA
OLIEHKA I10 TPU CKAJIM IICUXUYHU PECYPCH C THANA30H OT
0 110 4 TOYKH BCSIKA).

WP ce uzuncnssa, kKaTo ce CyMHpaT OLUEHKUTE OT OTACITHUTE
ckamu. P Bapupa ot 7 1o 49 Touku, KaTo Bb3 OCHOBA Ha
Opost HaOpaHU TOYKM 3a BCAKO JIUIE c€ KJIacHpHUIUpa He-
ropaTta pabOTOCTIOCOOHOCT U C€ OMpeAeNsIT HEOOXOMMMHUTE
MEpPKH, KaKTO CJICIBA:

Toyku | Pabomo-
cnocoHocm

7-27 Hwucka

Mepku

Bb3cTaHoBABaHe Ha paboTocnocob-

HOCTTa
28-36 | CpegHa MNoBuwaBaHe Ha paboTocnocobHoOCTTa
37-43 | Oob6pa MoaKkpena Ha paboTocnocobHOCTTa
44 -49 | OTAnYHa MNoapbprkaHe Ha paboTocnocobHocTTa
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Theworkability ofteachers was compared with workability
of a group of othernon-teaching professionalsaccording
the National Classification of Professions and Positions
(19), carrying mainly mental tasks. Further we shall
use for presentation of this group “Professionals”. 512
subjects,130 males and 382 females, aged 48.3 +9.7
years with mean length of service 24.7 +9.9 years filled
the questionnaire (participation rate of 78.2 %).All the
subjects from both groups, teachers and professionals,
had high educational attainment and worked in the public
sector.

Workability was assessed by WAL The questionnaire
entails seven dimensions, each covered by means of one
or more questions, as follows:

e self-ratings of current work ability compared with
lifetime best (10-point scale);

e self-ratings of work ability in relation to job demands
(the questionnaire contains two S-point scales for
physical and mental work, and the result is calculated
with formula weighting for the type of work);

e number of diagnosed diseases (a list of 51 diseases,
with calculation of scores on the base of the number of
diagnosed diseases by a physician);

e subjective estimate of work impairment due to diseases
(scale from 1 to 6 points);

e sicknesses absence during the past year (scale from 1 to
5 points according the duration of sickness absence);

e own prognosis of work ability in two years period
(whether the person feels that could do the current job
during the next two year period);

e mental resources (calculation of self-ratings of three
four-point scales of mental resources).

The WAI was calculated by summing the points of each
item. The final index score ranges from 7 to 49 points, the
value of WAI indicates the workability and the objectives
of measures needed to be taken, classified as follows:

Points | Work Objective of measures
ability

7-27 Poor Restore work ability

28 -36 | Moderate | Improve work ability

37-43 | Good Support work ability

44 - 49 | Excellent Maintain work ability

WAI was calculated for subjects, who had filled all
scales of the questionnaire - 430 teachers (97.3 % of
the respondents) and 472 other professionals (92.2 % of
respondents).
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WP e wn3uucieH npu jiuuara, NOI'BIHUINA BCUYKU CKaJu
Ha BbIpocHUKA - 430 yuurtenu (97.3 % OT MONBJIHUINTE
BBIPOCHUKA) U 472 aHanuTU4HU crieruaiuctu (92.2 % ot
MOMBJIHUJINTE BBIIPOCHUKA).

Cpennure croiiHoct Ha P Mex 1y ABeTe rpynu ca cpaBHe-
Hi ANOVA. U3nonsBaH e y* - TecTa npu cpaBHsiBane Ha WP,
ckanute Ha VIP u yectoTara Ha IMAarHOCTHIMPAHH OT JIEKap
3a00JIIBAaHUS MKy I'pyliaTa yUuTeNu U aHAJIUTHYHH Clie-
nuanuctu. CraTucTuyeckara o0paboTKa € M3BBpIIAHA ChC
codryesp SPSS 13.0.

PE3YNTATU

Hammre naHHM Moka3BaT CPaBHUTENIHO BHCOKa paboTOC-
NMOCcOOHOCT MpPHU JIBETE M3CIEIBAHU I'PYIH, HO yCpeIHEeHATa
croitnocT Ha P Ha mpocnenenute yuurenu (37.9 = 6.0) e
MaJiKo, Ho 3Ha4nMo no-uucka (F ,  =5.195, p=0.023) B cpas-
Henue ¢ NP Ha rpymara aHanuTu4HH creruanuctu (38.8
+6.3). JlaHHuTe moka3BaT Mo-HUCKA YECTOTa HAa OTJIMYHA pa-
00TOCIIOCOOHOCT M MO-BUCOKA YECTOTa Ha CpeiHa padoToC-
HOCO6HOCT Ipu YYUTCIIUTE, B CPABHCHUC C AaHAJIUTUYHUTE
cnenuanuctu (Purypa 1), kaTo pa3TUKUTE MEXIY JBETE
IPyIH ca 3HAYUMHU (X2(1)911)25~1713 p=0.023).

Quaypa 1. 51 Ha ydqumenu ¢ omnu4Ha, 0obpa, cpedHa u
Hucka pabomocrnocobHOCm 8 cpaBHeHuUe C Heydumersicka
epyna aHanumu4yHu creyuanucmu.

OCCUPATIONAL HEALTH

The mean WAI values of the two groups were compared
with one-way ANOVA. We used the chi-square test to
compare the WAI, WAI scales ratings and diagnosed
by physician diseasesof teacher and the group of
professionals. Statistical processing was performed
using SPSS 13.0 software.

RESULTS

Our data showed comparatively high workability for
both studied groups, but themean WAI of studied
teachers (37.9 £6.0) was slightly, butsignificantly lower
(Fy01075-195, p=0.023), in comparison to the group of
professionals (38.8 £6.3). Lower rates of excellent work
ability and higher rates of moderate workability were
found with the teachers in comparison to the group of
professionals (Figure 1), with significant difference
between the two groups ()’ - =5.171, p=0.023).

(1,911)

Figure 1. Share of teachers with excellent, good,
moderate and low workability compared to non-teacher
professionals.

45+

40+

35+

30

20+

154

10+

OTnuuyHal Excellent

Oo6pal/ Good

Pabotocnoco6HocTt / Work ability

E Y4yumenu/ Teachers

OAHanumuyHu cneyuanucmu/
Professionals

Huckal/ Poor

CpepgHal Moderate

Oxomno 75 % OT y4acTHUIIUTE OT JIBETE I'PYNH CUHUTAT pa-
60TOCTIOCOOHOCTTA CH OTIWYHA WM J00pa B CpaBHEHHE C
Haii-noOpara mpes *KUBOTa UM, HO JeJIBT Ha YUUTEIHUTE, KO-
UTO CYMTAT, Y€ € OTJINYHA € [TO-HUCHK B CPABHEHHE C aHa-
JUTHYHHUTE CHELUAINCTH, U YIYUTEINTE, KOUTO CYHUTAT, Ye €
nmo0pa — mo-Bucok (Purypa 2), HO pa3TUKUTE MEXKIY IBETE
I'PYIHU ca B paMKaTa Ha TeHAeHUHus. U nBeTe rpynu omeHs-
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About 75 % of the respondents of both groups considered
their workability in comparison to lifetime best as
excellent or good, but the deal ofteachers, whoconsidered
it excellent was lower in comparison to the group of
professionals, and the teachers, who considered it good
— higher (Figure 2), but the difference between the
groups was within a trend(y2 2(1,910)=2.959, p=0.085).
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BaT BUCOKO PabOTOCIOCOOHOCTTA CH CIIPSIMO M3MCKBAHUSITA
Ha paboTtara, mnoBeue oT 80 % OT ABETE TPyINHU CUUTAT, Y€ €
oTinyHa uiu goopa (Purypa 3).

Queypa 2. []sn Ha yqumenu ¢ omnuyHa, 0obpa u cpedHa
pabomocnocobHocm cripsimMo Hali-Oobpama rpes xxugoma
8 CpasHeHuUe C Hey4dumersicka epyna aHaaumuy4HuU crneyua-
nucmu.

50-
45
40
35-
30-
25
% 204
15-
10-

OmunuuHa/ Excellent Ho6pa/ Good CpedHa/ Moderate

Pa6oTocnocoGHOCT CNpsAMO N3NCKBaHUATA Ha paboTaTa/
Work ability in relation to the job demands

OCCUPATIONAL HEALTH

Both groups rated with high scores their workability in
relation to job demands, and more than 80 % of both
groups considered it as excellent or good (Figure 3).

Figure 2. Share of teachers with excellent, good and
moderate workability related to life time best compared to
non-teacher professionals.

B Yyumenu/ Teachers

O AHanumuy4Hu cneyuanucmu/
Professionals

Queypa 3. [jsn1 Ha yyumenu ¢ omnau4YHa, 0obpa u cpedHa
pabomocnocobHocm cripsiMo u3uckeaHusima Ha pabo-
mama 8 cpasHeHUe ¢ Heydumersicka epyrna aHaaumu4yHu
crneyuanucmu.

Figure 3. Share of teachers with excellent, good and
moderate workability in relation to the job demands
compared to non-teacher professionals.

50-
45-
40-
35
30-

o 25-
20-
151
10-

OmunudyHa/ Excellent Ho6pa/ Good CpedHa/ Moderate

PaboTocnocob6HoCT cnpsiMo Han-pobpara /
Work ability compared to lifetime best

B Yyumenu/ Teachers

OAHanumuyHu cneyuanucmu/
Professionals

Ha ¢urypa 4 moxe na ce Buau, 4e 29.6 % oT yuutenute
HSIMaT TUarHOCTULIMpPaHHU 3adosiBanus, 38.5 % mocousat 1
WK 2 quarHoctunupanu 3abonssanus u 31.9 % - Tpu ninm
MOBEYEe JAMArHOCTUIIMPAHU 3a00isBaHKs. Mallko 1Mo-HUCKA

On Figure 4 can be seen that 29.6 % of the teachers had
no diagnosed diseases, 38.5 % pointed lor 2 diagnosed
diseases and 31.9 % - three or more than three diagnosed
diseases. Slightly lower was the rate of other professionals
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€ 4ecToTara Ha aHAJIMTHYHUTE CIeUanucTu 6e3 niu ¢ 1 -
2 IUarHOCTULMPAaHM 3a00JISIBAHUS M [10-BUCOKA YECTOTaTa
C TPM WJIM TIOBEYEe JUArHOCTULUpaHU 3aboisBanus. Haid-
YECTH IPU YUYHUTEIHUTE Ca ChPICUYHOCHIOBUTE 3a00IIsIBaHMS,
CJIEJIBAHU OT MYCKYJIHOCKEJICTHUTE YBPEK JaH s, 0€7101p00-
HUTe 3a00J1s1BaHus, 3200JIsIBaHUSTA HA XPAHOCMUJIATEIHATA
cucTeMa, HEBPOJOTMYHUTE M HAa CEH30PHHUTE OpraHu 3abo-
JsiIBaHUs, U eHAOKpuHHUTE 3a0omsBanus (Tabnuua 1). [Tpu
Hey4HTeJCcKaTa rpyla aHaJUTHYHU CIICUAINCTH Ipeodia-
JlaBaT MYCKYJIHOCKEJIETHUTE yBPEXKAAHUS, ChPACYHOCHI0-
BUTE 3a00JIsIBaHMS, 3a00JISIBAHUSITA HA XPaHOCMUIIATEIIHA-
Ta cucTema, 0esopoOHTe 3a00JsIBAaHUS, HEBPOJIOTHUHUTE
W Ha CEH30pHUTE OpraHu 3a00JsIBAaHUS, U €HJIOKPUHHUTE
3a0ossiBaHus. Bblpeky ue mo oTHOLIEHHE Ha ollara yec-
TOTa Ha Te3W IpyIu 3a00JIIBaHMS HSIMa 3HAYMMH PAa3ITHKU
MEXy IpyIHUTe, YCTAHOBSIBA CE€ 3HAYMMO I10-BHCOKA YeCTO-
Ta Ha apTepUaliHa XMIIEPTOHHS, MOBTAPSIIU Ce MHPEKIIUU
Ha PECNHUPATOPHUS TPAKT, NPOOJEMU WJIM YBpEKJaHE Ha
ciyxa u qualeT MpH yUYUTEeNINTEe B CPABHEHHE C HE-yUUTEJIC-
Kara rpyna aHaJIMTUYHH ClielHaincTH. JlaHHNuTEe TI0Ka3Bar,
CBII0, 3HAYNMO I10-BHCOKA YECTOTA HA ICUXUYHU 3a00J151Ba-
HUs IIPU YUYUTEIUTE B CPABHEHUE C HE-y4MTEJICKaTa rpyna
AQHAJIMTUYHY CIIEIMAIUCTH, 0COOEHO Ha JIEKUTE NCUXUYHH
pascTpoiicTBa 1 IpoOJIEeMHU KaTo JieKa JeIpecus, Hampexe-
HUE, TPEBOXKHOCT, MHCOMHUS U JP.

Quaypa 4. [1an Ha ydyumenu 6e3 duascHocmuyupaHu om
nekap 3abonsaeaHusi, 1-2 3abonssaHus u 3 unu noseye
3abosisigaHUsI 8 cpagHeHUE C Heyyumericka apyna aHau-
muyYyHU crieyuanucmu.

OCCUPATIONAL HEALTH

with no or 1-2 diagnosed diseases and higher the rate with
three or more diagnosed diseases.The most frequently
reported by the teachers were cardiovascular diseases,
followed by musculoskeletal disorders, respiratory
diseases, digestive disorders,neurological and sensory
diseases, and endocrine diseases (Table 1), while by
non-teaching professionals - musculoskeletal disorders,
cardiovascular diseases,digestive disorders,respiratory
diseases, neurological and sensory diseases, and
endocrine diseases. Besides the rates of these groups
of diseasesdid not reach significance between the two
groups, significantly higherrates ofarterial hypertension,
repeated infections of respiratory tract,problems orinjury
to hearingand diabeteswere reported by the teachers in
comparison to the group of professionals.The data also
show significantly higher rate of mental disorders with
teachers in comparison to non-teaching professionals,
especially slight mental disorders and problems as
slight depression, tension, anxiety, insomnia, etc.

Figure 4. Share of teachers with no diagnosed by
physician diseases, 1-2 diseases and 3 and more
diseases compared to non-teacher professionals.
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Hsima 3abonsieaHusi/ 1-2 3abonsieaHusi/
diseases

OunarHocTuumpaHu ot nekap 3abonsisaHus/
Diagnosed diseases by a physician

>3 3abonsieaHusi /
diseases

B Yyumenu/ Teachers

OAHanumuyHu cneyuanucmu/ Professionals

I[Tpu moBede OT MOJOBHHATA OT U3CIIEBAHHUTE JINLA OT JBE-
Te Ipynu 3a00NsABaHMATA HE OKa3BaT BIMSHHE BBPXY pa-
6ortocnocodHocTTa. IIpn 18.7 % ot yuurenure u 22 % ot
AQHAIMTHYHUTE CICHHAIUCTH 3a00JIIBaHUATA NPEIN3BHK-
BaT OnjaKBaHus, npu 27.8 % ot yuurenute u 23.7 % ot aHa-
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In more than half of the studied subjects from both
groups the illnesses did not influence work ability. In
18.7 % of the teachers and 22 % of the other professionals
the illnesses caused some symptoms, in 27.8 % of
the teachers and 23.7 % of the other professionals the
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JUTUYHUTE CHENMAJIUCTU BOJAAT JI0 NMOHI)KaBaHE B TEMIIa
Ha paboTa, a npu 2.2 % ot yuurenure u 1.2 % oT aHaH-
TUYHUTE CIEUUAIUCTU U A0 HEOOXOAMMOCTTa Jia paboTIT
Ha HamaJieH paboTeH JeH nopaju 3aboisBanusra. [loutu
MoJIOBUHATA OT yuutenute (49 %) u 53 % ot aHanUTUUHUTE
CHELHAIUCTH HE Ca OTCHCTBAIM 110 00JIECT Ipe3 MOCIIe/IHa-
Ta KajleHJapHa roguHa. IIpeoGnamaBaT OTCHCTBHSATA IO
6onect 10 9 nuu (34.2 % ot yuutenurte u 26.7 % oT aHAITH-
TUYHUTE CIELUATUCTH), CIEABAHU OT OTCHCTBUSA oT 10-24
nuu (11.9 % ot yuutenure u 13.4 % ot aHaNUTUYHUTE CIIe-
nuanucTy). JeasT Ha nunaTta, OTChbCTBAIM MPOABIKUTEN-
HO, € MHOT'O HUCBK TIPHU JABETE IPYIIH.

Tabnuuya 1. YHecmoma Ha duaeHocmuuyupaHu 3aborisi-
8aHUsI Npu y4umersiu 8 cpasHeHue ¢ 2pyrna aHaaumu4yHuU
crneyuanucmu.

OCCUPATIONAL HEALTH

illnesses slowed down the pace of work, and 2.2 % of the
teachers and 1.2 % of other professionals were able to
work only part time because of the diseases.Nearly half of
the teachers (49%) and 52.3 % of the other professionals
had not been off work because of sick leave during the last
year. Sick absences of at most 9 days prevailed (34.2 % of
teachers and 26.7 % of other professionals), followed by
sick leave of 10-24 days (11.9 % of the teachers and 13.4
% of other professionals). The rate of long term sickness
absences was low in both groups.

Table 1. Rate of diagnosed diseases in teachers in
comparison to group of other professionals

3ABOJIABAHUA / DISEASES Yuurenun AHANIUTUYHU CNeLUanncTm F p
Teachers Professionals
(n=442) (n=512)
CbpaevHocbAoBU 3abonasaHua/ 145 (32.8%) 137 (26.7%) - NS
Cardiovascular diseases
XuneptoHua / Hypertension 122 (27.6%) 111 (21.7%) 4,519 .034
MyCKynHO-CKeNeTHU yepexkaaHusa/ 136 (30.7%) 171 (33.4%) - NS
Musculoskeletal disorders
3abonasaHua Ha guxaTtenHara cucrema / 125 (28.3%) 123 (24%) 4.500 .034
Respiratory diseases
MosTapAawwm ce nHGeKUUnN Ha auxatenHarta cucrema/ 77 (17.4%) 45 (8,8%) 15.987 .000
Repeated infections of respiratory tract
3abonasaHuA Ha XpaHOCMMUAaTeNHaTa cuctema/ 104 (23.5) 129 (25.2%) - NS
Digestive diseases
3abonABaHUA HA HEPBHA CUCTEMA U CEH3OPHUTE 97 (22%) 90 (17.6%) - NS
opranu/ Neurological and sensory diseases
Mpo6nemu/yBpesa Ha cayxa/ 31 (7.01%) 20 (3.9%) 4.930 .027
Problems or injury to hearing
EHA,O0KPUHHU U MmeTabonuTHu 3abonasanua/ 64 (14.5%) 67 (14%) - NS
Endocrine and metabolic diseases
[Ovabet/ Diabetes 14 (3.17%) 4 (0.8%) 7.337 .007
MNcuxununn 3abonasanma/Mental disorders 43 (9.75%) 20 (4.2%) 10.078 .002
J1eKo NcUxXMUYHO pascTpoincTeo uam npobaem / 40 (9.05%) 20 (3.9%) 10.746 .001
Slight mental problem or disorder

JlaHHuTE MOKa3BaT 3aMa3eHu MCUXUYHU PECYPCH MPH JIBE
TPeTH OT JIWIATa OT JBETE TPyNH, 0€3 3HAYMMHU Pa3TUKH
MCXKIY TAX. Bucok JAJ1 OT TUaTa OT ABETC I'PYIIU Ca OITH-
MHCTHYHHU B MPOTHO3aTa 3a 3ama3BaHe Ha paboToCmoco0-
HOCTTAa CH B PAMKHUTC Ha ABCTOAWIICH IIEPUOI OT BPEME,
HO ACJIBT HA OITUMUCTHUYHUTEC aHAJIUTUYHHU CIICIIHUATIUCTU
(91.9 %) e o-Bucok (¥%(1,910)=4.461, p=0.035) B cpaBHEHME
¢ To3u Ha yuutenute (86.4 %). Ot rpynara Ha yYUTEIH-
te 11.5 % He ca curypau u 2.1 % cuurar, 4e eaBa Ju IIe
MOrar Jia ce CIpaBsIT C HACTOsIIAaTa CH paboTa B PaMKHUTE
Ha IBECTOAUIICH NNEPHUOA, a OT aHAJIUTUYHUTE CIICHUAINCTH
chOTBETHO - 7.7 % 1 0.8 %.

The data showed storedmental resources in two thirds of
the subjects of both groups, with no significant differences
between the groups.A great deal of the studied subjects
from both groups were optimistic in their two-years
prognosis of their workability,but the rate of optimistic
subjects was higher(y?(1,910)=4.461, p=0.035) in the
group of other professionals (91.9 %)in comparison to
teachers (86.4 %). From the group of teachers 11.5 %
were not certain and 2.1 % felt unlikely to be able to do
the present job in two-year period, while for the other
professionals 7.7 % and 0.8 % respectively.
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OBCBHXOAHE

JlanuuTe nokassar 106pa paboTOCIIOCOOHOCT TP M3CIIE/IBA-
HuTe yuutenu. OcpesHEeHUTEe CTOWHOCTH Ha OLCHKAaTa ca
CBIIOCTABUMHU C JAHHUTE OT APYTH U3CICABAHMS HA yUUTEIH
(9). Ilpu u3cneaBaHUTE YUUTETU MpeobIaaaBa qeIbT Ha JIH-
nara c 1oopa paborocrnocodHocT (45.6 %), ciienBanu OT TE3H
cbe cpeana (29.8 %) m otnmunHa padortocnocodnoct (20.5
%). Jlenbr Ha nuuaTa ¢ HUCKA PabOTOCNOCOOHOCT € cpaB-
HUTEITHO ManbK (4.2 %), KOCTO MOKa3Ba, Ye M3CJICABAHUST
KOHTHHTEHT I1Ie € B ChCTOSTHUE J1a ce crpassi ¢ paboTara cu.
PaboTocnocoOHOCTTa Ha M3CIEABAHUTE YUUTEIH € JIEKO, HO
3HAQUMMO IIO-HHUCKA B CPaBHEHHE C HEy4YHUTENCKara rpymna
AQHAJIMTUYHY CIICIUAJINCTH. V3BECTHO e, 4e IpolecuTe Ha
3acrapsiBaHe OKa3BaT BIMSIHHE BBPXY padOTOCIOCOOHOCTTA
(1, 16, 20), HO cpeaHaTa BB3pacT Ha JBETE IPYIH € OIH3Ka U
Jlake Bb3pacTTa Ha HeyYHTeJICKaTa rpyna aHaJIuTHYHH CIIe-
LMAJIMCTH € MAJIKO I0-BUCOKA B CPaBHEHHE C Ta3W Ha y4H-
TEJIHTE.

JIpyT OCHOBEH IETEPMUHAHT Ha pab0OTOCIIOCOOHOCTTA € 3/1pa-
Beto. [loBeue OT 1Be TpeTH OT JABETe IpylH ChOOIIAaBaT 3a
JMAarHOCTULIMPAHU OT Jiekap 3a0omsBanus. Hali-gecTo cbp00-
IIaBaHU OT YUYHUTEINTE Ca ChPICUYHOCHIOBUTE 3a00IISIBaHUS,
CJIeIBAaHH OT MYCKYJIHO-CKEJICTHUTE YBPEKAaHUs, 3a00s1Ba-
HUSITa HAa AWXaTeJIHaTa CHCTEMa, XpaHOCMHUJIATeTHATa CHCTe-
Ma, HepBHATa CHCTEMA U CEH30PHUTE OpPraHH, U CHIOKPUHHATA
cucrema. [Ipn HeyunTenckara rpyna CequagTucTd Hal-4ecTH
ca MYCKYJTHO-CKEJICTHUTE yBPEKJAHUS, CHPACTHOCHIOBUTE
3a00JABaHus, 3a00IISIBAHNSTA HA XPAHOCMIIATETHATA CHCTe-
Ma, AMXaTeJIHaTa CHCTeMa, HEepBHATa CUCTEMa U CEH30PHUTE
OpraHu, eHJIOKpHHHATa cHcTeMa. HammTe JaHHM MOKas3BaT
3HaYMMO MO-BHCOKA YECTOTa Ha 3a00JIBAHMS C NICHXOCOMa-
TUYHA €THOJIOTHS TPH YUUTEINTE, KaTO apTeprUaHa XHUIep-
TOHUS, TUA0ET, JICKW TICHXUYHHU Pa3CcTPONCTBA U NMPOOIEMHU
KaTo JIeKa JIETIPECH ], HAITPEXKEHHE, TPEBOKHOCT M MHCOMHUS,
KOWTO MOTaT Jja ca CBBbP3aHM U chC cTpec mpu padota (10).
Hamre pesynratu ca B ChOTBETCTBHE C JaHHUTE 3a MO-BHU-
COKa 4eCTOTa Ha NMCUXUYHU pa3cTpoiicTBa npu yuutenu (11,
12, 21). 3a pasnuka Kovess-Masfety et al. (22) He ycraHo-
BSIBAT TI0-BHUCOKA YECTOTA HA MCUXMYHH PA3CTPOWUCTBA TPH
YUHTENN, HO YCTAHOBSIBAT MTO-BHCOK PUCK 32 (PU3HUYHU 311paB-
HHU TIpOOJIEMH, OT KOWTO Mpe3 HENHs JKUBOT IpeodianaBa
puHOGDApUHTUTA/TAPUHTHTA ITPH 1BaTa noja. Hammre nannu
TOKa3BaT MO-BHCOKA YECTOTa HAa MOBTAPAIIN CE MH(EKIIUH
Ha PECIIUPATOPTHUS TPAKT MPH YUNUTEINTE, KOETO MOXKE 1A €
CBBP3aHO C KAUECTBOTO HA Bb3JyXa B MOMEIICHNATA U KOH-
TakTa ¢ 6onHM Aena. EMuH OT mpomyckuTe Ha MpoydBaHe-
TO €, ue He 00bpPHA BHUMBAHHE Ha MPOOJIEMHTE C Ti1aca Ipu
YYUTENHTE, YCTAHOBCHH B IMO-paHHU mpoyuBanus (14, 15).
Hammre nanHm nmokasBaT eivH IpyT MpoOieM, a UMEHHO, 4e
MpOOJIEMHTE WM YBPEKJAHUTA Ha CITyXa ca M0-4eCTH MPH
YUUTEIUTE B CPAaBHEHHWE C Ipymara APYTH CHEIHATHCTH.
Bbnpekn ue yectoTara Ha MyCKYJIHOCKEIETHH YBPEKJAHUS
€ JIeKO MO-BHCOKAa B HE-yUHTEJCKaTa rpyna CICHHaINCTH,
32.8 % oT mpocneaeHaTa rpyna y4uTelau Noco4Bar JUarHoc-
THLHPAHO OT JIEKAP MYCKYITHO-CKEJIETHO yBPEXAaHE U TOBA
€ B ChOTBETCTBHE C IuTepaTypen 0030p (13) ot mocnennuTe
TO/IMHH, TIOKa3Balll BUCOKA YECTOTA HAa MYCKYJTHO-CKEJICTHH
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DISCUSSION

Good work ability prevailed among the studied teachers,
and the mean value was comparable with data from
other studies (9).The rate of good workability prevailed
(45.6 %), followed by moderate (29.8 %) and excellent
(20.5 %) workability. The deal of teachers with low
workability was low (4.2 %), indicating that the studied
group of teachers will be able to continue to perform
the job tasks. However the workability of the studied
teachers is slightly, but significantly lower in comparison
to the studied group of other professionals. The ageing is
known to influence the workability (1, 16, 20) but mean
age of the two groups is quite close, and even slightly
higher in the group of other professionals.

Another main determinant of workability is health.
More than two-thirds of both the teachers and the
group of other professionals reported for diagnosed by
physician diseases. The most frequently reported by
the teachers were cardiovascular diseases, followed
by musculoskeletal disorders, respiratory diseases,
digestive disorders,neurological and sensory diseases,
endocrine diseases, while by non-teaching professionals
musculoskeletal disorders, cardiovascular diseases
digestive disorders, respiratory diseases, neurological
and sensory diseases, endocrine diseases.Our data
also showsignificantly higher rates of diseases
with psychosomatic origin in teachers,as arterial
hypertension, slight mental disorders and problems
as slight depression, tension, anxiety, insomnia and
diabetes, that could be related to stress at work (10).
Recently higher rates of mental disorders in teachers
were found (11, 12, 21). For difference Kovess-Masfety
et al. (22)failed to find higher risk for mental disorders
in teachers, but reported higher risk of some physical
health conditions, like higher lifetime prevalence of
rhinopharyngitis/laryngitis in both genders.Our data
showhigher rates of repeated infections of respiratory
tract of teachers, too, and could be due to indoor air
quality and contact with ill children.One of the gaps
of our study is that did not face the voice problems
of teachers, shown in earlier studies (14, 15),but our
data indicateother condition.It shows that problems or
injuries to hear were more common among the teachers
in comparison to other professionals. Besides the rate
of musculoskeletal disorders was slightly higher in non-
teaching professionals, 32.8 % of the studied group of
teachers pointed diagnosed musculoskeletal disorder, and
it is in accordance with earlier review (13) showinghigh
rates of musculoskeletal disorders in teachers.

Inmore than half of the studied subjects from both groups
the health status did not influence work ability, but in
the rest the illnesses caused some symptoms or slowed
down the pace of work. Nearly half of the teachers (49%)
and 52.3 % of other professionals have not been off work
because of sick leave during the last year, and in both
groups sick absences of at most 9 days prevailed, while
the rate of long term sickness absences was low.
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yBpEXJaHUsI IPU yUUTENH.

[Tpn noBeye OT MOJIOBMUHATA OT NMPOCIIECACHUTE JINLA OT IBETE
I'PyIH 3PaBHOTO CHCTOSTHHE HE OKa3Ba BIUSHUE BBPXY pa-
60TOCIIOCOOHOCTTA, TOKATO IIPU OCTAHAIHUTE BIOLMICHOTO UM
3JpaBHO CHCTOSTHUE BOJM JO0 OIUIAKBAHUS M HaMaJlsiBaHE Ha
Temna Ha pabora. /laHHHTE 3a CPABHUTEIIHO BUCOKATa 3200-
JSI€MOCT Ha JIBETE TPYIIH HE €A B CHOTBETCTBHE C MAJIKOTO
OTCBHCTBUS 0 OOecT mpe3 rnocieaHara roguHa. [louru no-
noBuHara ot yuurenute (49 %) u 52.3% ot HeyuuTeackara
rpyna CrelHaluCTH He ca OTChCTBaIM no Ooiect. M mpu
JIBETE TPYIH NpeodiIaaBaT OTCHCTBHUATA 10 9 AHH, TOKATO
4ecToTaTa Ha MPOABIDKUTEIHO O0JIeJyBaHe € HUCKA.

W B nBete rpymnu mpeodiaagaBaT OTTOBOPUTE 3a OTJIMYHA W
J00pa paboTOCTIOCOOHOCT B CpaBHEHHE C Haii-100parta, Kak-
TO W CIPSIMO M3NCKBaHMATA Ha paboTara. Pesynrature mo-
Kas3BaT CHIIO 3ala3eHu IICUXUYHU PECYPCH IIPU IBE TPETHU
OT JIMnarTra OT ABETE I'pyIiu. ITo-ronemusr OsJ1 OT JIkuLartra OoT
JABETC I'PYIHU Ca OITUMUCTUYHU B ABCTOAUIIHATA IIPOTHO3a
Ha pabotocrnocobHoctTa cu. Ilpu cpaBHsBane P mo cka-
JIU MEXAY ABCTC Ipylid, 3HAYMMH pPa3JIMKU Ca YCTAHOBCHH
B cKajaTa 3a coOCTBEHa MPOTHO3a 3a pabOTOCIIOCOOHOCTTA
B paMKHTC HAa ABYIOJHUIICH ICPUOJ MW B PAMKHUTC HAa TCH-
JIEHIIMS 3a CKajata Ha paboTOCIOCOOHOCTTa B CpaBHEHHE
¢ Hai-mo0paTa, ¥ B JBaTa CiAydYasi C IMO-HHCKA OICHKA IIPH
YYUTEIUTE.

B 3akiroueHue, HaMIKTE JaHHU IIOKA3BaT BUCOKA paboTOCIO-
COOHOCT IpH JIBETE TPYIIH, HO paOOTOCIIOCOOHOCTTA HA YYU-
TEJIUTE € MaJIKO MO-HHCKAa B CPaBHEHHUE C HE-y4MTEeJICKaTa
rpyna crenuanucTy. [loBede oT ABe TPETH OT U3CIIEIBAHUTE
Ipyly ChOOIABAT 3a JUATHOCTULMPAHU OT JieKap 3a0oJsi-
BaHUs, Hal-4eCTO CBHPACYHOCHIOBH, MYCKYJIHO-CKEJICTHHU
yBpeX1aHusi, 3a00JsBaHusl HA AMXaTeIHAaTa CUCTEMa, Xpa-
HOCMUJIaTEJIHATa CUCTEMA, HEPBHATA CHCTEMAa M CEH30PHUTE
OpraHu, eHJ0KpUHHATA CHCTEMa, HO C Pa3JINYHO MOPEexK1a-
HE B 3aBUCHMOCT OT yecToTa. IIpy yunurenure e ycraHoBe-
Ha ¥ 110-BHCOKA YECTOTa Ha apTepHaliHa XUIIEPTOHHMSI, JICKU
NICUXWYHH PAa3CTPOUCTBA, 1HA0ET, TOBTAPSIIU c€ HHPEKIUU
Ha pECIUPATOPHUS TPAKT U MPOOJIEMHU WITH YBPEKAAHUS HA
ciyxa. [lo-Bucokara gectora Ha 3a00JIIBaHHSI C IICUXOCO-
MaTH4YHa €THOJIOTMSI HACOYBAT BHHUMAHUETO HU KBbM HJICH-
THOUIMPAHE W KOHTPOJI HAa MCHXOCOUHUAIHHUTE (akTOpH,
BOJICIIY JIO CTPEC U pa3BUTHE Ha ObpHAYT cuHpoma. Heol-
XOJMMO € 0100psIBaHe YCIOBUSITA HA TPYl U IPEATIPUEMaHe
Ha aJIeKBaTHU IPEBAaHTUBHU MEPKH 3a NOp00psiBaHe 37pa-
BETO U pabOTOCIIOCOOHOCTTA HA YUUTEIIUTE.
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BE3OMACHOCT HA XPAHUTE

NMbPBU NMPOYYBAHUA HA
BBJITAPCKUA MNMA3AP 3A
BUC®EHOI A B BEBELLKU
LUALLETA 3A XPAHEHE

Tepn BpabueBa, Tansa bapakosa

Hayuonanen yenmuvp no obuecmeeno 30page u aHaiusu

PE3IOME

bucgenon A (BPA) e opeanuuno cveouHnenue, u3noi36aHO
2/1aBHO KAMO MOHOMED 3d NPOU3600CME0 HA NOAUKAPOO-
HAMHU RAACMMACU, eNOKCUOHU CMONU U KAMO HENOIUMEPHA
dobaska kvm Opyeu naacmmacu. Ilopadu wupoxomo npu-
nogicenue na BPA ¢ nanpasama na paznuunu npodykmu 3a
nompebumenume, Kamo noauKapooHamuu bebewKu wuuie-
ma, cv008e U KOHMeUHepu 3a Xpanu, NOKpumue Ha Gbmpe-
Hama no8wbPXHOCM HA KOHCEPBHU KYMUU ¢ eNOKCUOHA CMO-
24, CIMOMAmMOoN02UYHY YRIGMHUMENU, 00ONPOBOOHU MPbOU
u Op., CHWeECmsy8a WUPOKO PA3ZNPOCMPAHEHA eKCHO3ULUSL
koM BPA. Yemanoseno e, we BPA uma cia6 agpunumem xom
cevp3samne ¢ ecmpoeennume peyenmopu. OmHOCHO pe3yi-
mamume Om OYeHKUme Ha 30pasHume epexmu npu xopa-
ma, uma oowj KOHCeHCYC 3a OaGHHUMeE 3d OCMPU U JIOKATHU
epexmu u 3a eenomoxcuunocm Ha BPA, no ece owe nama
cvenacue OMHOCHO PenpoOyKmMUSHAmMda MOKCUYHOCH U MOK-
cuyHOCmMma Npu paseusaAuUmMe ce OpeaHusMu /CneyudaiHo
Mo3vuHOmMO paseumue/ u kanyepozennocmma. Covujo maxa,
uma oebam u 6vpxy mokcuxkokuremuxama na BPA, xoamo
ouge He e HanBIHO U3SICHeHd. B3umatixu noo snumanue ecuy-
KU HAYYHU OAHHU 3d 8b3MOICHU TMOKCUKOIOSUYUHU OetiCNEUs]
Ha BPA npu nucku oosu, Esponeiickama xomucus 3adpanu
He2080Mmo U3N0A36aHe 68 NPOU3BOOCMEOMO HA OebewKl no-
JMUKAPOOHAMHU WUUEMA 3d XPAHEHe.

B Hayuonannus yenmuvp no obwecmseno 30page u amaiu-
3U e U3EBPULEHO NPOYUBaAHe HA OBbI2APCKUA NA3AP OMHOCHO
HAauyuemo Ha NoauKapoonamuu Oebewky wuuema u 6v3-
modrcHa muepayus Ha BPA 3a 2011 u 2013 2. Buedpen e me-
moo 3a onpedensine Ha BPA npu uznonseane mexmukama ua
suUcoKkoehexkmusna meyna xpomamozpaus u ayopecyen-
mua demexyus. Ilpu naxou sudose acopmumenmu ce ycma-
Hogu muepayus na BPA, koemo noouepmasa 3nauumocmma
Ha npoobiema u Haiaza He2080mMo NO-NPOOBANCUMENHO NPO-
yusane.

KuarouoBu nymu: bucdenon A, TOKCHKOIIOTHsI, OLICH-
Ka Ha prcKa, OeOCeIIKY INIIeTa 3a XpaHeHe, JaHHU 3a
OBaTapcKus nazap
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FIRST STUDIES ON THE
BULGARIAN MARKET FOR
BISPHENOL A IN INFANT
FEEDING BOTTLES

Terry Vrabcheva, Tanya Barakova

National Center of Public Health and Analyses

ABSTRACT

Bisphenol A (BPA) is an organic compound used
primarily as a monomer in production of polycarbonate
plastics, epoxy resins and as a non-polymer additive to
other plastics. Because of the extensive use of BPA in the
manufacture of consumer products, such as polycarbonate
baby bottles, epoxy-resin can liners, food containers and
utensils, dental sealants, protective coatings, flame-
retardants, and water supply pipes, there is a widespread
human exposure to BPA. BPA has been shown to have weak
binding affinity to oestrogen receptors. Concerning the
results from human health effect assessments, while there
is general consensus concerning data on acute and local
effects and genotoxicity of BPA, there is not yet agreement
as regards reproductive and developmental toxicity
(specifically neurodevelopment) and carcinogenicity.
There is also some debate on the toxicokinetics of BPA
which is still not fully resolved. Taking into account that
the present scientific data have suggested BPA-related
effects of possible toxicological relevance, in particular
neurodevelopmental, endocrine and reproductive effects,
the European Commission banned the use of BPA for the
manufacture of polycarbonate infant feeding bottles.

At the National Center for Public Health and Analyses
it was carried out a study to evaluate the infant feeding
bottle market in Bulgaria for 2011 and 2013. Using HPLC
with fluorescence detection of BPA some samples of
imported infant feeding bottles were analysed.

It was found a migration of BPA in some analysed
samples in both years, that emphasizes the importance of
the problem and the need of further research.

Key words: Bisphenol A, toxicology,
risk assessment, infant feeding bottles, data for
Bulgarian market
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BbBEOEHUE

bucpenon A /BPA/ ¢ XuMHUYECKO BEIECTBO, M3IOJI3BAHO
OCHOBHO KaTO MOHOMEp IpH MPOHM3BOACTBOTO HA IOJIHU-
KapOOHATHH IJIACTMACH, CIMIOKCUIHH CMOJIH, KAKTO U KaTo
HermoiuMepHa J00aBka KbM JAPYrd miaactMmacu. Hamwupa
MPUIIOKEHUE B HAIIPAaBaTa HA MHOTO MPOAYKTH 33 OUTa U 32
MEIMIMHCKH [EJU U OTTYK CJIe/Ba, Y€ eKCIO3UIMsATA Ha Ha-
CEJICHHETO KbM HEro € MHOTO BHUCOKA.

Hsxonko mpoyuBaHus, C IIe] OLEHKa Ha pucka oT BPA, ca
HAIpaBEHU Mpe3 MOCIeNHUTE 15 TOAUHYU OT pa3IU4HU pery-
natopuu opranu B EBpona, CAILL, fInonus u Kanana. Te3u
OLICHKH Ha PUCKa ca 0a3upaHu OCHOBHO Ha M3CJICIBAHMUS, U3-
BBPILICHU B ChOTBETCTBHUE C PETyJIATOPHUTE HACOKHU M JoOpaTa
nmabopatopna npakTtuka (GLP), m3mon3Baiiku opalHAS BT Ha
BBBEXK/IAaHE, TOJIEMHU TPYIIH OT €KCIIEPUMEHTAIIHU )KUBOTHH 1
HSAKOJIKO pa3iIHYHH J03H OT BemecTBoTo. OT Apyra cTpaHa,
TOJIsIM OpOo¥ HAy9YHHM M3CIICIBAHNS OMUCBAT e(heKTH IMPH HHUBA
IO/l T€3H, CHOOIIAaBaHU B MOBEYETO OLIEHKH HA PHCKa KaTo
6e3omacHu. HagexaHOCTTa Ha Te3HW M3CIIEABAHUS 32 LIENHUTE
Ha OLICHKAaTa Ha pHCKa C€ MOCTaBi OT MHOTI'O KPUTHIM IO
BBIIPOC MOPAIU HIKOW METOIOJIOTNYHN HEIOCTAThIH /MaIIbK
Opoii Ha M3MOJI3BaHHUTE KUBOTHH, MpUJIaraHe Ha eIUHHYHH
JI031, HEOpaJieH ITbT Ha BbBEKJaHe Ha BPA/ u ToBa moponu
MHOT'0 CepHO3eH J1ebaT 0THOCHO Oe3omacHocTTa Ha BPA. [la-
Husl, owle npe3 MapT 2010 1., cieaBaliky NpUHLMIA HA IPEa-
Ma3HOTO JEHCTBHE, 3a0paHy M3MOI3BaHETO HAa BCcHUKH BPA-
CBABPIKAIMU CHIOBE 3a XpaHa, NPEJHA3HAYECHU 3a Jela I0J
3-romumraa Be3pact. ToBa pemrenue Ha J[aHUS € TTOCIEABAHO
ot nonoOuu B Kanana, CAILL u @panrus.

Haii-ronssMoTo mpeau3BUKATEICTBO B OLEHKAaTa Ha pPUCKa
ot BPA e cBBp3aHO ¢ HeroBara TOKCHUHOCT, OCHOBHO PEIl-
POOYKTHBHA U HEBPO-EBOITIOIMOHHA, KAKTO ¥ KaHIIEPOreH-
HocTTa. JIoka3aHo e, ue BPA mma makap u cimaba ciocoOHOCT
Jla ce CBBbP3BA C €CTPOT€HHUTE PEUENTOPH, TIOPATH KOETO Ce
cuyuTa, 4e € ,,eHJOKPUHEH HapyIIuTesl’, ¢ MEXaHW3bM Ha
JIEHCTBHE KaTO KCeHoecTporeH. HAKoM enuIeMHOIOrHIHH
M3CJIEJIBAHUS CBBP3BAT eKCIo3ulnATa KbM BPA ¢ BE3MOXKHU
3paBHU IpoOseMu, KaTo 1uabeT, HabJIHSIBAaHE, TPOMEHU
B UEPHOAPOOHHUTE €H3UMH M ChPJCYHOCHI0BU 3200 IIBAHUSI.
B Te3u ciyuan, obaue, HHTEpIIpeTalUTa HA PE3YITATUTE €
TpyAHa, mopaau (akTa, 4e He ca B3ETH MO0/l BHUMaHUE HIKOU
chIbTCTBAIIM (pakTopu. Bemuko ToBa mpasu BPA cepuosen
00€KT Ha AMCKYCHUHU KaKTO B HAyYHAaTa OOLTHOCT, TaKa U CPEe
MEHHJDKBPHUTE IO PUCKA, KOUTO TPsIOBA Ja B3eMaT PEIICHMUS
OTHOCHO HETOBOTO M3MOI3BAHE 3 PA3JINYHU LIEIIN.

XUMUYECKA CTPYKTYPA U METOOU 3A
AHAJN3

bucdenon A xato xumudecko BemectBo € 4,4-Dihydroxy-
2,2- diphenylpropane /®wur.1/ u e mox popmara Ha 671 TBBP-
JIM KPUCTAJIN WJIH JTFOCITH, ¢ TouKa Ha Toriere 150-158°C. Toii
duryopeciupa u ToBa CBOMCTBO Ce€ M3II0JI3BA B aHAJIUTHYHA-
Ta XUMHUS 32 ONpeeNTHETO My. AepoOHaTa duonerpaganus
€ OCHOBHHSAT MPOIIEC Ha pa3rpakiane Ha oucdeHon A B ped-
HUTE BOJAM U IOYBATa, C MOJYXKHMBOT HA pa3mnaja okoiso 4.5
nuu (Cousins et al., 2002).

30 HEN L} | EEn

FOOD SAFETY

INTRODUCTION

Bisphenol A (BPA) is a chemical used mainly as
monomer for the manufacture of polycarbonate plastics,
epoxy resins as well as non-polymeric additive to other
plastics. It is used in the manufacture of many household
products and medical purposes, and hence, the exposure
of the population to it is very high.

Several studies to assess the risk of BPA were made in the
last 15 years by various regulatory authorities in Europe,
the USA, Japan and Canada. These risk assessments
are based on researches carried out in accordance with
regulatory guidelines and good laboratory practice
(GLP), using the oral route of administration, large
groups of experimental animals, and several doses of
the substance. On the other hand, a number of studies
describe the effects of levels below those reported in
most of the risk assessment as safe. The reliability of
these studies for the purpose of risk assessment is made
by many critics questioned due to some methodological
flaws (small number of animals used, single-dose,
non-oral route of administration of BPA) and this has
led to a serious debate on the safety of BPA. Denmark,
in March 2010, following the principle of preventive
action, prohibited the use of all BPA - containing food
containers intended for children under 3 years of age.
This decision of Denmark was followed by similar ones
in Canada, the USA, and France.

The biggest challenge in risk assessment of BPA is linked
to its toxicity, the reproductive and neuro- evolutionary,
and carcinogenicity. It has been shown that there is BPA
although weak ability to bind to estrogen receptors and
therefore are deemed to be “endocrine INTRUDER?,
with mechanism of action as xenoestrogens . Some
epidemiological studies have linked exposure to BPA
by possible health problems such as diabetes, obesity,
changes in liver enzyme levels and cardiovascular
disease. In these cases, however, the interpretation of
results is difficult because some concomitant factors are
not taken into account. All this makes BPA a serious
topic of discussion in both the scientific community and
among risk managers who must make decisions about its
use for different purposes.

CHEMICAL STRUCTURE AND
ANALYTICAL METHODS

Bisphenol A is a chemical substance such as 4,4-
Dihydroxy-2, 2 - diphenylpropane / Fig.1 / and it is in the
form of white solid crystals or flakes with a melting point
of 150-158° C. It fluoresces and this property is used
in analytical chemistry for its determination. Aerobic
biodegradation is the main process of degradation of
BPA in river water and soil with a half-life of decay
about 4.5 days (Cousins et al., 2002).
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QPue.1. Xumuyecka ¢hopmyna Ha bucgheHon A.

FOOD SAFETY

Figure 1. Chemical formula of bisphenol A.

HO

CHj
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YyBCTBUTENHU U HaJAEKIHU AHAIUTHUYHU METOIH CBIIECT-
ByBar 3a orpeJelsHe Ha OucdeHosn A B XpaHUTEIHU U OHO-
JIOrMYHU NpoOu. EKCTpakius ¢ pa3TBOPUTEIN U TPEYUCTBAHE
¢ TBBpAOQa3zHa EKCTPAKIMS ca HAH-IIMPOKO M3IIOJI3BAHUTE
1 e()eKTHBHU METOJM 32 U3BJIMYaHE Ha OuceHon A ot mart-
punara. 3a KOJIUYECTBEHOTO ONpeJeNIsiHe Hall-HaAeK JHU ca
MS- unn MS/MS-6a3upanuTe H30TOITHA METOI1, KOUTO BH-
Haru TpsiOBa Ja ce U3MOI3BAT 3a MOTBBPIK/aBaHe Ha pe3yl-
TaTu, NOJy4eHHU oT He- MS-06a3upanu metoau. ELISA meto-
JIUTE MOTrarT Jla ce MpuJiaraT Npu CKPUHUHTOBU IIPOYUBAHMUS,
HO HE U 32 KOJIMYECTBEHH ONpPECIIHUS.

M3NON3BAHE HA BUC®EHOIT A U
BBb3MOXHU NBTULLA HA EKCNO3ULNA

W3uuncneno e, 4e moBede oT | MUIMOH TOHA Ouc(eHor A ce
u3nonsBar Ha rogumHa 6a3a B EC (ECB, 2008). IIpu6mu-
sutenHo 90% ot OucdeHon A ce M3MONI3Ba KaTO MOHOMEP
B IIPOM3BOACTBOTO HA MOJNIMKapOoHaTHU miacTMacH (70%) u
enokcuaHau cmonn (20%), a ocrananute 10% ce mamon3par
B IIPOM3BOACTBOTO HA APYTHU MOJIMMEPH MM KaTo J00aBKa
B IIPOM3BOJCTBOTO HA T'YMH, T€pPMaJlHAa XapTHs, CIIHPadyHU
teyHocTH. [lonnkapOoHaTHTE, IPOU3BEICHH OT OHMC(HEHOI
A, OOMKHOBEHO MMaT A00pa ONTHYHA YHCTOTA, YCTOHYNBU
ca Ha yJap ¥ ca eJJaCTHYHHU IpU CTaifHa, I0-BHCOKA U TIO-
HHUCKa TeMIiepaTypa. ToBa I'l TpaBM MJICAJIHN B HAIpaBara
Ha pa3JInYHU MPOAYKTH 3a yrorpeda: 6e0emKky numeTa 3a
XpaHEeHe, Ch/I0BE 38 MUKPOBBIHOBH IIEYKH, CHJIOBE 32 ChXpa-
HsIBaHE Ha XpaHW, OyTHJIKM 32 MHHEpajHa U OOMKHOBEHA
Boja. EMokcuIHUTE CMONM ce MpHiaraT KaTo IpPEeAra3sHo
MOKPHUTHE 32 CHJIOBE, U3IIOJI3BAHN ITPH KOHCEPBUPAHU XPaHU
W HAIUTKH, KAKTO M KaTo IOKPHBAI CJIOH Ha METaJHUTE
KaIrauk¥ 3a CTHKJICHH OypKaHU M OyTHIIKH, BKIIOUHTEIHO
ChJIOBE, M3IIOJI3BAHU 33 XpaHa Ha KbpMadeTa.

Oxono 3% oT 00moOTO MPOM3BOACTBO Ha MOTMKAapOOHATH
OTHBA 3a HalTpaBaTa HAa MEIUITUHCKH NHCTPYMEHTH, HAKOU OT
KOHWTO BJIM3aT B IUPCKTCH UJIN MHIUPECKTCH KOHTAKT C IMalu-
E€HTHUTE /amapaTu 3a TpaHcysus, GuiITpu, Oali-mac, MOMIIH,
XUpPYpPrUYHA HHCTPYMEHTH, 000pYABaHE 3a TUaIH3a, TPeT-
BaHC HAa KPBB, YILIBTHUTEIN W IIOKPUTHA 3a 3501 B CTOMATO-
JIOTUATA | IP./ ¥ BB3MOYKHOCT 3a TpaHcdep Ha OucheHon A ot
HOHHKap6OHaTa B OMOJIOTMYHHUTE YOBEIIKHU MaTpuIu.

Hayunara o01HOCT cMsTa, Ye eKCIO3UIIUsATa HAa KOHCYMaTo-
pute KbM OHc(heHoI A cTaBa IJIaBHO Upe3 XpaHara, BIu3alla
B KOHTaKT ¢ OuceHon A cpabpxany Marepuainu. Haii-su-
COKMSIT U34MCIICH JTHEBEH IpHeM Ha Oucdenon A B oOmiara
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Sensitive and reliable analytical methods exist for the
determination of BPA in food and biological samples.
Solvent extraction and purification with solid-phase
extraction is the most widely used and effective means
for extraction of BPA from the matrix. For quantification
are the most reliable or MS- or MS/MS-based isotopic
methods, which should always be used to confirm the
results obtained from non-MS-based methods. The
ELISA methods can be applied in screening studies and
not for quantitation.

USE OF BISPHENOL A AND POSSIBLE
EXPOSURE ROUTES

It is estimated that more than 1 million tons of BPA are
used annually in the EU (ECB, 2008). Approximately
90% of the BPA is used as a monomer in the production
of polycarbonate (70%) and epoxy resin (20%) and the
remaining 10% is used in the manufacture of other
polymers, or as an additive in the manufacture of tires,
thermal paper, and brake liquids. Polycarbonates made
of BPA, generally, have good optical clarity, impact
resistant and elastic at room temperature, higher and
lower temperatures. This makes them ideal in making
various products for: baby feeding bottles, containers
for microwave ovens, containers for storage of food,
and bottles of mineral and plain water. Epoxy resins are
applied as a protective coating for vessels used in canned
foods and beverages, as well as a coating layer of metal
lids for glass jars and bottles, including utensils used to
feed infants.

About 3% of the total production of polycarbonates goes
for making medical instruments, some of which come
into direct or indirect contact with patients (transfusion
apparatus, filters, bypass pumps, surgical instruments,
equipment for dialysis, blood transfusion, sealants and
coatings for teeth in dentistry, etc.), and the possibility of
transfer of BPA from polycarbonate to human biological
matrices.

Thescientific community believes that consumer exposure
to BPA occurs mainly through food that is exposed to
BPA containing materials. The highest estimated daily
intake of BPA in the general population relative to body
weight was observed in infants and young children due
to the use of polycarbonate baby feeding bottles and baby
cups coated with epoxy resins.
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MO yJIalKsl, ChOTHECEH KbM TEJIECHOTO TErJIo, ce HabJto/1a-
Ba MpH KbpMaueTara ¥ MaJKUTE JAela, Nopaad H3I0J3Ba-
HETO Ha MoJuKapOoHATHH OeOelIKM IIUIIeTa 32 XpaHeHe U
OeOelky KaH4YeTa, IOKPUTH C EIIOKCHTHU CMOJIH.

Jo 2011 1. 6e pa3pemeHO MPOU3BOICTBOTO Ha OeOCmIKH
MIMIIEeTa 32 XpaHeHe OT MOJUKapOOHATHH IacTMacH. BuB
BpPB3Ka C HOBH JJAHHM 33 €BEHTYaJHa TOKCHYHOCT Ha BPA
EBponeiickata komucus, ¢ upexktusa Ne 8 ot 28 snyapu
2011 r., mocTaHOBU MPOU3BOJCTBOTO U IYCKAHETO HA Ma3apa
Ha MOJMKapOOHATHYU MIMIIETA 32 XpaHEHe Ha KbpMadeTa Ja
ObJaT BpeMEHHO 3a0paHEeH! /10 MOTy4YaBaHETO Ha JIOMbJIHHU-
TEJTHH HAaYYHU JaHHH, KOUTO I N3SCHST TOKCHKOJIOTHYHATA
3HaYMMOCT Ha Hsikou HaOmronaBanu epextn Ha BPA. Hskoo-
KO Mecena no-KbCHO EBpomeiickara komucus ¢ Permament
3a maneiaHeHne (EC) Ne 321/2011 ot 1 ampwr 2011 ronuHa,
korTo BHacs m3meHeHue B Permament (EC) Ne 10/2011, 3a-
OpaHM M3MOJI3BAHETO HA MOJUKAPOOHATHHU CMOJIH IIPH IPO-
HM3BOJICTBOTO Ha OeOemKky mumera, cauTato ot 1 maii 2011
I., KAKTO M Pa3MpOCTPAHEHNUETO U BHOCA Ha ITOJIMKapOOHATHH
IIMIIETa 32 XpaHeHe Ha KbpMadeTa B ThPrOBCKAaTa Mpeska Ha
teputopusita Ha EC, cuutano ot 1 tonu 2011 r.

OTAENAHE HA BUC®EHOI A OT
NOJINMKAPBOHATUTE

bucdenon A moxe nma ce ocBobomm OT mojMkapOoHaTa B
TEYHH XPAHH Ype3 JIBa pa3InyHU Mpoleca:

e Jludysus Ha ocTaTbueH OUCHEHOT A, TPUCHCTBAIL B 10-
nuKapOoHaTa cies IPOU3BOACTBCHUS IPOLIEC;

*  Xuzaponusa Ha HOJIMMEPA, KaTaJu3upaHa OT XUAPOKCUII-
Hu Horn (OH-) mpm KOHTaKT ¢ XpaHa, ChIbpiKaIla BoJIa
u cumynanTu (Ehlert et al., 2008; Mercea, 2009).

33. CYXHUTEC XpaHHU € Bb3MOXCH €IMHCTBCHO IMPOUCCHT HA TU-
¢bys3us. Otnensineto Ha OucheHon A OT MOTUKAPOOHATHHU
CBJIOBE B XpaHaTa 3aBUCH OT BPEMETO Ha KOHTAKT, TEMIIECpa-
Typara 4 BUJa Ha XpaHaTa. XpaHUTEIHHU CUMYJIAHTH 4ECTO
Ce W3I0J3BAT B NMPOYYBAHHUATA, 32 J1a IPEIACTABAT Pa3ind-
HuTe BUAOBe XxpaHu. Hampumep 50% pa3TBop Ha eTaHOI
BBB BOJIa € XPAaHUTEJICH CUMYIAHT 3a MIIKO, a 3% BomeH
pa3TBOP Ha OLCTHA KHCEIMHA € CHMYJIAHT 3a IJIOJ0B COK.
Jloka3zaTencTBa 3a ocBOOOK1aBaHEe HA OUCEHOT A UIABAT OT
roJsM Opoil M3CIeABAaHUS, U3BBPIICHU MIPH M3MOI3BAaHE HA
XpaHUTCIIHU CMMYJIaHTH U TE€Yalla BOJAa. Pe3yHTaTI/ITe MO-
raT 1a 0p1aT 0000IIEeH! B CICTHUTE U3BOIH:

e OCHOBHUTE MapaMeTpH, BIHUSCHIM HA OTACISHETO Ha
Oucdenon A, ca BpeMeTO Ha KOHTAKT, TeMIIEpaTypaTa 1
pH Ha XpaHUTETHUS CHMYJIAHT, BCHYKUTE C TIOJIOKHUTEI-
Ha KOpeJalus;

» Ilpu Bapene Ha Boja B MoJMKapOOHaTHA OyTHIJIKA KOH-
LEeHTpalusaTa Ha OucheHosn A MoXe /1a ce MoKadH 1mopa-
J1 TTokayBaHe Ha pH;

¢ MueHeTo Ha nonuKapOOHaTHA Oy THIIKA C YeTKa HE Mpe/l-
roJiara 3aCHJICHO OT/elsiHe Ha OrcdeHon A;

e OcTaTpbyHU aJIKaJIHH ACTCPIreHTHU, KOUTO OCTaBaT IIO
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By 2011, it was authorized to manufacture baby feeding
bottles of polycarbonate plastics. In connection with
the new data on possible toxicity of BPA the European
Commission Directive Ne 8 of January 28, 2011, gives
the production and marketing of polycarbonate feeding
bottles of infants be temporarily banned until further
scientific data that will clarify the toxicological relevance
of some observed effects of BPA. Several months later,
the European Commission Implementing Regulation
(EU) Ne 321/2011 of April 1, 2011, which amends the
Regulation (EC) Ne 10/2011, prohibited the use of
polycarbonate resins in the manufacture of baby bottles
from May 1, 2011, and the distribution and importation
of polycarbonate feeding bottles of infants commercially
available in the EU as of June 1, 2011.

SEPARATION OF BISPHENOL A FROM
POLYCARBONATES

BPA can be released from the polycarbonate in liquid
foods through two different processes:

» Diffusion of residual bisphenol-A present in the
polycarbonate after the manufacturing process;

* Hydrolysis of the polymer catalyzed by hydroxyl
ions (OH-) in contact with food containing water and
simulants (Ehlert et al., 2008 ; Mercea, 2009).

For dry foods it is only possible process of diffusion.
Removal of BPA from polycarbonate containers in the
food depends on the contact time, temperature and
type of food. Food simulants are often used in studies
to represent different types of food, such as a 50%
solution of ethanol in water food simulant for milk and
3% aqueous acetic acid simulant is fruit juice. Evidence
for the release of BPA came from a number of studies
carried out using food simulants and running water. The
results can be summarized in the following conclusions:

* The basic parameters affecting the separation of BPA
are the contact time, temperature and pH of the food
simulant, all with positive correlation;

* When boiling water in polycarbonate bottle
concentration of BPA may increase due to a rise in
pH;

»  Washing polycarbonate bottle with a brush does not
involve enhanced release of BPA;

» Alkaline detergent residues remaining on the surface
of baby bottles, after washing, can increase the
secretion of BPA;

» Some processes for the preparation of the food can
give rise to a pH above the normal pH of the food.
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MOBBPXHOCTTA Ha Oebemnikara OyTHIIKa ciie]] U3MHUBAHE,
MoOrar Jia yBeJauuaT OTJeIISIHETO Ha OucdeHon A;

* Hskou mponecu Ha IPUTOTBSIHE HA XpaHaTa MPEAN3BUK-
BaT yBennuaBane Ha pH Hajx HopmanHOTO pH Ha XpaHarta.

TOKCUYHOCT U OLIEHKA HA PUCKA

bucdenon A e ¢ HuCKa ocTpa TOKCHYHOCT MPH BCUYKH ITb-
THIIA Ha E€KCHO3UIIMsA, BaXXHU 3a YOBELIKOTO 31paBe. Toii
ce ompefens KaTo JpasHell peclupaTopHaTa CUCTEMa U B
CBCTOSIHME J1a IPEAN3BUKA CEPUO3HO YBpPEXKAAHE HA OUUTE.
Cpmo Taka BPA npoBokupa KOXKHO-CEH3UTHBEH OTIOBOP
MIpH XOpaTa U Bb3MOXKHOCT 332 HamaJissBaHe Ha (pepTHIIHOCT-
Ta. TBBpAC MPOTUBOPEUHNBH Ca MU3CIECIBAHUATA, IPH KOUTO
Ce M3UCKBA MOBTApsIIa CE€ M CUCTEMHa EKCIO3MIIHSA, KaTo
PEnpOAyKTHBHA TOKCUYHOCT, TOKCUYHOCT MpPHU pa3BUBAIIH
ce OpraHu3MH, KaHIIEPOT€HHOCT, KOUTO CEPHO3HO MPHUBIH-
4aT BHUMaHHUETO Ha Hay4HaTa OOIIHOCT, C OTJIe]l PUCKOBETE
3a YOBEIIKOTO 3/PaBe.

[Ipu xopaTa u rpu3aunte, MPUESTHAT Uype3 xpaHata BPA Obp-
30 U epukacHo (>95% ot mo3zara) ce agcopOupa OT racTpo-
WHTECTHHAJHUS TPAKT M NPETHPIISIBA IIBPBH €TaIl Ha MeTa-
00IM3BM B CTEHHTE HA YepBarTa U B yepHUs 1pob. To3u eran
BKJII0UBa KoHIorupane Ha BPA no BPA-rmiokypounun. Jpyr
1o-ci1a00 M3paseH MbT Ha MeTaboIn3bBM € cyidaTupane Ha
BPA. TMonydenute nBa metabonuta /BPA-rmrokypoHua u
BPA-cyndart/ ca numienn oT ecTporeHHa akTUBHOCT, TIOPaIx
KOeTo KoHIorupaneto Ha BPA ce pasriex/a kaTo /1e3akTu-
BUpamia peakius. B pesynrar Ha Tazu 0bp3a dnorpanchop-
Malysl U eKCKpenus,, KOHIEHTpanusTa Ha cBobogHust BPA,
CTIIOCOOCH J1a ce CBBP3BA C ECTPOTCHHHUTE PEIENTOPH, € MHO-
ro HUcKa npu xopara. BPA u3msio ce oTkpuBa B ypuHara
kato BPA-rintokypoHu1 B paMkuTe Ha 42 yaca ¥ 1oBede oT
90% oT mpueraTa a03a c€ OTAENs C ypUHATa B IBbPBUTE 6
Jaca cies npuema. Hsima Hain4yHM naHHM 3a OHOoaKyMyiia-
uus Ha BPA B yoBewmkorto Ts10. Hsikonko npoyuBaHus yc-
TAHOBSIBAT HE3HAUMTENHA eKCKpenns Ha BPA B qoBemkoTo
MIISIKO. AMEPHKAaHCKH y4eHHU J0Ka3BaT, ue HuBara Ha BPA
OT XpaHaTa, KOUTO MOrar Jia IpeMUHAT OT OpEeMEHHH KEHU
BBB (peTyca ca TOIKOBA MAJIKH, Y€ HE MOTaT Ja CE U3MEPSIT.

BPA ce pasriiexa kaTo ciab KCeHOeCTPOreH, Mopain Hero-
BaTa CIOCOOHOCT Jla C€ CBBP3BA C ECTPOTCHHUTE PEIEITOPH
¢ apunauTeT oT 10.000 mo 100.000 mbTH MO-cHad OT TO3M HA
17B-ectpaanon (ecTecTBEHUAT XOpMOH). [IpoyuBaHus BEPXY
MOJICKYJISIPHUTE MEXaHU3MH Ha feiicTBue Ha BPA paskpu-
BaT MHOXECTBO IbTHUIIA, 10 kouTo BPA moxe na mpeaus-
BHUKa KJICTBYCH OTTOBOP B MHOI'O HHUCKHU KOHUCHTpAIUH, B
JOITBbJIHEHUEC KBM ereKTI/ITe, NMPECAN3BUKAHU OT CBBP3BAHETO
MY C KJTAaCHYCCKUTE HYKJICAPHU U TCHOMHHU €CTPOrCHHU PEC-
LICIITOPH.

Jannuu ot Han 150 uscnenBanus moka3BaT eeKTH HA HUCKU
no3u BPA npu %uBOTHU: XUIMepIUIa3us U pak Ha MpocTara-
Ta, paKk Ha MJIEYHATA KJie3a, e(PeKTH BBPXY XUIIOTAIaMyca,
paHCH MyOepTeT, HAMMBJIHSIBAHE, TCHUTAIHA MaJ(popMaiiu
u ap. ChliecTBYBaT XUIOTE3H, CIIOPE KOUTO EKCIIO3UITUATA
Ha KCCHOecTporeHu karo BPA, ocoOeHo 1o BpeMe Ha paHHOTO

FOOD SAFETY

TOXICITY AND RISK ASSESSMENT

Bisphenol A is of low acute toxicity in all exposure
pathways that are important for human health. It is
defined as a respiratory irritant and likely to cause serious
eye damage. The BPA can also provoke skin-sensitive
response in humans and the ability to reduce fertility. Too
controversial studies are those that require repeated or
systemic exposure like reproductive toxicity, developing
organisms, carcinogenicity, which brought the attention
of the scientific community with a view of the risks to
human health.

In humans and rodents, the received dietary BPA quickly
and efficiently (> 95 % of the dose) is absorbed from
the gastrointestinal tract and undergoes a first stage of
metabolism in the gut wall and liver. This step involves
conjugation of BPA to BPA-glucuronide. Another less
pronounced metabolic pathway is sulfating of the BPA.
The resulting two metabolites (BPA-glucuronide and BPA-
sulfate) are devoid of estrogenic activity, and therefore,
conjugation of the BPA is considered as inactivating
reaction. As a result of this rapid biotransformation and
excretion, the concentration of free BPA, capable of
binding to the estrogen receptor, is very low in humans.
The BPA fully recovered in urine as BPA-glucuronide
within 42 hours and more than 90 % of the dose is excreted
in the urine in the first 6 hours after dosing. No data on
bioaccumulation of BPA in the human body were found.
Several studies establish negligible excretion of BPA in
human milk. American scientists demonstrated that the
levels of BPA from the food which can be transferred
from pregnant women to the fetus are so small that they
cannot be measured.

BPA is considered as weak xenoestrogen because of its
ability to bind to the estrogen receptor with an affinity
of 10,000 to 100,000 times slower than that of 17(-
estradiol (the natural hormone). Studies on the molecular
mechanisms of action of BPA reveal numerous ways in
which the BPA can trigger a cellular response with very
low concentrations, in addition to the effects caused
by the binding of classic nuclear genome and estrogen
receptors.

Data from more than 150 studies have shown effects of low
doses of BPA in animals: hyperplasia and prostate cancer,
breast cancer, effects on the hypothalamus, precocious
puberty, obesity, genital malformations, etc. There are
hypothesis that exposure to xenoestrogens such as BPA,
especially, during early development (pre-and postnatal)
may be the cause of increasing cases of infertility, genital
malformation, abnormal sexual development and breast
cancer observed among human populations in Europe and
the USA over the last 50 years (Tyl et al., 2002, 2008). At
the same time the BPA has been found to be carcinogenic in
standard carcinogenicity studies. There is only a concern
for increasing susceptibility to precancerous changes due
to in-utero or neonatal exposure to BPA in rats.

Most uncertainties about the health effects to humans from
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pas3BUTHE /TIpe- U MOCTHATAIHO/, MOXE JIa CE OKaXKe MPUUH-
HarTa 3a HapacTBalUTe cly4yau Ha Oe3rionue, MaiadopManuu
Ha FrCHUTAJIMUTE, OTKJIOHCHU A B IIOJIOBOTO Pa3BUTHUC U paK Ha
MJICHHATa »XKJie3a, Ha6HlO[laBaHl/l CpCa YOBCUIKUTE IIOITyJia-
nuu B EBpona u CAIL] npe3 nociennute 50 roqunu (Tyl et
al., 2002, 2008). B churoro Bpeme He ¢ yctaHoBeHO BPA na e
KaHUOCPOreH B CTAHAAPTHU KaHUECPOTr€HHU U3CJIICABAHUA. Nma
caMo OTaceHMs 3a HapacTBallla Bb3IPUEMUNBOCT 3a NMPEKaH-
LIEPO3HH MMPOMEHH BCJICJACTBHEC HA in-utero MW HEOHATaJIHA
excrio3uus kM BPA nipu nibxose.

IToBeueTo HECHT'YPHOCTH OTHOCHO 3/IpaBHUTE €(DEKTH 3a XO-
para ot BPA naBar oT pa3inuuHUTE MHEHUS 33 HAJISKTHOCTTA
Ha HAyYHUTE U3CICABAHNS, N3BBPIIBAHH 110 PA3IUYHU METO-
JIOJIOTHH, KOETO BOAM JI0 TIPOTHBOPEYMBH MHTEPIPETAIINN HA
noy4eHure pesynartaru. CleaBaHeTO Ha ONpeneseHH PBKO-
BOJHM KPUTEPUH U J00paTa 1abopaTopHa MpakTHKa HOpMaJl-
HO C€ pasryieX/Ja KaTo CHJIHA W3XOJHA TOYKA IPH OLIEHKATa
Ha pucka. Hsxon yuenn obaue, cMATaT, 4e TE3W KPUTEPUH HE
TpsiOBa Ja ce M3I0JI3BAT 32 OMAJIOBA)KaBaHE Ha KOHCTAaTAIMH-
T€ B IPYTH U3CIIEIBAHNS, KOUTO HE OTIOBAPSIT HA TE3U CTPOTH
KpUTepruu. MHOTrO Hay4HHU KOJIEKTHBH HACTOSBAT IPH OLCH-
KaTa Ha pHUCKa JIa Ce PasryIekJaT BCHUYKM HAJIWYHU JJaHHHU,
BKJIIOUMTEITHO TIOJyYCHUTE OT H3CICABAHUS, HEMPOBEACHH
chriacHo J00pute naboparopHu npaktuku. [Ipes mocnen-
HOTO JIECETHIICTHE, TOJIsIM Opoi M3ciaeaBaHus ChoOIIaBaT 3a
edextn Ha BPA npu ekcriosunnu Ha 1031 OT MOpsiIbKa Ha g/
kg TenecHo Terno. ToBa mocTaBst MO BBIIPOC U3UUCICHUS 32
perynaropuu uenu NOAEL, kolTo € mo-BUCOK ¢ 3 mopsiib-
Ka OT M3YHUCIEHHS NPH EKCIEPHUMEHTAIHUTE HM3CICABAHUS.
[To mpuHIMI TO3M crop MoXe Ja ObJie pa3pelieH upe3 HoBa
cepHsl OT I7I00aTHO ChIVIaCyBaHHW TOKCHKOJIOTHYHHM IPOYyYBa-
HUs, 0a3MpaHN HA XapMOHW3UPAHHU TECT MPOrpaMH, KOHTO
MIPEABAPUTEITHO A2 OBIAT ANCKYTHPAHU HA MEXKYHApPOIHO
HHUBO, C yYaCTHETO Ha Te3H, KOUTO Ca HACTPOECHH KPUTHUIHO
KBM CBHIIECTBYBAIINTE IPAKTUKHU B OI[CHKATa HA PHCKA.

OAHHU 3A BBJITAPUA

B otnen ,,Matepuanu 3a KOHTaKkT ¢ Xpanu Ha HarmonamHus
LEHTBP M0 OOIIECTBCHO 3/IPaBE M aHAJIH3H ¢ HAIIPABEHO MIBPBO
3a briirapust mpoyuBase, ¢ e /1a ¢ pa3padboTH U BepuuInpa
YYBCTBUTEJICH U CrEIM(UUICH METON 3a onpenensine Ha BPA
U Jla C€ M3BBPIIN MPEIBAPUTEIIHO U3CIIENBAHE 32 MUTPAIUS
Ha BPA B ma3apHu BHOCHHU IpoOH Ge0OenIky MHUIIeTa U Yall,
MIPOM3BEACHH OT MOJTMKAPOOHATHH ITACTMACH.

MATEPUAINIKL U METO

Mpo6u

[IpoyuBaneTo BKIIOYBA aHAIN3 HA 64 Tpobu mumeTa oT 21
acopTUMeHTa U 9 mpodu yamm oT 3 aCOPTUMEHTA 32 MHOTO-
KpaTHa ynoTpeba, mpeaIHa3HAYCHN 32 U3MOI3BAHE TIPU MPH-
TOTBSTHETO Ha XpaHa 3a KbpMadeTa U 3aKyIeH! OT ThPrOBC-
KaTa Mpexa B HagasnoTo Ha 2011 r., mpeau BIu3aHe B CHJIa HA
Permament 321/2011 .
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BPA come from different opinions about the reliability of
research carried out by different methodologies, leading
to conflicting interpretations of the results. Following a
number of guiding criteria and good laboratory practice
is normally seen as a strong starting point for risk
assessment. Some scientists, however, believe that these
criteria should not be used to disparage the findings of
other studies that do not meet these strict criteria. Many
research groups are demanding risk assessment to
examine all available data, including data obtained from
studies not realized in accordance with good laboratory
practices. Over the last decade, a number of studies have
reported on the effects of BPA exposure of doses in the
pg/kg body weight. This calls into question the estimates
for regulatory purposes NOAEL, which is higher by 3
logs than the calculated one in the experimental studies.
In principle, this dispute can be resolved through a new
series of globally agreed toxicological studies based on
harmonized test programs thatin advance to be discussed
at international level, with the participation of those who
are critical of existing practices in risk assessment.

DATA FOR BULGARIA

In the section “Materials in contact with food” at the
National Center of Public Health and Analysis (NCPHA)
the first study to Bulgaria was conducted in order to
develop and verify a sensitive and specific method for
the determination of BPA and to carry out preliminary
study on the migration of BPA in market imported
samples of baby bottles and cups made of polycarbonate
plastics.

MATERIALS AND METHODS

Samples

The study includes an analysis of 64 samples of bottles
from 21 assortments and 9 samples from 3 cups
assortment reusable, for use in the preparation of food
for infants and commercially available in early 2011,
before the entry into force of Regulation 321/2011.

Apparatus and chromatographic conditions

Analyses are made by using high performance liquid
chromatography system (HPLC) withapump Varian9010
and Varian 9070 fluorescence detector, with a reverse
phase chromatographic column 100 Purospher RPI18
(250x4 mm, 5 um). For the quantitative determination,
a calibration curve constructed by injection of standard
solutions with comparable concentrates of BPA in 50%
aqueous ethanol: 0.01, 0.03, 0.06, 0.12, 0.3, 0.6, 0.9 and
1.2 ng/sm3/ mg/L/.
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Anapatypa u xpomaTtorpadcku ycrnoBus

AHanu3uTe ca HalpaBeH! Ype3 U3I0I3BaHe Ha BUCOKOE(]EK-
THBHa Te4yHa xpomarorpadcka cucrema /BETX/, ¢ mommna
Varian 9010 u ¢uryopecuenren nerexkrop Varian 9070, c
obpatHo (hasoBa xpomatorpadcka xomona Purospher 100
RP18 (250x4 mm, 5 pm). 3a KOTUYECTBEHOTO OMpPEICIISTHE
ce MOCTPOsiBa KaJMOpallMOHHA KPUBA, Ype3 MHKEKTHUpPAHE
Ha CPaBHUTEIIHU CTAaHAAPTHH PAa3TBOPU C KOHIIEHTPAIMH Ha
ouchenon A B 50% Boxen eranon: 0.01;0.03; 0.06; 0.12; 0.3;
0.6; 0.9 u 1.2 pg/cm3 /mg/L/.

MpuHUMn Ha meTOAA

Tepmuuna 0o0paboTkKa C MOIAJICH pa3TBOP ETAHOI:BOAA
(50:50) B mpoammxenue Ha 2 (nBa) gaca mpu 70+2°C u moc-
JieaBalia BUCOKoepeKTUBHA TeuHa XpomaTorpadus ¢ ¢uryo-
PECIIeHTHA AETEeKIHA.

BepudumumnpaHe Ha aHanUTU4YHUA meton

WsnmomBan e crapmaptusupan wmeton CEN/TS 13130-
13:2005. Marepuanu 1 NpeIMETH B KOHTAKT C XPaHUTEIHU
npoxyktu, [lmactmacu-Yactl3. MeToasT € BepuduIupaH B
oT/en ,,Marepuanu 3a KOHTaKT C XpaHW , KaTO ca W3IOJ-
3BaHU TPH TOYKH OT paboTHUs obxBar - 0,223 mg/L, 0,552
mg/L, 1,005 mg/L u ca onpeneneHu ciepHNTE apaMeTpu:
JMUHEHHOCT, rpaHuIa Ha oTkpuBaHe (LOD), rpanuia Ha Ko-
nudectBeHO onpenensHe (LOQ), paboTer 00XBaT, TOYHOCT,
OTMECTBAHE, YYBCTBUTEIHOCT, OTHOCHTEIHO CTaHAAPTHO
OTKJIOHEHHE, TPaHHIla Ha TIOBTOPSIEMOCT, TpaHHIla Ha BH3II-
POM3BOAUMOCT U HeonpeneaeHocT. JInHeHHOCTTa Ha MeTo1a
€ OIICHEHa 4pe3 NOCTpOosBaHe Ha KaJuOpalMOHHA KpUBa OT
CPaBHUTEIIHM CTaHJAPTHHU Pa3TBOPH C KOHIIEHTPAINH B HH-
tepana 0.01 pg/em3 /mg/L/ — 1.2 pg/cm3 /mg/L/. 3a mpo-
BepKa Ha JTMHEWHOCTTA € U3IMOI3BaH KpuTepusaT R2 (koedu-
IueHT Ha kopenanus). ['panunara Ha otkpuBane (LOD) u
Ha konruectBeHo onpeneisue (LOQ) ca uzuucieHu Ha 6a3za
CBHOTHOIIEHHE Ha CHT'HAJI/IIyM Ha Oa3oBara JIMHUS, CHOT-
BeTHO 3:1 u 6:1. Bp3npou3BoJuMOCTTa HA METOJIA € OIpeie-
JieHa Ipu n=15, a BCUUKHU OcTaHalu napameTpu npu n=10.

PE3YNTATU

[Tpu BepuduIIpaHeTo HA METO/IA € TOCTUTHATA T00pa THHEH-
HOCT B KOHIeHTpannoHHus uatepsan 0.01 ug/em3 /mg/L/ —
1.2 pg/em3 /mg/L/, c xoepuuuneHt Ha kopenamus R2>0.9993,
MOKpUBAIl U3UCKBAHETO 3a JuHeiHocT R2>0.99. TlocTurna-
TaTa rpaHdna Ha oTkpuBaHe Ha meroma (LOD) e 0.005 ng/
cm3 /mg/L/, a rpaHMIaTa Ha KOJMYECTBEHO OIpE/IEIISTHE
(LOQ) e 0.0 pg/ em3 /mg/L/. TounoctTa, m3pa3eHa upe3
aHAIMTUYHUS JT00HUB, € 92 - 116%. IlpencraBeHUsIT METON
MOKPHBA M3MCKBAaHUSTA OTHOCHO CIEHHU(HUYHOCT, TOYHOCT,
YYBCTBHUTEIHOCT, BB3IIPOM3BOIUMOCT M HEONPEEICHOCT.

C Ttaka pa3paboTeHHs] METOA ca aHATU3UPaHU 64 TPoOH 1IH-
meta ot 21 acoprrMeHTa U 9 podu Yaiu oT 3 aCOPTUMEHTA,
3aKyIeHU Ha ObJIrapckus nasap B HayanoTo Ha 2011 1. mpenu
Biu3ane B cuia Ha Permament (EC) Ne 321/2011 ot 1 ampun
2011 ronuHa. [Ipu exHA 9acT OT aCOPTUMEHTHUTE HSIMa 0003-
HauCHME 32 BHJA HA M3MOJI3BaHATA IUIACcTMaca, IpU JPYyTH
HE € SICHO KOsl € cTpaHaTa-pousBoguTen. Ha Obarapckus
nazap ce mnpeijarar OeOCIIKHM LIMIIEeTa, MPOU3BEICHH B
Wranus, [Tomma, CAI, Kutaii, Talinann, TaiiBan u ap., oT
NoJIMKapOOHAaTHA MIIK JIpyTa IuiacTMaca.

FOOD SAFETY

Principle of the method

Heat treatment with a modal solution of ethanol: water
(50:50) for two (2) hours at 70+2° C and subsequent HPLC
with fluorescence detection.

Verification of the analytical method

It has been used a standardized method CEN/TS 13130-
13:2005, Materials and articles in contact with foods,
Plastics — Part 13. The method is verified in the “Materials
in contact with foods”, using three points of the operating
range - 0,223 mg/L, 0,552 mg/L, 1,005 mg/L and set the
following parameters: linearity, limit of detection (LOD),
limit of quantification (LOQ), operating range, accuracy,
offset , sensitivity, relative standard deviation, limit of
repeatability, reproducibility and limit of uncertainty.
The linearity was evaluated by plotting a calibration
curve of reference standard solution with a concentration
in the range of 0.01 pg/sm3 /mg/L/ - 1.2 pg/sm3 /mg/L/.
To check the linearity criteria R2 (correlation coefficient)
was used. The limit of detection (LOD) and quantification
(LOQ) were calculated based on the ratio of signal/noise
baseline, 3:1 and 6:1. The reproducibility of the method is
determined at n=15, all other parameters n=10.

RESULTS

Upon verification of the method is achieved good linearity
in the concentration range 0.01 pg/sm3 /mg/L/ - 1.2 ug/
sm3 /mg/L/, with a correlation coefficient of R2>0.9993,
meeting the requirements for linearity R2>0.99. The
achieved limit of detection (LOD) of the method was 0.005
pg/cm3 /mg/L/, and the limit of quantification (LOQ)
was 0.01 pg/cm3 /mg/L/. Accuracy expressed through
analytical yield is 92-116%. The presented method meets
the requirements to specificity, accuracy, sensitivity,
reproducibility and uncertainty.

With this advanced method were analyzed 64 samples of
bottles from 21 assortments and 9 samples from 3 cups
assortment purchased on the Bulgarian market in early
2011 before the entry into force of Regulation (EC) Ne
321/2011 of 1 April 2011. In one part of the assortments no
indication of the type of plastics used was found, in others
it is not clear what the country of origin is. The Bulgarian
market offers baby bottles made in Italy, Poland, the USA,
China, Thailand, Taiwan etc. made of polycarbonate or
other plastics.
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Tabnuya 1. [poyysaHe Ha nasapHuU 8HOCHU rpobu be- Table 1. Market research import collection baby
bewku wuwema u yawu om Hadanomo Ha 2011 e. npedu bottles and cups from 2011, before entry into force of
enu3aHe g cuna Ha peenameHm Ne 321/2011 e. regulation Ne 321/2011.
Ne | ACOPTUMEHT Bp.aHanu3. npobu
(Bpoii nonoxutenHu) Mean Min Max
CATEGORY Number of analyzed samples | mg/L mg/L mg/L
(Number of positive ones)
1 Chicco 4m + Mangiafasile, 350ml, Utanusa, PC 3/0 ND ND ND
(Chicco 4m + Mangiafasile, 350ml, Italy, PC)
2 Going Berry, 275 ml, Taiinang, PC 3/0 ND ND ND

(Going Berry, 275 ml, Thailand, PC)

3 Lnwe 3a xpaHeHe, 250ml, KuTtait, 6e3 o6o3HaveHune 3a Buaa | 6/0 ND <LOQ ND
Ha nnactmacaTa

(Feeding bottle, 250ml, China, with no indication of the type

of plastic)

4 Snail, 250ml, Tannang, PC 3/0 ND ND ND
(Snail, 250ml, Thailand, PC)

5 Lovely boy, 120ml, Tatinaug, PC 3/0 ND ND ND
(Lovely boy, 120ml, Thailand, PC)

6 Bright Beginnings, 300ml, TanaHg, PC 3/0 ND ND ND
(Bright Beginnings, 300ml, Thailand, PC)

7 Canpol babies, 120ml, Noawa, PC 3/0 ND ND ND
(Canpol babies, 120ml, Poland, PC)

8 Nuby, CALL, 120ml, 6e3 0603Ha4YeHMEe BbPXY WNLLETO 33 3/0 ND ND ND

BMAa Ha NnnactmacaTta

(Nuby, USA, 120ml, without reference on the bottle for the
type of plastic)

9 Baby care, Bertoni, 125 ml, TatinaHg, PC 3/0 ND ND ND
(Baby care, Bertoni, 125 ml, Thailand, PC)

10 | Baby care, Bertoni, Kutai, PC, yawa 3/0 ND < LOD ND
(Baby care, Bertoni, China, PC, glass)

11 | NUK, 125 ml, fepmaHus, PC 1/0 ND ND ND
(NUK, 125 ml, Germany, PC)

12 | NUK, 125 ml, fepmaHus, PC 1/0 ND ND ND
(NUK, 125 ml, Germany, PC)

13 | J2ANE, 240 ml, PC 1/0 ND ND ND
(J2ANE, 240 ml, PC)

14 | Avent, 125 ml, Beankobputanus, PC 1/0 ND ND ND
(Avent, 125 ml, the UK, PC)

15 | Avent, 260 ml, Bennko6putanus, PC 1/0 ND ND ND
(Avent, 260 ml, the UK, PC)

16 | Avent, 330 ml, Bennkobputanus, PC 1/0 ND ND ND
(Avent, 330 ml, the UK, PC)

17 | Avent, yawa, Bennkobputanus, PC 1/0 ND ND ND
(Avent, glass, the UK, PC)

18 | “Camera New Safe”, 240 ml, TarsaH, PC 5/0 <LOQ < LOD <LoQ
(“Camera New Safe”, 240 ml, Taiwan, PC)

19 | “Camera New Safe”, 250 ml, TaiiBaH, PC 5/0 ND ND < LOD
(“Camera New Safe”, 250 ml, Taiwan, PC)

20 | “Camera New Safe”, 140 ml, TaliBaH, PC 3/3 0.03 0.03 0.03
(“Camera New Safe”, 140 ml, Taiwan, PC)

21 | “Camera New Safe”, 250 ml, TatiBaH, PC 5/5 0.04 0.02 0.06

(“Camera New Safe”, 250 ml, Taiwan, PC)
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22 | “Camera New Safe”, 250 ml, TaiBaH, PC 5/5 0.03 0.02 0.04
(“Camera New Safe”, 250 ml, Taiwan, PC)
23 | “Camera New Safe”, 120 ml, TaliBaH, PC 5/0 ND ND < LOD
(“Camera New Safe”, 120 ml, Taiwan, PC)
24 | “Camera New Safe”, 180 ml, yawa, TatiBaH, PC 5/0 ND ND < LOD
(“Camera New Safe”, 180 ml, glass, Taiwan, PC)

Babenexka: ND - koHueHmpauyus 1/2 LOD

Ot 21 acoptumenTa 6ebemrku mumeta 19 /90%/ ca mponsse-
JIeHH OT moukapOoHatHa mractMaca /PC/, ot 3 acopTumen-
Ta yamm 3 ca PC, koeTo mokasBa, 4e Ha OBJITapCKUs Mazap
B HauajoTo Ha 2011 1. MacoBo ce mpemyarat 6e0CeIKy ITH-
IIeTa M Jally 3a XpaHeHe, IPOU3BEACHH OT MOJINKapOOHaTHA
mactMaca /Ta6m.1/. Ilpu 3 acopTumenTa 6€0eIIKY MHUIIeTa €
ycraHoBeHa murpanus Ha BPA, kato u TpuTe acopTuMeHTa
ca ¢ mapka “Camera New Safe”, mpomsBoactBo ot TaiiBan.
Otkputute ctoitHocTH Ha BPA Bapupat mexay 0.02 u 0.06
mg/L, npu rpanuma Ha oTKpuBane Ha Metona (LOD) - 0.005
mg/L u rpanuna Ha xomaecTBeHo onpenensae (LOQ) - 0.01
mg/L. Acoptumentute ¢ mapka ‘“Camera New Safe”, mpo-
M3BOACTBO OT TaiiBaH, ca EBTUHHU U IIHUPOKO CE MpeIaraT Ha
Oopnrapckus nmaszap. o 2011 1. HIMa HIKaKBB KOHTPOI BBPXY
TEe3U M3JENIUs U He MOXKeE J1a ce Kake KaKBa 4acT OT Mpeasia-
TaHNTE Ha OBITapCKUs Ta3ap aCOPTUMEHTH Ca PHCKOBH II0
oTHomeHne MuTpanusaTa Ha BPA. Crient Bi1m3aneTo B ciia Ha
Permament (EC) Ne 321/2011 ot | anpmn 2011 roguaa BCHIkH
OeOemKy mumIeTa, IPOU3BEICHN OT MOJNKAapOOHATHA TIACT-
Maca, TpsOBamie qa 6baaT u33eTH oT masapa go | rorum 2011 .

HIIO3A nposezne nmoBTopHO mpoyuBane npe3 2013 1., 2 ro-
IVHU cJIe] Biu3aHe B cuia Ha Permament 321/2011 1., ¢ nen
Jla TIPOBEPH JIallu € Cra3eH PeraMeHThT U KaKBO € ChCTOS-
HHUETO Ha OBJTapCcKHs masap 110 OTHOLIEHHE Ha OeOenrkuTe
IIUIIETa 33 XpaHeHEe. AHAJM3UPAHU Ca U [IUIIEeTa, HA KOUTO
nma obozHauenue PP /monunponuinen/, 3a 1a ce mpoBepu 3a
eBeHTyaTHH (panmmudukanuu /Tadm. 2/.

Tabnuua 2. [MpoyysaHe Ha nazapHU 8HOCHU npobu 6ebeuw-
Ku wuwema u Yawu om emopama rnosoeuHa Ha 2013 2., 2
200uHu cned ernu3aHe 6 cuna Ha peanameHm Ne 321/2011 e.

Note: ND — concentration of 1/2 LOD

Of 21 assortments of baby bottles 19 (90%) are produced
by polycarbonate plastics (PC), of 3 assortments of cups
3 ones are PC, which shows that on the Bulgarian market
in early 2011 there are widely available baby bottles and
cups for feeding made of polycarbonate (Table 1). In 3
assortments of baby bottles there has been established
migration of BPA, and all three were branded with a trade
mark “Camera New Safe”, production from Taiwan. The
BPA detected values have ranged between 0.02 and 0.06
mg/L, with a limit of detection (LOD) of the method -
0.005 mg/L and the limit of quantification (LOQ) - 0.01
mg/L. Assortments with the brand “Camera New Safe”,
production from Taiwan, are cheap and widely available
on the Bulgarian market. By 2011, there was no control
over these products and could not say what part of the
Bulgarian market assortments were at risk of migration
of BPA. After the entry into force of Regulation (EC)
Ne 321/2011 as of 1 April 2011 all baby bottles made of
polycarbonate plastic, had to be withdrawn from the
market until June 1, 2011

The NCPHA second study conducted in 2013, two years
after the entry into force of Regulation 321/2011, in order
to verify compliance with the regulation and the status
of the Bulgarian market for baby feeding bottles. Bottles
were also analyzed on which there is an indication PP
(polypropylene) to be checked for possible fraud (Table 2).

Table 2. Market research import collection baby bottles
sinse the second half of 2013, two years after the entry
iinto force of regulation Ne 321/2011

Ne | ACOPTUMEHT Bp.aHanus3. npobu
(Bpoii nonoxutenHu) Mean Min Max
CATEGORY Number of analyzed samples | mg/L mg/L mg/L
(Number of positive ones)
1 Babylove, Dm,125 ml, fepmaxusa, PP 3/0 ND ND ND
(Babylove, Dm, 125 ml, Germany, PP)
2 Babycare, Bertoni, 250 ml, Tatinang, PP 3/0 ND ND ND
(Babycare, Bertoni, 250 ml, Thailand, PP)
3 Babycare, Bertoni, 250 ml, Taitnang, PP 3/0 ND ND ND
(Babycare, Bertoni, 250 ml, Thailand, PP)
4 Canpol babies, 250 ml, Monwa, PP 3/0 ND ND ND
(Canpol babies, 250 ml, Poland, PP)
5 Babylove, Dm, 250 ml, AscTpus, PP 3/0 ND ND ND
(Babylove, Dm, 250 ml, Austria, PP)
6 Camera new safe, 140 ml, model 10035, TaiiBaH, PC 3/1 0.03 0.03 0.03
(Camera new safe, 140 ml, model 10035, Taiwan, PC)
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7 Canpol babies, 120ml, Noawa, PC 1/0 ND ND ND
(Canpol babies, 120ml, Poland, PC)

8 Nuby, CALL, 120ml, 6e3 0603Ha4YeHMEe BbPXY WNLLETO 33 1/0 ND ND ND
BMAa Ha naactmacaTta
(Nuby, USA, 120ml, without reference on the bottle for the
type of plastic)

9 Baby care, Bertoni, 125 ml, TaiinaHg, PC 3/0 ND ND ND
(Baby care, Bertoni, 125 ml, Thailand, PC)

10 | Baby care, Bertoni, Kutai, PC, yawa 3/0 ND ND ND
(Baby care, Bertoni, China, PC, glass)

11 | NUK, 125 ml, fepmaHus, PC 3/0 ND ND ND
(NUK, 125 ml, Germany, PC)

12 | NUK, 125 ml, fepmanus, PC 3/0 ND ND ND
(NUK, 125 ml, Germany, PC)

13 | J2ANE, 240 ml, PC 3/0 ND ND ND
(J2ANE, 240 ml, PC)

14 | Avent, 125 ml, Beankobputanus, PC 3/0 ND ND ND
(Avent, 125 ml, the UK, PC)

15 | Avent, 260 ml, Bennko6putanus, PC 3/0 ND ND ND
(Avent, 260 ml, the UK, PC)

16 | Avent, 330 ml, Bennkobputanus, PC 3/0 ND ND ND
(Avent, 330 ml, the UK, PC)

17 | Avent, yawa, Bennkobputanus, PC 3/0 ND ND ND
(Avent, glass, the UK, PC)

18 | “Camera New Safe”, 240 ml, TarsaH, PC 3/0 ND ND ND
(“Camera New Safe”, 240 ml, Taiwan, PC)

19 | “Camera New Safe”, 250 ml, TaiiBaH, PC 2/0 ND ND ND
(“Camera New Safe”, 250 ml, Taiwan, PC)

20 | “Camera New Safe”, 140 ml, TaliBaH, PC 2/0 ND ND ND
(“Camera New Safe”, 140 ml, Taiwan, PC)

Babenexka: ND - koHueHmpauyus 1/2 LOD

3a nenTa ca B3eTH OT na3apa /0T nHerekropute Ha O0nacTHH-
Te JUPEKINH 0 OE30MACHOCT Ha XpaHuTe/ 54 OeOemKy mu-
meTa ot 20 mapTuAn, OT Pa3InIHKA THPrOBCKHA OOCKTH /110 3
IIuIIeTa ot mapTuaa/. Msmonspatiku cpirus meton ot 2011 r.,
mpoOuTe ca n3cienBaHy 3a Murpanus Ha ouchenon A. Oxasza
ce, ue 2 TOAMHU Cie]l Biu3aHe B cuia Ha Permament 321/2011
I., Ha OBJITAPCKUSI TTa3ap BCE OIIE CE IpejyIaraT OeOeKy M-
I1eTa, MPOM3BEIACHH OT MOJNKapOOHATHA IIacTMaca, BhIIpe-
ku 3abpanata Ha EK. OT 20 acopTrmeHnTa Oebemky mumera
/Tabn.2/, 8 /40%/ ca mpon3BeneHN OT MOTMKapOOHATHA IIIac-
TMaca, Bcuuku BHoc oT TaiiBan. IIpn enna ot mu3cnegBaHuTe
mpoOu € ycTaHOBeHa MMTpays Ha OucgeHon A B KOHIICH-
Tparus 0.03 mg/l — mpu TpaHUIa HA OTKPHUBAHE HA METOJA
(LOD) - 0.005 mg/L u rpaHuIa Ha KOJIXYECTBEHO OTIPEICIISTHE
(LOQ) - 0.01 mg/L. [Ipobata e ¢ mapka “Camera New Safe”,
mpon3BoacTBO OT TaiiBan. [Ipobu oT chimara Mapka mokasa-
xa murpauus Ha BPA u B npeaumnoTo npoyusane ot 2011 1.
Hamm HabrofieHus mokasBsar, 4e ObIrapcKusT nasap BCe OIle
€ 3aJIAT C EBTUHH aCOPTUMEHTH OEOCIIKH MHNIIeTa, IPOon3Be-
JICHW OT MOJINKapOOHATHA IJIACTMAca, BBIIPEKH BIM3aHETO B
cmna Ha Permament 321/2011 ot 1 ronu 2011 r., 3abpansBag
M3PUYHO BHOCA Ha OEOCIIKY IUIIETa, TPOM3BEIACHH OT MOJIHN-
KapOOHaTHa TulacTMaca Ha Teputopusita Ha EC.
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Note: ND — concentration of % LOD

For this purpose 54 baby bottles of 20 lots of different
shops (3 bottles per batch) were taken from the market
by inspectors of the Regional Directorate of Food Safety.
Using the same method in 2011, samples were tested for
migration of BPA. It turned out that two years after the
entry into force of Regulation 321/2011, the Bulgarian
market still offers baby bottles made of polycarbonate
plastics, despite the ban of the EC. Of 20 assortments
of baby bottles (Table 2), 8 (40%) were manufactured
of polycarbonate plastics, all imported from Taiwan.
In one of the tested samples was established migration
of BPA at concentration of 0.03 mg/l - with a limit of
detection (LOD) of the method - 0.005 mg/L and the
limit of quantification (LOQ) - 0.01 mg/L. The sample
was branded “Camera New Safe”, production from
Taiwan. Samples of the same brand showed migration
of BPA in the previous study in 2011. Our observations
show that the Bulgarian market is still flooded with
cheap assortments of baby bottles made of polycarbonate
plastics, despite the entry into force of Regulation
321/2011 of 1 June 2011, which prohibited the import of
baby bottles made of polycarbonate plastics in the EU.
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3AKJITIOMEHUE

TTonyuenure pesynraru B HIJO3A noka3BaTt cepuo3Hu cia-
6octu B KOHTpona ot crpaHa Ha BABX 1o oTHomieHue Ha
BHOCA Ha 0e0CIIKH MIMIIEeTa HAa TEPUTOPUSITA HA CTpaHaTa U
cbhOTBETHO Ha Teputopusita Ha EC. Benuku npencraBenu Ha
naszapa OeOeIky muIeTa ciesBa 1a Ob1aT MPOBEPsSIBaHH 32
BUJIa MJIaCTMaca, OT KOWTO ca MPOU3BEICHH U MPUIPYIKEHU
ChC CHOTBETEH CEPTH(MUKAT OT aKpPEAUTHPAHA JTadOPATOPHS
3a OTChCTBHE Ha BPA.

KHUIOrNMuc / REFERENCES

1. Cousins IT, Staples CA, Klecka GM and Mackay D, 2002. A
multimedia assessment of the environmental fate of bisphenol
A. Human and Ecological Risk Assessment, 8, 1107-1135.

ECB 2008. European Union Risk Assessment Report Draft:
Updated risk assessment of 4,4’- isopropylidenediphenol
(Bisphenol A) (CAS No. 80-05-7; EINECS No. 201-245-8).
European Commission, European Chemicals Bureau, Existing
Substances. Available from: http://ecb.jrc.ec.europa.eu/esis/
index.php?PGM=ora

Ehlert K.A., Beumer C.W.E., Groot M.C.E., 2008. Migration of
bisphenol A into water from polycarbonate baby bottles during
microwave heating. Food Additives and Contaminants, 25, (7),
904-910.

Ajpec 32 KOpeCNOH/IeHIUS:

Jou. n-p Tepu Bpabuesa, 1M

HaunonaneH LICHTBP 110 OGH.ICCTBCHO 3paBC U aHAJIU3H,
Codusi, 6yn.»VBan ['emmosy 15

Ten.: 02 8056 391

HEE Tov 6 HKn. 1 B W6bJITAPCKO CUCAHUE 3A OBLLECTBEHO 3/1PABE M M W 2014 W



31PABE HA HACENEHMWETO

®AKTOPU, KOUTO BITUAAT

HA NMPEXXUBAEMOCTTA HA
OMNEPUPAHUTE

BOJIHN CBC CUHXPOHHU
YEPHOOPOBHU METACTA3U OT
KOJIOPEKTANEH KAPLIMHOM

HNBan Bacuiesckn, UBeaunn Takopos,
Ionka Jlykanosa, Hukousa Biagos

Kaunuxa no uepnodpobro-nankpeamuuna Xupypeus u
mpauncnaaumonozus, BMA, Cogus

PE3IOME

boanume cve cunxpounu uepnodpobnu memacmasu om Ko-
JIOpEeKManer KapyuHom y Hac Hapacmeam. Yeprnoopoonama
pesexyusi e eOUHCMBEHUsIM Memoo, KOUmo nodoopsea 00-
CMOBEPHO NPEANCUBAEMOCINMA HA DOHUME.

Ha usxo0a om pezexyusma enussim u pakmopu, cebp3auu ¢
NBPEUUHUS MYMOP U ¢ Memacmasume 6 yeprus Opob. Llenma
HA HACMOSWOMO U3CI1e08aHe e 0a onpedenu GIUAHUemMo Hd
PasauyHume KIUHUYHU (DaKmopu 6vpXy NpediCUusaeMocmma
Ha onepupanume (cumynmanno unu emanto). C usnonsgaue
HA Pa3IUYeH CMamucmu4ecku UHCMpYMeHmapuym ce u3cieo-
84 GIUAHUENO HA Me3U PaAKMOPU ~NOZUMUEHO UTU HE2AUBHO.
Pesynmamume om uscnedsanemo ca nonesHu 3a npaKmuKama
npu onpeoesiane Ha N00X00d 3d jledeHue Ha OoTHume.

KurrouoBu 1yMu: KonopekTaieH KapLuHOM,
YEPHOJPOOHU METacTa3M, IPEKHUBSIEMOCT

BbBEOEHUE

YepHonpobuure meractazu (UM) ca Haif-uecTara KIMHHUY-
Ha TpOsBa MPHU NAIUEHTHTE C KOJOPEKTaJCH KapIMHOM
(KPK) u mpuunHa 3a 1Be TPETH OT CMBPTHHUTE CIydau OT
taszu 6osect (1). ETMHCTBEHOTO pajiiKaIHO JIeYEHUE € Yep-
HoapoOHara pesekius (UP) Ha KoOpeKTaTHI YepHOAPOOHU
MeTacTasu, Py aJeKBaTeH 10100 Ha MAIlUEHTHUTE.

[Ipe3 mocnenHUTE AECETHICTHS ca MyOTUKYBaHH HSKOJ-
KO WHCTUTYIMOHATHU W MYJITHICHTPUYHHU IPOYyIBAHUA,
MMOCOYBAINA, Y€ JTOPU U C Pa3MHUPsSBAHEC HA XUPYPTHIHUTE
MOKa3aHus, S-TOAWINHATA ISUIOCTHA M CBOOOIHA OT PEIlH-
IIUB TPEKUBIEMOCT MOXKeE J1a JOoCcTUTHE 59% (2,3). Bornpeku
TOBA, TE3W PE3YNITATH 3aciy’KaBaT MMOJPOOCH aHANN3, Tpe-
1 Aa OBAAT BB3MPHUECTH H3ISJI0, Thi KaTO € W3KIIOYHTEITHO
TPYIHO Ja C€ CPaBHAT PE3YNITaTUTE OT PAa3TUYHUTE IPO-
Y4YBaHUs, TIABHO TIOPAJIH XeTEPOTreHHOCTTA Ha MAIUCHTHUTE,
n30paHy 3a XHPYPruyHO JCUCHUC BB BCSIKA HHCTUTYIUS U
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FACTORS AFFECTING

THE SURVIVAL OF PATIENTS
WITH RESECTION OF
SYNCHRONOUS LIVER
METASTASES FROM
COLORECTAL CANCER

Ivan Vasilevski, Ivelin Takorov,
Tsonka Lukanova, Nikola Vladov

Clinic of Hepatobiliary, pancreatic surgery and
Transplantology, Military Medical Academy, Sofia

ABSTRACT

In Bulgaria there is evidence of increasing number of
patients with liver metastases from colorectal cancer.
Liver resection is the only reliable method improving
the survival of patients. Factors related to the primary
tumor and metastases affect the outcome of liver
resection.

The purpose of this study was to determine the
influence of various clinical factors on the survival
of operated patients (simultaneously or delayed). The
team implemented various statistical tools to study the
influence of those factors - positive or negative. The
survey results are useful in practice in determining the
treatment approach.

Key words: colorectal cancer, liver metastases,
survival of patients

INTRODUCTION

Liver metastases are the prevalent clinical sign observed
in patients with colorectal cancer (CRC) and the cause of
two thirds of lethal exits due to this disease (1). The only
radical treatment is liver resection for colorectal liver
metastases with adequate patient selection.

Several institutional and multicenter surveys were
published in the last decades outlining that, even
with enhanced surgical features the 5-year overall
recurrence-free survival can reach up to 59% (2,3).
Nevertheless those results should be analyzed in-depth
before fully accepted as it is very difficult to compare
the results from the different studies mainly due to
the heterogeneity of the patients selected for surgical
treatment at each institution and the implementation of
multimodal approaches. The selection of patients with
possible favorable prognosis after surgical treatment
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M3M0JI3BAaHETO HAa MYJITHUMOIAIHUTE MOAXOMHU. 3aciyskaBa
BHUMAaHUE CEJICKIUATA Ha IAUEHTUTE, KOUTO MOXKE J1a UMAT
OJslaronpusiTHa MIPOrHO3a C XUPYPrUYHO JICUCHHE U BH3MOXK-
HOCTTA 3a AOI'BJIHUTEIHO WIU aJITEPHATUBHO JICYCHUE [IPU
TE3H C MO-JI0IA IPOTHO34.

Penuiia uscnenBaHus B Ta3d HACOKA Ca IOCBETEHH Ha OLCH-
KarTa 3a Bb3/ICHCTBUETO HAa HAKOU XapaKTePUCTUKH - HA ITBP-
BUYHUS TyMOP M METaCTaTHYHOTO 3a00JIsIBaHE BBPXY IIpe-
)KupsieMocTTa (4,5,6). EnHa MHTEepecHa KOHCTAaTalus e, 4e
HSKOJKO IPOMCHIIMBH CE MPEICTABST M0 Pa3JIMYCH HAYHH
KaTo MPOTHOCTHYHH (H)aKTOPH MPH PA3TUIHUTE CCPUH.

Knunaukara mo 4epHOApoOHO-AHKpeaTHyHa XHUPYPrus H
TpancmanTonorus Ha BMA-Co¢us paboTn HaCOYEHO B Ta3u
obnact ot roguHu. B bbirapus ToBa € €eMMHCTBEHOTO 3acera
MPOydYBaHE, KOCTO aHAJU3UpPa PE3yNTATUTE OT JICYCHUETO
MIPH TaKaBa CepHs M ONPEIEs MPOTHOCTUYIHH (DaKTOPH.

Llenta Ha HacTOAMIOTO M3cieaBaHE € 1a neduHupa pakropu,
CBBP3aHU C 'bPBUYHMSI TYMOD U YEPHOPOOHNTE METACTa3H,
MMallld 3Ha4YeHHe 3a M0JX0/la U KpaiHMs U3X0J OT JICYECHHU-
€TO Ha OlepHpaHHuTe OOJIHU ChC CHHXPOHHU YEPHOAPOOHU
metactasu ot KPK.

MATEPUAN U METOOMU

[IpoyuBaneTo BkI0UBa 79 GomHU cbe cuHXxpoHHH KPUM :
49 (62%) mbxe u 30 (38%) sxenn. Cpel TAX ONEPUPAHUTE CH-
MynTaHHO ca 43 (26 mpxke u 17 sxeHn), a etanHo 36 (24 MBxe
u 12 xenn). Bcuuku 60THU ca TUATHOCTHUIIMPAHHU U CTaIH-
paHu IPeaoNePaTUBHO, CIOPE. CTAHAAPTU3UPAH B KIIMHHUKA-
Ta aJITOPUTHM, OT HHTSPAUCIUIUINHAPCH SKHII, BKIIIOYBAII]
XUPYpP3U, TaCTPOCHTEPOJIO3U, OHKOJIO3U, AaHECTE3MOJIO3H,
CHEIHAJNCTH 10 0Opa3Ha AMArHOCTHKA W JAPYTH CIeIua-
nuctu. OnepanuuTe ca W3BBPIICHU B KIWHUKaTa Ha BMA
npe3 nepuoga 2004-2010 roguna. JanHuTE 32 OOTHUTE ca
chOpaHU PETPOCHEKTUBHO, KAKTO M OT HanimoHaIHAS paKoB
peructbp. KaTo CHHXpOHHH ce OmpenensT YepHOAPOOHUTE
METacTa3!, IMarHOCTUIINPAHN €THOBPEMEHHO C TOCTaBSHE-
TO Ha AMarHO3aTa IIBPBUYCH KOJOPEKTAJICH KapIIHHOM HIIH
Mpeli OTKPUBAHE HA MBPBUYHOTO OTHHIIE, KakTo U UM,
OTKPHUTH TI0 BpeMe Ha PE3CKIUATAa Ha MBPBHYHUS TYMOP.
[Ton®opbT Ha MAIMEHTH 32 KypaTHBHA YePHOAPOOHA PE3eK-
us ce 0a3upa BhPXY MPUHITUIIA 32 OHKOJIOTHYHO paJuKai-
Ha omepanus ¥ Bb3MOXKHOCTTA 3a 3ama3BaHe Ha moHe 30%
OCTaTh4YCH HOpPMaJIeH YepHonpoOeH mapenxuMm. [lanuenTu-
T€ ca OMpeeNIeHN KaTo UMaIi pe3eKTabuiiHo 3abonsBaHe
MpPH HAJUYUETO Ha JIOKAJEH KOHTPOJ BBPXY IBPBUYHUA
TYMOp, JINTICaTa Ha HEPE3eKTAOMIIHO eKCTpaxermaTaiHo 3a-
0omnsBaHE M OYaKBAHO BB3MOJKHO OTCTPaHSIBaHE HA BCHUKH
YepHOAPOOHM JIe3UH, OCTABANKHN JOCTATHIHO YEPHOAPOOCH
napeHxuM 3a n3osreanero Ha YH. KnmHuka ce mpuabpka
KBbM KOHCeHcycuTe Ha Society of Surgical Oncology (SSO) u
American Hepato-Pancreato- Biliary Association (AHPBA)
3a gepuHUpane Ha pesekTadbmiaHocTTa (7). M3mon3Banu cMe
SInoHckara knacudukamnus 3a rpynupane Ha UM (8).

Bewnuku yepHOoIpoOHH pe3ekuu ca u3BbpiueHu B KimHuka-
Ta 10 YePHOAPOOHO-NTAaHKPEATHIHA XUPYPrus U TpaHCIJIaH-
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and the options for additional or alternative treatment of
those with worse prognosis deserve special attention.

Numerous studies in this field concern the assessment
of the effect of certain characteristics — primary tumor
and metastases on survival (4,5,6). An interesting finding
is that several variables are differently presented as
prognostic factors in the individual series.

The Clinic of Hepatobiliary. pancreatic surgery and
Transplantology at the Military Medical Academy
(MMA) — Sofia has a long history of targeted work in this
field. This survey is the only one presented in Bulgaria
by now, analyzing the results from the treatment of such
series and determining prognostic factors.

The aim of this study was to define factors associated
with primary tumor and liver metastases affecting the
approach and results from the surgical treatment of
patients with synchronous liver metastases from CRC.

MATERIAL AND METHODS

The survey covered 79 patients with synchronous
colorectal liver metastases (CRLM): 49 (62%) men and
30 (38%) women. Of them 43 (26 men and 17 women)
were subjected to simultaneous and 36 (24 men and 12
women) — to staged operation. All patients were pre-
operatively diagnosed and staged following an algorithm
standardized at the Clinic by an multidisciplinary team
including surgeons, gastroenterologists, oncologists,
anesthesiologists, radiologist and other professionals.
The interventions were performed at the MMA Clinic in
the period 2004-2010. The patients’ data were collected
retrospectively and also with the contribution of the
National Cancer Register.

Liver metastases (LM) were considered synchronous
when they were diagnosed before or together with
the primary tumor or at the time of the operation for
primary tumor. The selection of patients for curative liver
resection was based on the principle for radical cancer
surgery and the possibility of preserving at least 30%
residual normal liver parenchyma. Patients were defined
as having a resectable disease at available control on the
primary tumor, unavailable non-resectable extrahepatal
disease and expected possible elimination of all liver
lesions leaving sufficient portion of liver parenchyma to
avoid liver insufficiency (LD). The Clinic complied with
the consensus of the Society of Surgical Oncology (SSO)
and the American Hepato-Pancreato- Biliary Association
(AHPBA) on resectability definition (7). We used the
Japanese classification for grouping LM (8).

All liver resections were performed at the Clinic of
Hepatobiliary, pancreatic surgery and Transplantology.

The study included analyses of demographic,
clinicopathological data, therapeutic surgical treatment
and postoperative results of patients with simultaneously
performed colorectal and liver resections (LR) referring
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TOJIOTUA.

AHaJ’II/IBI/IpaHI/I ca Z[eMOFpa(l)CKI/ITe, KJIIMHHUKOIIATOJIOTMYHU-
T€ AaHHHU, TCPAINCBTHUYHOTO ONCPATHBHO JICHCHUC U IIOC-
TOONCPTHUBHU PE3YJITATU NPU MNANUCHTUTE CHC CUMYJITAHHO
H3BBPHICHU KOJOPCKTAJIHU U YP 1m0 oTHOIIEHNE BIUSIHUCTO
UM BBpPXY OPCKUBACMOCTTA, KATO €Ca CPAaBHCHU C TE3U IIPHU
CTAaITHO U3BBPIICHA qepHoz[p06Ha pe3eKuu.

CTaTUCTHYECKUAT MHCTPYMEHTAPUYM BKJIIOUBA OIHMCATEN-
HU ¥ OLIEHBYHU METOMIH, TApaMETPUYHHU U HeTlapaMeTPUIHU
METOJIM, aHaliu3 Ha npexupsieMoctTa o Kamman Maiiep,
MeTtona Ha Kokc perpecusiTa, JOTHCTHYHATA PETPECHs, Me-
tona Ha Life tables, ROC ananu3 u apyrH.

PE3YNTATU

Knnan4yauTe NaHHMW 3a TMALMEHTHTE OT CHHXPOHHATA |
eramHara rpymna ca o6odmenn B Tabn. 1. 3Hauuma craruc-
THYECKA 3aBUCHMOCT MEXJIY I'PYIHTE M MPOMEHJINBATA CE
HaMHpa caMo T10 OTHOIIEHHE Ha paslpeeneHneTo Ha UM
- cranuu H1 (P<0.041).

Crannaptusupad ¢ 1 30-THeBHUAT MOPOUIUTET I MOPTAITH-
TET, KaTo € U3IM0JI3BaHa cTernennara cucrema Ha Clavien (9).
HabmronaBa ce mpeBanupaHe Ha JEKUTE ycrmoxkHeHUs (cT. [ n
IT) npu etannara rpyna (36.1%) cupsmo cuaxponHata (21%)
Y M3BECTHO ITPEBAMPaHEe HA TEKKUTE YCIOKHEHHS (CTEIICH
IIT u IV) npu cuaxponnata rpyna (16.4%) cpaBHeHo ¢ erarn-
Hata (11.2%). smoctauat moptanutet e 1.3%.

Tabnuuya 1. [No-8axxHU xapakmepucmuKku Ha nayueHmume
om dseme epynu

MpomeHnusu CumynTaH-Hu | ETanHm 0O6wo p
(n.%) (n,%) %

bpoii nayu- 43 36 79 (100%) -

eHmu

Bv3pacmosu

2pynu 16 (50.0) 16 (50.0) | 32 (100.0) | 0.646
<60 27 (57.4) 20 (42.6) | 47 (100.0)
>60

Mon
Mbike 26 (53.1) 23 (46.9) | 49(100.0) 0.818
eHun 17 (56.7) 13 (43.3) | 30(100.0)

Jlokanus. Ha

mymopa 13(72.2) | 5(27.8) 18 (100.0) | 0.109
[eceH KoOnoH 22 (53.7) 19 (46.3) | 41(100.0) 1.0
J19B KONOH 8 (42.1) 11(57.9) | 19(100.0) | o0.292
Pektym

Pasmep Ha

mymopa 31 (62.0) 19 (38.0) | 59 (100) 0.102
<5cm 12 (41.4) 17 (58.6) | 29(100.0) 0.102
>5cm

Mosumuexu /1B 32 (74.4) 25(69.4) | 57(72.2) -

G cmaduu
Gl 7 (46.7) 8(53.3) 15 (100.0) 0.570
G2 29 (52.7) 26 (47.3) | 55(100.0) 0.800
G3 6(75.0) 2 (25.0) 8(100.0) 0.280

T cmaduu
T2 1(100.0) 0 1(100.0) 1.0
T3 27 (56.3) 21(43.8) | 48(100.0) | 1.0
T4 15 (55.6) 12 (44.4) | 27 (100.0) | 1.0
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to their effect on survival and comparing them to those of
patients with staged liver resection (staged group).

The statistical tools included descriptive and evaluation
methods, parametric and non-parametric methods,
survival analysis after Kaplan-Meier, Cox regression
method, logistic regression, Life-tables method, ROC
analysis, etc.

RESULTS

Thepatients’ clinical data, characterizing the synchronous
and staged group were compiled in Table 1. Statistically
significant ratios between the groups and the variable
were found only for the distribution of LM — H1 stages
(P <0.041).

The 30-day morbidity and mortality rate was also
standardized using Clavien’s grading system (9).
Prevalence of light complications was observed
(grade I and II) in the staged group (36.1%) versus the
synchronous group (21%) and some prevalence of severe
complications (grade III and IV) in the synchronous
group (16.4%) compared to the staged one (11.2%). The
overall mortality rate was 1.3%.

Table 1. More important characteristics in the two
groups of patients

Variables Simultaneous Staged Total p
(n.%) (n,%)
Number of 43 36 79 (100%) | -
patients
Age groups
<60 16 (50.0) 16 (50.0) | 32 (100.0) | 0.646
>60 27 (57.4) 20 (42.6) | 47 (100.0)
Sex
Men 26 (53.1) 23 (46.9) | 49(100.0) | 0.818
Women 17 (56.7) 13 (43.3) | 30(100.0)
Tumor
localization
Right colon 13(72.2) 5(27.8) 18 (100.0) | 0.109
Left colon 22 (53.7) 19 (46.3) | 41(100.0) | 1.0
Rectum 8 (42.1) 11 (57.9) | 19 (100.0) | 0.292
Tumor size
<5cm 31 (62.0) 19 (38.0) | 59 (100) 0.102
>5cm 12 (41.4) 17 (58.6) | 29(100.0) | 0.102
Positive LN 32 (74.4) 25(69.4) | 57(72.2) |-
G stages
G1 7 (46.7) 8(53.3) 15 (100.0) | 0.570
G2 29 (52.7) 26 (47.3) | 55(100.0) | 0.800
G3 6(75.0) 2(25.0) 8(100.0) 0.280
T stages
T2 1(100.0) 0 1(100.0) 1.0
T3 27 (56.3) 21(43.8) | 48(100.0) | 1.0
T4 15 (55.6) 12 (44.4) | 27 (100.0) | 1.0
Lymphovasc. 19 (76) 6 (24) 25 (100) 0.130
nvasion
Perineural 17 (77.3) 5(22.7) | 22 (100) 0.210
invasion

B W W 2014 W W W BULGARIAN JOURNAL OF PUBLIC HEALTH ™ ™ M Vol.6 ™ M No1m W = =



3[1PABE HA HACENEHMNETO

Jlumdposack. 19 (76) 6 (24) 25 (100) 0.130
uHeasus
MepuHesp. 17 (77.3) 5(22.7) | 22 (100) 0.210
uHeasus
H cmaduu
H1 - - - -
H2 22 (68.8) 10(31.3) | 32(100.0) | 0.041
H3 16 (48.5) 17 (51.5) | 33 (100.0) | 0.492
Bbpoli Ha YM
>3 5(35.7) 9 (64.3) 14 (100.0) | 0.147
J1B e X4/
Ja 11 (44.0) 14 (56.0) | 25(100.0) |0.232
He 4(51.7) 3(42.9) 7 (100.0) 1.0

OO6crkaaHe: aHannu3 Ha PaKTOPUTE, BIHMSACIIN HA IPEKUBSI-
€MOCTTa Ha ONCPUPAHUTE CUMYJITAHHO U €TAalTHO TP CUHX-
poHHU YepHOpoOHH MeTacTazu oT KPK

Hammte pesynratu mokassart, de mpexuBsieMocTTa (¢pur.l)
Ha BCHYKH OOJTHH CbC CHHXPOHHH METACTa3y (CHMYJITaHHO

23.5 95% U
U €TaIlHo pe3enupanu) e ¢ meauana 23.5 mecena (95% [
ot 15.1 mo 31.9 m).

[Ipu pesennpaHuTe CUMYITAaHHO TS € ¢ MeauaHa 29.43 M.
(3.74-45.12), a ipu eraniaute- 23.50 M. (9,4-37,60). Paznuka-
Ta B IOKA3aTCJIMTEC HA ABETE I'PYIIU OIIEpHUPAHU HE € CTATHUC-
TH4ecku 3Hauuma (p=0.256).

d>ueypa 1. lpexussgemocm Ha nayueHmMume CbC CUHXPOH-
HU Memacmaau om KoJ/iopeKmarsieH kapyuHomMp ornepupaHu
cumynmaHHO U emariHo

POPULATION HEALTH

H stages
H1 - - - -
H2 22 (68.8) 10 (31.3) | 32 (100.0) | 0.041
H3 16 (48.5) 17 (51.5) | 33 (100.0) | 0.492
Number of
M
>3 5(35.7) 9(64.3) | 14(100.0) | 0.147
LN in HDL
Yes 11 (44.0) 14 (56.0) | 25 (100.0) | 0.232
No 4(51.7) 3(42.9) |7(100.0) |1.0

Discussion: analysis of factors affecting the survival of
the patients with simultaneous and staged resection at
synchronous liver metastases from CRC

Our results showed that the survival (Fig. 1) of all
individuals with synchronous metastases (simultaneous
and staged resection) had a median of 23.5 months (95%
CI from 15.1 to 31.9).

For simultaneously resected patients the survival median
was 29.43 months (3.74-45.12) and for staged - 23.50 months
(9,4-37,60). Thedifferenceintheindicatorsofthetwogroups
of patients was not statistically significant (p = 0.256).

Fig. 1 Survival of patients with synchronous metastases
from CRC with
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JlaHHUTE MO3BOJSABAT Aa C€ 3aKJIIOUYM, Y€ MPU HaMaJlsiBaHE
Ha MOCTOINEpPAaTUBHATA CMBPTHOCT, C€ OYepTaBa TEHACHIU
3a Mo-700pa MPEeKUBSIEMOCT HAa CUMYJITaHHO ONEPUPAHUTE
MAlUEHTH, IBETE KPUBU HE CE NPECHYar.

The data enabled the conclusion that at reducing
postoperative mortality rate there was a trend to improved
survival for patients with simultaneous resection, the two
curves did not cross.
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Hpe)KI/lBﬂeMOCTTa IIpU CUMYJITAHHUTC U €TAITHUTEC PE3CKIUU,
ompeneieHa o merosa Ha Life tables, e mokazana Ha Ta0i1.2

Tabnuuya 2. lMpexusssemocm 8 3agucuMocm om murna Ha
pesekyusima (no Life tables)

POPULATION HEALTH

The survival at simultaneous and staged resections defined
by the Life Tables method is presented in Table 2.

Table 2. Survival by resection type (after Life tables)

Mpexusaemoct | CMMyNTaHHU ETanHm Survival Simultaneous Staged
1-ropmHa 4% 75 % 1-year 4% 75 %
2- TOA4UHUN 58 % 50 % 2- years 58 % 50 %
3-roguHu 42 % 29 % 3- years 42 % 29 %
4- roguHn 36 % 13% 4- years 36 % 13%
5-roguHu 29% 13% 5-years 29% 13%

[Tpu cUMyJITaHHO U3BBPIICHUTE PE3CKIMHU 4-1 5-roIUIIHATA
MPeXHUBIEMOCT € o-rosiaMa (36% u 29%), B cpaBHEHHE € Ta3H
npu erartaute YP (13% u 13%). TecTsT Ha YHIKHHCOH 00aue,
MIOKa3Ba, Y€ Pa3INKUTE HAMAT CTATHCTHYECKA 3HAUUMOCT.

JleTepMUHHUPAHETO HA PUCKOBUTE (HAKTOPH, BIHUSCIIH Ha
MPEKHUBIEMOCTTA HA OOTHHUTE, € BAXKHO 32 OMPEICNSIHE PO-
rHO3aTa MPH MAl[HEHTHTE ChC CHMYITAHHHU pe3eKinu Ha UM
ot KPK (tat6m. 3).

MHoro aBTOpu CHOOIIABAT, Ye HANPETHANUAT CTaJAWNH Ha
mepuaHus KPK, roremust Opoit (>4) u pasmep Ha UM (>5
cm), ciMrToMaTHIanTe UM, HATMIUETO HA CATETUTHH Me-
TacTa3u u cuHXpoHHocTTa HAa UM ¢ mbppBuunus KPK, Buco-
KOTO HMBO Ha EKCIIPECHs Ha MHANKATOpa 3a npoiudepamnus
(xkato Ki67) 1 HanMW4IMeTo Ha TYMOPHA T€HOMHA aJITEePALNs
CUTHU(HUKAHTHO KOPEIUpPAT C JIOMIaTa IBJTOCPOYHA IPO-
rHO3a ciexn xematekromusTa (3,10,11). Huxoit ot Te3u mpo-
THOCTHYHHU (DaKTOpH oOade He ce cMATa 3a KOHTPAanHINKa-
1M 3a u3BbpiIBane Ha YP.

Tabnuya 3. [lpocHOCMUYHU ghakmopu 3a rnpexusssemocm

For simultaneous resections the 4- and 5-year survival
was greater (36% and 29%) compared to that with staged
LR (13% and 13%). Wilkinson’s test, though, did not
show statistical significance of the differences.

The determination of risk factors, affecting the patients’
survival was important for the assessment of the prognosis
for patients with simultaneous LR from CRC (Table 3).

Many researchers stated that the advanced stage of
primary CRC, the large number (> 4) and size of LM
(>5cm), symptomatic LM, presence of satellite metastases
and synchronous LM with the primary CRC, high level
of expression of the proliferation indicator (as Ki67) as
well as presence of tumor genome alteration, correlate
significantly with the bad long-term prognosis after
hepatectomy (3, 10, 11). None of those prognostic factors,
though, was regarded as contraindication to performing
liver resection.

Table 3. Prognostic factors for survival for some large

rpu Hsikou 2onemu cepuu cried YP 3a KPK series after LR for CRC
ABTOp Bpoii Pasmep Ha| Bpoii CUHXPOHHU unn| MWHTepBan 6e3 Crapguii Ha MNpeaon Bua Ha
nauueHTU Tymopa MeTaXpOoHHU nporpecus MbpB.TYyMOp CEA pe3seKuuaTa
(Author) |(Number of| (Tumor |(Number)|(Synchronous or| (Interval without | (Primary tumor (Pre-operative (Resection

patients) size) metachronous) progression) stage) CEA) type)

Minagawa 235 - + - - + - -

Cady 244 - + - - - +

Iwatsuki 305 + + + + + +

Scheele 469 + - + + + +

Jaeck 747 - - - + - -

Fong 1001 + + + + + +

Nordlinger 1568 + + + + + + -

,):[06p0T0 IIO3HaBaHC Ha (baKTOpI/ITe, CBBpP3aHU C IMOBUIICH
PHUCK 3a ONPCIKUBIACMOCT HAa MAlIUCHTA, MOXKE JJa ITIOMOI'HE 3a
nozl6opa Ha KaHAWJJaTH, 3@ KOUTO UMa BEPOATHOCT 3a 110JI3a
OT CUMYJITaHHA PE3CKIUA Ha IBPBUYHUA KApLIIUHOM U MCTa-
CTAaTUYHUTC LIepHOﬂpO6HI/I JIC3UU.

44

The good knowledge of factors associated with higher
risk for patient’s survival can assist the selection of
patients who could benefit from simultaneous resection
of the primary cancer and metastatic liver lesions.
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Hamnre nanHu 3a BIMSIHUETO HA OTACTHUTE (PaKTOpU BBPXY
MPpEKUBACMOCTTAa Ha ONCPUPAHUTE CUMYJIITAHHO U €TAaIlHO
MOKa3BaT CICAHUTE pe3yaTaTu (1abi.4):

Tabnuuya 4. EOHosapuaHmeH aHanu3 3a 8/1USSHUEMO Ha
HAKOU KITUHUYHU (hakmopu 8bpXy npexussemocmma Ha
onepupaHume cuMyimaHHO U emariHo

POPULATION HEALTH

Our evidence on the effect of the particular factors on the
patients with simultaneous and staged resection showed
the following results (Table 4):

Table 4. Univariate analysis for the effect of certain
clinical factors on the survival of individuals with
simultaneous and staged resection

NMpomeHnusu Bpoii MepguaHa Ha p 95%00
(Variables) (number) npeXxuBaemoct (95% Cl)
(median survival)
Cumynm.| EmanHo | Cumyam.| EmanHo | Cumyam.| EmanHo | Cumyam. Eman+o
(sym) (stage) | (sym) (stage) | (sym) (stage) | (sym) (stage)
Bb3pacr (Age)
<60 16 16 26.37 28.96 0.117 0.794 11.10-71.7 15.90-42.04
> 60 27 20 29.43 18.03 - . 14.66 - 44.20 0.00 —43.27
MNon (Sex)
Mubike (Men) 26 23 41.40 28.97 0.003 0.896 11.10-71.70 12.63 -45.30
*enu (Women) 17 13 15.40 18.60 0.22 - 6.36 - 24.44 6.59 —30.61
Jlokanus. Ha Tymopa
(Tumor localization)
[O.konoH (R. colon) 13 5 26.37 28.97 0.198 0.504 4.32-48.41 6.77 -51.17
N.konoH (L. colon) 22 19 22.27 14.23 0.035 0.644 0.00-51.46 0.12-28.35
Pektym (Rectum) 8 11 10.80 37.47 0.555 0.522 0.00- 38.8 17.11-46.83
G cragum (G stage)
G1-G2 36 34 29.00 0.007 0.367 24.50- -
G3 7 2 - - - - -
T crapgwm (T stage)
T2-T3 27 20 22.27 30.98 0.159 0.031 0.86 - 43.68 27.25-36.69
T4 14 12 10.27 17.73 0.059 - 0.00 - 32.12 5.02 —24.45
NumoHu Bb3nK (Lymph nodes)
MNo3nTtnehuM (Positive) 25 21 20.87 14.73 0.085 0.05 12.03-29.70 6.19 —23.28
HeratusHu (Negative) 15 13 41.40 30.93 - - 16.83 - 65.97 26.23 - 46.50
JlumdoBsack. uHeasusa — CEA
(Lymphovasc. Invasion — CEA) 18 6 20.87 8.43 .339 0.181 12.41-29.32 8.02 - 8.85
<30 9 11 15.40 14.23 0.488 0.236 9.73-21.07 7.86—-20.61
<30 6 9 20.63 36.37 - - 1.72 —39.55 19.70 - 59.37
Bpoii YM (Number of LM)
<3 31 - 41.40 - 0.09 - - -
>3 10 14 10.28 19.60 0.004 0.768 7.93-12.60 12.68 - 26.52
Pasmep Ha UM (LM size)
<5cm 30 19 34.20 30.93 0.009 0.340 10.11-58.29 15.43 -46.43
>5cm 11 17 10.27 14.73 - 2.49 - 18.05 7.96 - 21.50
H cragum (H stage)
H1 21 10 29.43 34.61 0.149 0.112 18.42 - 40.45 -
H2 15 17 34.20 19.60 0.894 0.072 7.50-60.90 4.39-34.81
H3 5 9 8.00 30.10 0.005 0.718 5.45-10.55 0.00-61.73
Bupa Ha YP (LR type)
lonama (Large) 10 13 8.73 28.97 0.000 0.499 6.46-11.01 7.69 -50.25
Manka (Small) 30 23 41.40 19.60 0.000 0.499 17.37-65.43 12.77-26.43
AHaTomuuHa (Anatomic) 17 16 15.40 23.50 0.003 0.330 2.86-27.95 7.26 -39.74
HeaHaTomuyHa (Non-anatomic) 24 18 70.47 30.93 0.005 0.248 0.00 - - 13.40 - 48.46
AcouunpaHa (Associated) 10 8 26.38 30.93 0.702 0.295 9.83-42.91 7.23-54.63
NB 8 XAN (LN in HDL) 4 3 - - 0.450 0.700 - -
KpbBo3ary6a (Blood loss)
<300mn 29 6 34.20 23.50 0.044 0.189 15.98 - 52.42 4.14 - 42.86
> 300mn 4 23 8.73 9.50 - - 0.00 -28.30 0.00 —29.47
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AEMOIPA®CKU ®AKTOPU

Criopeq HSKOW aBTOPH MBKKHST 0] MMa MO-JIOMIa Ipo-
r'HO3a 32 MpeXHBiIeMocTTa. J[pyru cpodmasar 3a no-106pa
nporHo3a cnep xenatekromus npu KPUM 3a xeHckus mnoiu
(4), HO Te3m pe3yJTaTH HUKOTa HE ca OWUIIU SCHO OOsCHSIBa-
Hu. [ToBedeTo mpoyuBaHUsI HE HAMHPAT 3aBUCHMOCT MEX Ty
T0JIa Ha MAlMEeHTUTE, Bb3pacTTa 1 npexussieMoctra. Oopa-
0oTKaTa Ha HAIIUTE JJaHHU MI0Ka3Ba OJaronpusTHO BIUSHUE
Ha MBXKHUS 0] BBPXY IMPEKUBIEMOCTTA Ha MAIlMEHTHUTE
npu cumyntanHo u3Bbpiena KPP u UP (p<0.003).

B mera-ananu3 na Minagawa u chaBT. Bb3pacTTa Ha Malu-
SHTHUTE CE OIpEIeNs KaTo €AMHCTBEHUSAT CUTHHU(UKAHTCH
nporaoctuyeH ¢akrop (12). Ilpu exHOBapHaHTHUS aHAIN3
3a CHMYyJITaHHATa rpymna o0mara MmpeXuBsIeMOCT MpH Ia-
LUEHTHTE Ha Bb3pacT >70 roquHu HamMaJIsiBa, KaTo mogoOHa
TEHACHIUS UMa M IIPY €TalHaTa I'pyTa Ha ChIaTra Bb3pacT.

Pesynrature OT HalIETO U3CIEABAaHE HE MOKA3BaT BIUSHHE
Ha Bb3PACTTa BbPXY [IPEKUBIEMOCTTA HA [TALIUCHTUTE.

®AKTOPU, CBbP3AHU C NbPBUYHUA TYMOP

[ToBeueTo aBTOPH HE OTKPHUBAT CHIIECTBEHA Pa3INKa B TIpe-
JKHBSIEMOCTTa B 3aBUCUMOCT OT JIOKQTH3aIUATa Ha IbPBUY-
Hus KPK (14). HaGmromaBanata MequaHa Ha IPEKUBIEMOCT
e 35 mecena, a S-roguiiHata npexuBsieMoct - 22%. Te3u
pe3yNTaTh ca CXONHH C IPYTH MPOYUYBAHUS, CHOOIIaBAIIH
3a S-roguuiHa npexuseMmocT ot 20 1o 55 % npu cpenHa
npexuBsieMocT oT 28 u 40 mecerna (15,16).

AHanu3bT Ha HAIINTE JaHHU TI0Ka3Ba, 9 CUMYJITAHHO OIle-
pUpaHHUTE MAIIMEHTH UMAT 10-100pa MeuaHa Ha IPEeKUBsie-
MOCT IIPH JIOKAJTU3alKsI HA TBPBUYHUS TyMOP B IE€CEH U JISIB
KOJIOH - 26.4 M 1 22.3 M, a TIpH €TalTHUTE - B peKTyM - 31.9
M. bnaronpusTHa mporHo3a ce HaOIOAaBa TIPH MAITUCHTUTE
¢ nokanu3auus Ha nbpBuuHusa KPK B curmara, 3atoBa us-
BBPIIBAHETO HA cuMYyJTaHHa YP oka3Ba MONOKUTEIHO BJIH-
SHHE BBPXY npexuBsieMoctTa (p<0.035). IIpexxuBsemocTTa
no Life tables - 1,3 u 5-roguniHa e ¢ Hal#-TOISAM AT TIPH JTO-
KaJM3aIus Ha TyMopa B JIEBUA KOJOH, S-roaumHaTa e 30%
npu cumyntanauTe u 20% - mpu etanuute. [Ipu Tymop Ha
pextyMma 32% nokuBsIBaT 10 3 TOJUHU.

[Tpn ynuBapuaGminHus ananu3 Ha Fujita u cpast.(17), pT4
CTaJMSIT HAa IBPBUYHUS TYMOP € TPAaHUYHO CUTHH(UKAHTCH
(axTop, HO TOBA HE CE€ MOTBBPXKAAaBA OT MYJITHBAPHAOHIIHU S
aHanu3. CTaausT HA ITBPBUYHUS TYMOp € CUTHH(UKaHTCH
MIPOrHOCTHYEH (akTop U B poyuBaHeTo Ha Taniai (18).

B namarta cepust nauuentute ¢ pI4 craauil Ha IbPBUYHUS
KPK u eranno u3BbpumieHu UP umaT no-yoma npexusse-
MmocT oT pT2-3 cragus (p<0.031), karo S-rognmuara e 0%.
CHUMyJITaHHOTO WJIM €TanHO M3BbplIBaHe Ha YP npu na-
nueHTuTe B pT4 ctaguy He TMOBJIMSBA CHIIECTBEHO JIOMIATA
JIBJITOCPOYHA MpeXuBsieMocT. [louTn enHakBa MpH JIBETE
rpynu 3a ctaguu pI2-T3 e m mpexxuBsiemocTTa 110 Life tables
-1, 3 u 5-ropmmHa, choTBeTHO 80%, 40% m 30%. B cTagum
pT4, 3-rogumHaTa MPEKUBAEMOCT € MO-TOJIsIMa MTPH CUMYJI-
TaHHHTE -23%, Ipu eTamHUTE € 8%.
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DEMOGRAPHIC FACTORS

Some researchers stated that male gender had a worse
survival prognosis. Others outlined better prognosis after
hepatectomy for CRLM for females (4) but those results
have never been clearly substantiated. The analysis of
our data showed beneficial effect of male gender on
patients’ survival with simultaneous colorectal and LR
(p <0.003).

A meta-analysis of Minagawa et al. stated that patients’
age was the only significant prognostic factor (12). The
univariate analysis of the simultaneous group showed
that the overall survival of patients aged 70+ decreased
with the same tendency valid for the staged group of the
same age.

The results of our survey did not show any effect of age
on patients’ survival.

FACTORS, ASSOCIATED WITH PRIMARY
TUMOR

Most authors did not find substantial difference in
survival depending on the localization of the primary
CRC (14). The observed median survival was 35 months,
and the 5-year survival - 22%. Those results were similar
to other surveys results, stating 5-year survival from 20
to 55 % at mean survival of 28 to 40 months (15, 16).

The analysis of our data showed that simultaneously
resected patients had a better survival median at
localization of the primary tumor in right and left colon
- 26.4 months and 22.3 months respectively, and those
with staged resection — in the rectum - 31.9 months.
Favorable prognosis was outlined also for patients
with sigma primary CRC localization, that is why the
simultaneous LR benefitted the survival (p<0.035). The
1, 3 and 5-year survival according to Life tables was
prevailing at tumor localization in the left colon, 5-year
survival was 30% for simultaneous and 20% for staged
resections. Thirty two percents with rectal tumor lived
up to 3 years.

The univariable analysis of Fujita et al. (17) showed
that pT4 — the stage of primary tumor was a marginal
significant factor but it had not been confirmed by
multivariable analysis. The stage of primary tumor was a
significant predictive factor also in Taniai’s study (18).

In our series the patients in pT4 stage of the primary
CRC and staged LR had worse survival than those in
pT2-3 stage (p < 0.031) with 0% for 5-year survival. The
simultaneous or staged LR for patients in pT4 stage did
not affect substantially the poor longterm survival.

The 1-, 3- and 5-year survival according to Life tables
was almost similar for both groups at stages pT2-T3 -
80%, 40% and 30% respectively. In stage pT4, the 3-year
survival was longer for simultaneous resections - 23%
vs. 8% for delayed ones.
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Cnopesr Minagawa mnporsosara 3a MpexHuBSIEMOCTTa 3aBHCH
moBeye OT (PaKTOPH, OTHACSIIH Ce 10 IbpBUUHUsS TYMOp (19).
[Tpu 55 nanueHTH ¢ >4 MO3UTHUBHU JIOKOPETMOHAIHU JTHUMQ-
HU BB3JIU (IO IBPBUYHMS TyMOP) MPOrHO3aTa € MOo-JIolIa OT
tasu 3a 47 nauueHtu 6e3 TakuBa WM ¢ 1 1o 3 MeTacrarny-
Hu JIB. JIpn6ounHaTa Ha TyMOpHAaTa MHBA3Ms U WHBA3MATa
B JTUM(HHUTE CHJIOBE OKOJIO ITHPBUYHUSI TYMOp CBIIIO Ca CHI-
HudukanTHH QakTopu. ToBa nokasea, ue hakTopuTe, 3acsira-
my UM, pasriexiaHd caMOCTOSITENIHO, €4 HEJOCTAThYHU 32
00CHK/JaHEe Ha ONIEpaTUBHUTE HHIUKALIUYU ITPH TTALIUEHTH ChC
CHHXpOHHU MeTacTa3u. CpeaHara npexussieMocT npu pNO u
pN1 e cvotBetHo 7.2 . m 3.1 1. (1.7-5.3), a npu manueHTH C
pN2 - mpexxuBsiemocTTa € 1.8 I. 3aT0Ba M aBTOPBT MPENOPHUBA
OHOJIOrMYHA CEIeKITHs ¢ HeoaaroBaHTHA X T MpH MaIMeHTH ¢
>4 metactarnyHu kosopekraiuu JIB (20). Fujita u cbasr. (17)
aHaNMM3UpaT JaHHUTE 3a 97 MalUeHTH ChC CHHXPOHHU MeTa-
CTa3u ¥ HAMUPAT 332 OCHOBEH NporuoctuydeH ¢paxrop JIB oxo-
JIO IBPBUYHUSA TYyMOD, CJI€ABaH OT MO3UTHBHA MATOJOIMYHA
PE3eKIMOHHA I'PaHUIa HA METacTa3HTe.

HammmsT ananu3 nokassa, 4e Ipu OOJHUTE C METaCTaTHYHU
JIB (N1-2) 1 u3BBpIIeHa CHUMYJITaHHA OIEPALUs, MEUaHATA
Ha IIPEKMUBAEMOCT € JIBa IBTH II0-HUCKA OT Ta3H IPH NalueH-
trte ¢ NO — 20.87 m. u 41.4 m.(p=0.085). EraniHo onepupanu-
Te nanueHTH ¢ Metacrarnyau JIB (N+) umar crarncruyeckn
JIOCTOBEpHA IT0-KpaTKa Me1uaHa Ha npexussemoct (14.7 m),
MOTBBPACHO W OT MyntuBapuaHTHUs aHanmm3 (p<0.05). Ilo
Life tables mpu meractarmunu JIB okono mepsuunus KPK,
€IHOTOJIMIITHATA MTPEKHUBSIEMOCT IIPU CUMYJITaHHHUTE € 58%,
3-ronuniHara € cboTBETHO 19%, a mpu etanuute - 9%. Camo
10% OT cuMyJITaHHO ONEPUPAHUTE MPEKUBABAT 5-TOJUHHU.

®AKTOPH, CBbP3AHU C YHEPHOAPOBHUTE
METACTA3U

Cnopen MHOTO aBTOpH OposiT Ha UM Bce olie mpoabJpKaBa 1a
OBe tuMuTHpan GakTop Ipu B3eMaHe Ha perieHue 3a YP.
ToBa ce OBIKM Ha CHIICCTBYBAIIH PETPOCIEKTHBHU ITyO-
mukanud (21,22) ¥ TONSIMO MYITH-HHCTHTYIIHOHAIHO TIPO-
yuBaHe (23), koeTo cho0mIaBa 3a 5S-ToqUIITHA TPEKUBIEMOCT
camo nipu 18% u mpexxkuBsieMocT 6e3 mporpecus mox 48 me-
cena (24,25). Hama pasznuka B 5-TOIHUIITHATA TPEKUBIEMOCT
npu < 4 u > 5 Gunarepanxau metactasu (26). B npyro mpo-
Y4BaHe CBIIO HE CE HAMHPA CTATUCTUICCKHN CHTHH(pHKaHTHA
pasnuKa B S-TOAUIIHATA MPEKUBSIEMOCT MIPH MAIIHEHTUTE C
<3 wuc4 no 7 meracrasu. Ilanuenture ¢ > 8 ne3un uMatT
JIolma TMPOTHO3a, HO S-TOAMIIHATA MPEKHUBIEMOCT JOCTHTA
24.2% (24). OuepraBa ce KaTO HMPOTHOCTUYHO IO-BaXCH
M10-CKOPO OTTOBOPBT KbM HeoaJtoBaHTHaTa XT, OTKOJIKOTO
opost Ha UM (25,26,27). KonmnuecTBOTO Ha METaCTa3uTe U
OMI00apHOTO MM pasmpeecHUe He € KOHTPaWnHIUKAIUS 32
MOTEHITMAITHO paJinKaliHa pe3ekius (28).

Cnopen De Brauw nanuuuero Ha 3 u noBeue UM ce siBsiBa
HeOnmaronpusiteH ¢aktop (29), HO S-romMIIHATA TPECIKUBSI-
emocT He ¢ MHoro Hucka (30). Hsaxou mpoydBaHus mnoxas-
BaT, Ye HAMA CHIUICCTBEHA pa3jiMKa B MPOIBIKUTEIHOCTTA
Ha ’)KMBOTA MPH ManueHTuTe ¢ >3UM U Te3u ChC COTUTAPHO
3acarane (31).

POPULATION HEALTH

According to Minagawa the survival prognosis depended
more on factors associated with the primary tumor (19).
In 55 patients with > 4 positive locoregional lymph nodes
(by the primary tumor) the prognosis was worse than that
for 47 patients without or with 1 to 3 metastatic LN. The
depth of tumor invasion and invasion into the lymph vessels
around the primary tumor were also significant factors.
That showed that factors affecting LM were insufficient
for discussion of surgical indications in patients with
synchronous metastases when referred to individually.
The mean survival at pNO and pN1 was 7.2 years and 3.1
years (1.7-5.3), and for patients with pN2 - 1.8 year. That
is why the author recommended biological selection with
neoadjuvant chemotherapy for patients with more than 4
metastatic LN (20). Fujita et al. (17) analyzed the data of
97 patients with synchronous metastases and determined
LN around the primary tumor as the main predictive
factor followed by positive pathological resection border
of the metastases.

Our analysis showed that patients with metastatic LN (N1-
2) and simultaneous resection had a survival median two
times lower than that of patients with NO — 20.87 months
and 41.4 months respectively (p = 0.085). Patients with
staged resection with metastatic LN (N+) had statistically
significant shorter survival median (14.7 months), that
was also confirmed by multivariate analysis (p < 0.05).
According to Life tables in the case of metastatic LN around
the primary CRC the one-year survival of individuals
with simultaneous resection was 58%, the 3-year one was
respectively 19%, and 9% - that of persons with staged
resection. Only 10% of the simultaneously operated
patients showed a 5-year survival.

FACTORS ASSOCIATED WITH LM

Many researchers outlines the number of LM as still a
restricting factor at decision-making for liver resection.
This was due to available retrospective publications (21,
22) and a comprehensive multi-institutional survey (23)
reporting S-year survival of only 18% of the patients and
survival without progression less than 48 months (24, 25).
There was no difference found in 5-year survival in case
of < 4 and > 5 bilateral metastases (26). Another study
also did not evidence statistically significant difference
in 5-year survival of patients with < 3 and with 4 to 7
metastases. Patients with > 8 lesions had poor prognosis but
the 5-year survival reached 24.2% (24). It seemed that the
response to neoadjuvant chemotherapy was prognostically
more important than the number of LM (25, 26, 27). The
number of metastases and their bilobar distribution was not
a contraindication to potentially radical resection (28).

According to De Brauw the presence of 3 and more LM
was an unfavorable factor (29) but the 5-year survival was
not very low (30). Some surveys showed that there was no
substantial difference in life expectancy of patients with
>3 LM and those with solitary damage (31).
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Hue criopensiMe MHEHMETO HAa NOBEYETO aBTOPH, Y€ HaJIM-
YUeTO Ha MHOkecTBeHM UM He e KOHTpauHuIKalus 3a
YP, HO ce siBsABa 10U IPOrHOCTUYEH UHIUKATOP. B Hamero
MpOyYBaHE MPEKUBIEMOCTTA IIPU MALUEHTUTE C EAUHUYHHU
JIE3UU € MO-BUCOKa OT Te€3U ¢ MHOxkecTBeHHU. [IpakTukara
M0Ka3Ba, Y€ KOJKOTO MO-MajKO Ca METacTa3uTe B YEPHUS
Ipo0, TOJKOBA IMO-00pa € MPEeKUBSIEMOCTTA Ha OIepupa-
Hute. Hamure pesyiaratu noTBbpKJaBaT CTAHOBUILETO, Y€
IIPY CUMYJITAHHO ONepUpaHuTe HaluuueTo Ha > 3 UM B UJ|
e Jioml mporHoctuyeH (akTop. MenuaHata Ha TPEKUBSIC-
MocT B Te3u ciyuau e 10.3 m (7.9 - 12.6 m) npu p<0.004.
[Ipu onepupanute etTanHo MeauaHata € 19.6 m (12.7 - 26.5
M), HO pa3juKara B CpaBHEHHE C MeJlHaHaTa Ha OCTaHAJIU-
T€ ONEepUpPaHU € CTATUCTUUYECKH He3Haunma. OnepupaHuTe
eTamHo ¢ noseye oT 3 UM umar no-roysiM Asi1 B TPUTOIHIII-
HaTa MPEeKUBIEMOCT OT TO3U Ha ONEPUPAHUTE CUMYJITAHHO

-20% / 2%.

B nuTeparypara chlnecTByBarT pa3HOIiaacus OTHOCHO 3Haue-
HHUETO Ha TYMOPHHMSI pa3Mep Ha MeTacTa3aTa 3a IIporHo3ara.
W3non3BaHUTE TPOrHOCTUYHU PUCKOBH cKaiH (3,32) BKITIO-
YBaT TyMOpPHUS pa3Mep, KaTo (pakTop, KOWTO BIIOIIABA IPO-
rHO3aTa, HO TOBa HE ce ImpueMa oT Bcuuk (6,31,33,34).

Pazmepure Ha UM npu onepupaHuTe OT HAC NALIUEHTH Ba-
pupat ot 1 g0 20 cm. Haii-gecTo cpemianu ca pa3Mepure Ha
UM no 3cm — 68%, cripsimo 32% nan 5 cMm. Ilpu romemure
UM > 5 cM mpexuBseMocTITa HE € 3aJ0BOJIMTENHA. AHa-
JMU3BT MOKa3a, Y€ CUMYJITAHHO OTIIEPUPAHUTE C METACTA3H <
5 cM MMaT MeAMaHa Ha MpeXuBsIeMOCT 34.2 M., a Te3:u >5
cm -10.3 m.(p<0.004). IIpu eTtanHO onepupaHUTEe MEANAHATA
Ha mpexuBsieMocT € ¢cboTBeTHO 30.9 M u 14.7 M. (p=0.340).
Hamute manHu mo3BoisBaT aa ce 0000IIH, Y€ CUMYJITaH-
HOTO OoTcTpaHsiBaHe Ha UM Haja 5ScMm BiMs€ HEraTHBHO Ha
npexussiemoctTa (p<0.004), a 6maronpusTeH edexT 3a Hes
nma ripu UM nop Scm.

Bbrpekn HabmopaBaHuTe pa3ivKd, OCOOCHO IPU CHMYII-
TaHHUTE PE3EKLUU, TOBA HE MOXKE J1a € IPUYMHA [1a CE OTKa-
JKeM OT onepanus npu roasemute UM, Toil kaTo pe3ekuusTa
Ha Y/l c nocnenBama agroBanTHa XT € eTMHCTBEHUST HAUUH
3a yIbJKaBaHe Ha MpexkuBseMocTTa. B MojepHaTa KoHIen-
sl OpoAT M pa3MepUTE HAa METACTAa3UTE HE Ca MpHEeMaHH
KaTo M3KJIoYBall (PaKTop IpU OOCHKJAaHE HA MAIlUEHTUTE
3a omepanus, Ho OTTOBOPBT KbM HeoaaroBanTHaTa XT Moxe
J1a ce IIpUeMe KaTo IIPEAUKTOP Ha IIOCTOIEPaTUBHUTE PE3yJl-
TaTH [IPU Bb3MO)KHA TEXHHYECKA PE3eKTaOMITHOCT.

Cnopen Minagawa u Fujita (17,19) 6posT, pa3zMepsT U pasi-
peneneHuero Ha UM He ca IPOrHOCTHYCH Oelier.

[IpeobnagaBaust Opoit 6OJHU OT HaIllaTa CePHUS ChC CUMYJI-
TaHHU PE3EKI[UH ca C YHUII00apHa JIOKan3alus, ¢ MeHaHa
Ha npexuBsgemMoct okoio 30 mecena. [lpu H2 nuctpulynus
(37%) menuanata e 34.2 mecena, a npu H3 - 8 mecena, kato
KOKC-perpecusiTa okaspa CTaTUCTHYEeCKa 3HAYMMOCT Ha I10-
kazateins (p<0.005). IIpu etanHO onepupaHuTe ¢ OMI00ap-
HU UM (52.3%) Meananata Ha mpexxumsemMocT e 20 Mecera u
IIOKa3Ba CTATHCTUYECKa JOCTOBEPHOCT MPU MHOTO(AKTOP-
Hus aHanu3 (p=0.003) (Tad:m.5).
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We support the standpoint of most authors that the
presence of multiple LM is not a contraindication to LR
though it is an unfavorable prognostic indicator. Our
survey showed that the survival of patients with solitary
lesions was longer that of those with multiple ones. The
practice has revealed that the less numerous the liver
metastases were the longer the patients survival was.
Our results confirmed the view that the presence of >
3 LM in the liver was an unfavorable prognostic factor.
The median survival in those cases was 10.3 months (7.9
- 12.6 months) at p < 0.004. Patients with staged resection
had a median of 19.6 months (12.7 - 26.5 months) but
the difference when comparing the median of the other
resected patients was statistically insignificant. Patients
with more than 3 LM that had undergone staged resection
had a greater contribution in the 3-year survival than
those with simultaneous resection - 20% / 2%.

The available publications revealed disagreements on
the importance of the tumor size of the metastases for
the prognosis. The implemented prognostic risk scales
(3, 32) incorporated tumor size as a factor worsening the
prognosis but this standpoint was not widely accepted (6,
31, 33, 34).

The size of LM in our surveyed patients varied from
1 to 20 cm with prevailing sizes up to 3 cm — 68% vs.
32% over 5 cm. Patients’ survival at large LM - > 5 cm
was not satisfactory. The analysis showed that patients
with simultaneously resected metastases < 5 cm had a
median survival of 34.2 months while those with > 5§
cm -10.3 months.(p < 0.004). The median survival for
patients with staged intervention was 30.9 months and
147 months respectively. (p = 0.340). Our evidence
supported the statement that simultaneous resection of
LM > 5 cm affected negatively the survival (p < 0.004)
and its beneficial effect was achieved for LM <5 cm.

The identified differences, especially for simultaneous
resections cannot give a good reason to give up surgical
treatment of large LM as the only way to achieve longer
survival is liver resection with following adjuvant
chemotherapy. The current concept does not perceive
the number and size of metastases as eliminating factor
when discussing patients to be treated surgically but the
response to neoadjuvant chemotherapy could be regarded
as predictor of post-operative results at possible technical
resectability.

According to Minagawa and Fujita (17, 19) the number,
size and distribution of LM were not a prognostic feature.

The majority of patients of our series with simultaneous
resections had unilobar localization, median survival
about 30 months. At distribution H2 (37%) the median
was 34.2 months and at H3 - 8 months with Cox regression
showing that the indicator was statistically significant (p
< 0.005). For patients with staged resection of bilobar
LM (52.3%) the survival median was 20 months and
showed statistical significance at multivariate analysis
(p=0.003) (Table 5).
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Tabnuuya 5. MNpexussiemocm o Life tables, e 3asucumocm
om ducmpubyyusama Ha YM

lMpomeHnusu | 1-2o0uwHa 3-200uwHa 5-200uwHa

cum eman | cum eman | cum eman

H1 craguii 78% 70% | 43% 58% | 25% -

H2 ctapwuii 68% 60% | 35% 18% | 18% -

H3 cTragwmii 22% 73% |- 18% |- -

JlaHHWTE TTO3BOJISBAT J]a CE HAIIPABU U3BOJL, Y€ IIPH ITALIUCH-
THTEe ¢ MHOXKecTBeHH Omrobapan UM (H3) mpornosara 3a
JUBJITOCPOYHA NTPEKUBIEMOCT € JIOIIA - KaTO B HAaIllaTa Cepus
3-ropMIHaTa Npu eTanHo u3BbpIeHuTe goctura 18%. Ipu
Haimuuue Ha exuHnYH UM mo-mo0pa npexnBIeMOCT ce
MOCTUTA IIPU €TAIHOTO OTCTpaHsiBaHe Ha mbpBuyHUSI KPK
n UYM.

®AKTOPU, CBBP3AHU C OBEMA HA
YEPHOAPOBHATA PE3EKLUA

lomemuHaTa M aHATOMMYHOCTTA Ha PE3EKLHUATA CBIIO CE
00cwHxaa KaTo (pakTOp 3a MPOTHO3aTa HA IMPEKUBIEMOCTTA.
Hamure nannu nokaseart, dye ronsiMara YP npu cumyinras-
Ha Ollepanus ce XapakTepusnupa ¢ Majka MeAMaHa Ha Ipe-
xuBsgeMocT - 8.7 M. Iloka3aTensT e cTaTUCTUYCCKH 3HAUUM
(p<0.000). Ilpm manka pe3eknusi MEAMAHATA HA TIPECKUBSIC-
MocT e 41.4 m (p=0.000). Moxe na ce xaxe, ue ronsmara YP
MIpY CUMYJITaHHA ONEpalysl € HeTaTHBEH (PaKTOp 3a MPEKHU-
BSIEMOCT, a MaJIKaTa - HO3UTUBEH (haKTOP.

EnnoBapuantHusaT Kokc perpecmoHeH Moaen HMOTBBPAM, Ue
NPU CUMYJITAHHO PE3CLHMPAHUTE IMAIMEHTH CUTHU(UKAHTHO
BIIMSAT BBPXY IPESKHUBIEMOCTTa (HAKTOPHUTE, MOCOYCHH Ha
Taom. 6.

Tabnuya 6. ®akmopu, KOUMO 8/1UASIM 8bPXY Npexussie-
Mocmma npu onepupaHume cuMysImaHHO Om CUHXPOHHU
KP4YM

Cu2HUGUKaHmMHo 6aa2o0- | Cu2HUPUKAHMHO He2amueHo
npusmMHo enusHuUe 8bpxy | 8auUAHUE 8bPXY Npexcussemocm-
npexueaemocmma ma

MBXKKMAT non
(p=0.003)

BpoAT Ha YepHOAPO6HUTE MeTa-
cTasu >3 (p=0.004)

MankaTta yepHogpobHa
pesekuua (p=0.000)

PasmepbT Ha YepHOAPOOHUTE
meTacTasm>5cm (p=0.009)

ATUNUYHaTa YepHOAPOO-
Ha pe3ekuus (p=0.005)

OundysHoTo BunobapHo pasnpese-
neHue Ha YM (p<0.005)

lonsamata yepHogpobHa peseKkuma
4 cermeHTa (p<0.000)

PuCKBT, CBBp3aH C HETATUBHO JEHCTBAIUTE (PAKTOPH, € BH-
cok u ce aBmwkH oT 3 10 20. Pe3ynrarsT e BaxeH, ¢ Orjen
OTIpeAeTIsTHE Ha MPOTHOCTUYHU HHANKATOPH.

POPULATION HEALTH

Table 5. Survival according to Life tables depending on
LM distribution

Variable 1-year 3-years 5-years

sim | staged | sim | staged | sim staged
H1 stage | 78% | 70% 43% | 58% 25% | -
H2 stage | 68% | 60% 35% | 18% 18% | -

H3 stage | 22% | 73% - 18% - -

The results enabled the conclusion that patients with
multiple bilobar LM (H3) had unfavorable prognosis for
longterm survival — in our series the 3-year survival of
those with staged resection reached up to 18%. In the
presence of solitary LM better survival was achieved at
staged resection of the primary CRC and LM.

FACTORS ASSOCIATED WITH THE SCOPE
OF LIVER RESECTION

The size and anatomical features of the resection have
also been discussed as a factor for survival prognosis. Our
data showed that large LR at simultaneous resection was
associated with small median survival - 8.7 months. The
indicator was statistically significant (p < 0.000). At small
size resection the median survival was 41.4 months (p =
0.000). It could be stated that large LR at simultaneous
resection was a negative survival factor and the small one
— a positive factor.

The univariate Cox regression analysis confirmed that
the factors outlined in Table 6 affected significantly the
survival of patients with simultaneous resection.

Table 6. Factors affecting the survival of patients with
simultaneous resection of synchronous CRLM

Significant positive
effect on survival

Significant negative effect on
survival

Number of liver metastases
>3 (p=0.004)

Male gender
(p=0.003)

Small size liver resection | Size of liver metastases
(p=0.000) >5cm (p = 0.009)

Diffuse bilobular distribution of
LM (p < 0.005)

Atypical liver resection
(p =0.005)

Large liver resection 4 segments
(p <0.000)

In the case of staged resection Cox regression reported
significance for stage NO (p < 0.026) with positive effect
and also for stages T2-T3 (p < 0.039) with increasing
risk.

Multiple Cox regression in simultaneously resected
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IIpu eranno onepupanute Kokc perpecusra npujgaBa 3Ha-
gumocT 3a cTaauu NO (p<0.026) ¢ mo3UTHUBHO BIUSHUE U 32
craaun T2-T3 (p<0.039) ¢ HapacTBail puCK.

MmuoxectBeHata Kokc perpecusi pu CUMYITaHHO OICPH-
paHU TpHIaBa 3HAYCHHE CaMO Ha eIWH (PaKTOp, a UMEHHO
roismata pesexnus (p= 0.005), kaTo BIUSIHUETO U ce oIe-
HsBa HETaTHBHO HA MPEKUBIEMOCTTA. 3a €TAIHO OIepUpa-
HUTE MHOKECTBEHATa KOKC-perpecus u30pa TpU IPOMEH-
JUBU C HETaTHBHO BIUSHHE BBPXY MPEKUBIEMOCTTA: HaJ
3 metactasu B UJI (p=0.014), H2 pasnpenenenuero va UM
(p=0.003) u metacrarnunu JIB (p=0.014).

3AKNIOYEHUE

YepHoznpobHaTa pe3eKIisi Ha KOJOPEKTATHUTE METacTa3n
¢ Oe3omaceH U e()eKTUBCH METOJ 3a JICUCHHE, OCUTYPSIBAIL]
MPEKUBIEMOCT Ha OTIEPUPAHUTE Y HAC, CHIIOCTABIMA C Ta3H,
OINCaHa B CIELMATN3UpaHaTa MEXK/TyHAPOAHA JINTEpaTypa
1o npoodema.

Pesynrarure OT HACTOSAIIOTO MPOYYBAHE AABAT BH3MOXKHOCT
MPH TTOAXOAa KBbM JICUCHUETO Ha OOJHUTE CHC CHHXPOHHU
gepHoapoOHu MetacTasu oT KPK nma ce mma npensua Bius-
HUETO ¥ Ha TIOKa3aJTUTE 3HAYMMOCT, B PAMKHTE Ha U3CIICIBa-
HETO (aKTOpH, C OIJIe] OCTUTAHE Ha T0-100pa MpeKUBse-
MOCT 32 OIICPHPAHUTE.
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AncKycua

TPUTE “K” HA NMPOMAHATA B
30PABEOITA3BAHETO

Tonop Yepkes3on

Hsnvanumenen oupexmop na MBAJI */[-p Amanac
Hagposcku A/, Kepoorcanu

Cren ronuHu Ha peOpMH, KOPEKIIMH HA MPEIULIHH TT0JIU-
TUKU U HEMAJIKO €KCIIEPUMEHTH, JHEC HALIMOHAIHOTO 3/1pa-
BEOIMAa3BaHe € 3alUKJINIO B OMarbOCaH KpbI' OT IPOTUBOpE-
4usi, UHTEepecu U npobiemu. Kpaiinara uen — nogoopsiBane
Ha WMHAMBHJYaJIHOTO M OOIIECTBEHOTO 3/[paBe KaTo 4e JH
BCE IOBEYE C€ OTJajeuaBa BbB BPEMETO, a IOKa3aTelnuTe
HU ca cpej Hall-JIOUTE B CTPaHUTe OT EBponelickus cbro3.
Penuna conuonornyecky mpoyuBaHUS MOKa3BatT, 4e HEJO-
BOJICTBOTO U CpeJl 'PaXAaHU, U CPe]] MEAUIIH pacTe, 3aIl0TO
31paBHaTa pepopma He e MOCTUrHAaIA LETUTE CH.

N3muHanoTo Bpeme, koneOaHusATa 1 OABHUAT TEMII Ha pe-
¢dopmara mokasBat, 4e NPOLECHTE ca CIOKHHU M M3HCKBAT
MO-TIPOJIBJDKUTENICH TIEPHOJl Ha JeHCcTBHE. B TO3M cMmucha
J00pe 000CHOBaHM 1 HOATOTBEHU HOBH ITPOMEHH Ca €AMHC-
TBEHATa aJITEPHATHBA KAKTO 34 ,,[IOCTUTaHEe Ha II'bPBOHAYAII-
HUS 3aMUCHI’ Ha 3ApaBHaTa pehopma, Taka v 3a onpesesne-
HU KOPEKIIMH B TIOCOKAaTa Ha HEHHOTO JBHKEHHE.

[TpomsinaTa TpsiOBa J1a 3a04YHE OT/OY, OT 3/[paBHATA OPraHHU-
3aIlusl, KAKBATO U Ja € TS ¥ KAKBOTO M MSICTO J1a 3aeMa B 3/1paB-
Hara cucrema. J[Hec opranusanusiTa TpsiOBa ja € J0CTaTbuHO:

- I'bBKaBa — 3a [ia CC aJallTupa KbM 6Lp30HpOMGH$IHlaTa (]
naszapHa cpeja,

- HWKOHOMHYHA - 3a Ja KOHKYpHpa YyCHENIHO LEHUTEC Ha
CBIICPHULIUTE CH;

- HENPEeKbCHATO MOJIEPHU3UPAILIA CBOUTE TEXHOJOTUH — 32
J1a IOAAbPIKa YCIYT'U HAa BUCOKO HUBO;

- oTnmazeHa Ha paborara — 3a Ja OCHI'ypsiBA MaKCUMAalTHO
o0po Ka4ecTBO Ha 00CTyKBaHE.

CrpI1ecTBYBAT TPH CUITH, KOUTO TPUHY’K/IaBaT 3/IpaBHATA Op-
raHu3anus 1a MpaBd IPOMEHH U i 1aBaT BB3MOXKHOCT Ja ce
3aIBPKU Ha MOBBPXHOCTTA — Taka HapeueHuTe Tpute “K

- KJWEHTH /malueHTH/;
- KOHKYPEHIIHS;

- KOPEHHU IIPOMEHHU.

NMbPBO “K”

KnuneHTtunTte (naumeHTnTE) 3anoBsaagBaTr

CBH}ICTCHT/I CM€ Ha MpoMsaHa B OTHOLICHMATA, IIpCajiaramiu
YCIIYTH /KIIMEHT (manueHT).. Boaemo craBa pemieHneTo Ha
KJIMEHTA /malueHTa/ - KakBO JKejae, Kora ro jkelae, B KakBa
¢dopma, Ha KaKBa I[eHa, Ha KOTo Iie ce JoBepu. He roBopum
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THE THREE C’S OF CHANGE IN
THE HEALTHCARE

Todor Cherkezov

Executive Director of the Dr. Atanas Dafovski
Multiprofile Hospital for Active Treatment, Kardzhali

After years of reforms, corrections of previous policies
and many experiments today’s national health care is
stalled in a vicious circle of contradictions, interests and
problems. The ultimate goal - to improve individual and
public health seem increasingly away in time, and our
indicators are among the worst in the European Union.
Several polls show that dissatisfaction among citizens
and among physicians is growing because health care
reform has not achieved its goals.

Elapsed time, fluctuations and the slow pace of reform
show that the processes are complex and require a
longer period of action. In this sense, well substantiated
and prepared new changes are the only alternative for
“achieving the original intent” of health care reform
and for certain adjustments in the direction of its
movement.

Change has to start from the bottom, the health
organization, whateveritis and whatever place it occupies
in the healthcare system. Today, the organization should
be sufficiently:

- Flexible - to adapt to rapidly changing market
environment;

- Economical - to compete successfully prices of the
rivals;

- Constantly upgrade their technology - to maintain
high quality services;

- Committed to work - to ensure maximum quality of
service.

There are three components /forces/ that are forcing
healthcare organization to make changes and enable it
to stay afloat - the so-called three “C

- Clients /patients/;
- Competition;

- Cardinal changes.

FIRST “C”

Clients (patients) have ordered

We have witnessed a shift in relations between the health
services provider and the client (patient). The Decision
of the client /patient/ is leading — what he wants, when
he wants, in what form, at what price, to whom he will
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OUCKYCUA

3a moTpeduTes u3001110, MOMa HaJ Ha MacoBus na3ap. [ oBo-
pHUM 3a TO3M MOTPEOUTEI, KOWTO M3UCKBA BCE MOBEYE Iep-
COHAJIHO BHUMAaHUC ¥ MHAUBUAYaAJICH MOAX0A. Toil U3nuCKBa
MoBeuYe, 3aI[0To 3Hae, 4e MOXe Aa mojayuu mnoseue. ChBpe-
MEHHUSAT KJIMCHT /MallMeHT/ € MHOro A00pe MHPOpPMHUpPaH
U TOBa He OMBa HUKOTa Jia ce nojreHsBa. OOMKHOBCHO TOM
3Hae KaKBO MCKa, KAKBO € FOTOB J1a IJIATH, KaK JIa r0 MOJIyYH
MIPH JKEJIAHUTE OT HETO YCIIOBHSL.

Bcekn ximmeHT ¢ BaxkeH. Ha msacroro Ha I/I3Fy6eHI/IH JHEC
KJIMCHT HC CC NOABsABA aBTOMATUYHO APYT.

B noBuTe YCIIOBUA HIC YCICAT TC3UW OpraHu3anyn, KOUTO
IIPOBEKAAT MAIUCHTOLCHTPUYHA ITOJITUTHUKA.

BTOPOTO “K”

KoHKypeHUusaTa

Jlockopo Ha maszapa Ha YCIyTHTE YyCISBaIle TO3H, KOHTO
MpejIaraie IIpUeMIINB MPOAYKT Ha IO-HHUCKa IeHa. J{Hec
KOHKYPEHIIMSTA € MO-CHITHA ¥ TO-MHOT000pa3Ha, HO He ce €
MPEBbPHATA B MEXaHNU3bM 3a IIOCTUTAaHE HA BUCOKO KAYeCT-
BO 1 HaMaJISIBAaHE Ha PA3XOIHTE.

CrlriecTByBalaTa U3KpUBEHa CHCTEMa OT CTUMYJH Ch3/1aBa
YCIJIOBHUS 32 HEPOJAYKTUBHA KOHKYpeHIus. Llenute Ha meau-
LMHCKUTE YCIYTH OCTaBaT BUCOKH, JIa’Ke KOTraTo ce Mpejiarat
MacoBo. I1o13BaHETO HA BUCOKM TEXHOJIOTUU € 3aAbJIKUTE-
HO CKBIIOCTPYBAILLO, JOPU KOraTo CE IPUJIaraT IoBCEMECTHO.
BonHuuTe HE M3NUTBAT HEJOCTUT HA NMALUEHTH, IOPU Kora-
TO HE MOBHUIIIABAT KAY€CTBOTO HA 00OCITyKBaHe.

[TponykTHBHATAa KOHKYPEHIIMS MOXKE J1a C€ CTUMYJIHpa TIpH
Cria3BaHe Ha HAKOJIKO YCIIOBUS:

- u30sArBaHe Ha IIpEKaJICHa KOHCOJIU IAaITus,
- ClIa3BaHC HAa aHTUMOHOIIOJITHUTC U3NCKBaHU I,

- HW3JHM3aHC OT UrpaTa Ha HCII'bJITHOUCHHUTC OpraHu3alnu,
C rapaHnusg 3a 3aliMTa Ha HOTpC6I/ITeJII/IT6.

Heo6xoammo e 1a ce mpuBenar B ChOTBETCTBUE CTUMYJIHUTE.
[Tpepnaramure ycnyru TpsiOBa J1a yBeJln4aBaT MedaaouTe
CH €aMo, KOraTo ca OCUT'ypPUJIHM Ha Mal[MEHTUTE BUCOKO Ka-
4ecTBO Ha ycayrute. [lanueHTuTe cieiBa a W3BJIWYAT U3-
roza 3a cebe cH ToraBa, KOraTo MoJIy4aT JIOCTBII 710 BUCOKO-
KayecTBEHA MEIMIIMHCKA ITOMOIII.

TPETOTO “K”

KopeHHa npomsiHa

[TpomeHuTE Ca HOpMA Ha MOBEJCHUE 33 BCSAKA YCIIEIIHA Op-
rann3anus. [mobanu3anusaTa € cBbp3aHa C MO-TOJIsIM Opoi
KOHKYPEHTH.

JlHec opranu3anuuTe TPsOBA Aa JACHCTBAT JOCTATHYHO OBP-
30, aKO HE MCKAT JIa U3ryOsiT BB3MOYKHOCTTA CH 3a JACHCTBHE.
Oco0eHO BaXKHO € Jla Ce MPEIBHKJIAT KaKTO OYaKBaHUTE
MPOMCHH, Taka U HeOoYaKBaHUTE. HeouakBaHUTE MPOMEHHU

DISCUSSION

trust. Generally, we do not mention the mass market
user. We talk about this person who requires more
personal attention and individual approach. He requires
more because he knows he can get more. Modern client
/patient/ is very well informed and he should never be
underestimated. He usually knows what he wants, what is
willing to pay, how to get it at preferred conditions.

Every client is important. In place of the lost customer
today it does not appear automatically another one.

In the new conditions organizations that conduct patients-
centered policy will be successful.

SECOND “C”

Competition

Until recently, the market for managed services was
successful for those persons who offer a reasonable
product at a lower price. Today, competition is stronger
and more diverse, but unfortunately it has not become a
mechanism for achieving quality and reducing costs.

Existing distorted incentive system creates conditions
for unproductive competition. Prices of medical services
remain high, even when they have been offered in a mass.
The use of high technology is necessarily expensive,
even when it is applied all over the country. Hospitals
have experienced a shortage of patients, even when they
improve the quality of services.

Productive competition could be encouraged, subject to
certain conditions:

- Avoiding excessive consolidation;
- Complying with antitrust requirements;

- Exiting from the game of the inferior organizations,
with guarantees for consumer protection.

It is necessary to align incentives. Service providers need
to increase their profits only when they provide patients
with high quality services. Patients should capitalize for
themselves when having access to high quality medical
care.

THIRD “C”

Cardinal change

The changes are the norm of behavior for any successful
organization. Globalization is associated with a large
number of competitors.

Today, organizations must act quickly enough if they
do not want to lose their ability to act. It is particularly
important to provide both expected and unexpected
changes. Unexpected changes are precisely those that can
destroy the organization and take it out of the market for
medical services.
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ANCKYCUA

ca TOYHO TE€3U, KOUTO MOrart Jia CpyuHaT opranu3anusata u aa
s U3BAJAT OT Ia3apa Ha MEAUIIUHCKUTC yCIIYT'U.

Bcee MO-YCIICHIHU Ca OPraHu3aluuTe, KOUTO PA3IIICKAAT pa-
OoTaTa cH HE pa3npo6eH0, Ha OTACIIHU Ollepaliu, a UHTErpa-
TUBHO — KaTO IPOoHEC, Taka HAPCUCHOTO NPOLECCHOOPHUCHTU-
paHO MHUCJICHE. OpI/ICHTaHI/IﬂTa Ha TOBa MUCJICHC HE Tpﬂ6Ba Ja
6’1),[16 HaCOYCHAa HaBBbTPEC — KbM OpraHu3alusTa, HUTO Harope
— KBbM PBKOBOACTBOTO, a Hali-Be4Ye HaBbH — KbM KJIMCHTA.

B T03u cMHUCHII THEC ce HYKIaeM He MPOCTO OT MPOMSIHA, a
OT KOp€HHA IpoOMsAHA B CTUJI HA MUCJICHC, UACHU WU ITPUHIH-
M Ha CTPATCTUYCCKHU MU OINCPATHUBEH MCHU)KMBHT HAa Ha-
LIMOHAJIHATa 3/ipaBHA cucTeMa B HelHata 1siiocT. [lo To3u
npoOJIeM olIie Mpean TPU ToNuHU O€ MyOIMKyBaHa CTaTUs C
MPEAU3BUKATEIHOTO 3arjaBue ,,31paBHara peopma TpsoBa
na Tpbrae oT kopen” (mpod.B.bopucos).

Tpure “K “— KJIMEHTHU, KOHKYPEHLUS U KOPEHHUTE NPOMe-
HU, Ch3/J1aBaT MPEIIOCTaBKH 3a HOBA Ma3apHa cpejia B 3pa-
BEOIAa3BAHETO, OPHEHTUPAHE KbM pPEAJHUTE MOTPEOHOCTH,
cBoOozaTa Ha U300pa U HENMPEKbCHATOTO Pa3BUTHE.

OcHOBEH MHULIMATOP W ABUTrarels Ha Tpute “K” e nuaepsr.
Toli TpsiOBa 1a Ma JOCTATHYHO BIIACT, 32 J]a OBJIHSIE BBPXY
OpraHu3anusATa u Aa yoeau xopara 1a Bb3IpuemMar pajinKal-
HUTE HOBOCTH. [ TaBHaTa poIist Ha TUAEpa € Jja AeHCTBa KaTo
JTyXOBEH BOjiad — MeuTaren 1 MoTuBaTop. OT Herosata yoe-
JICHOCT M €HTyCHa3bM OpPTraHU3AIUATa YEPIIH Iy XOBHA EHEP-
T'Hsl, 32 1a CE BIIyCHE B IIBTELIECTBHE KbM HEIIO3HATOTO.

AJipec 32 KOpeCHIOHACHIINS:

J-p Tonop Yepke3os, am

MBAJI”I-p Atanac ladpoBcku™

rp. Kepmxkanu, byn.”benomopckn”Ne53
Ten: 0889242961,

e-mail: dr_tcherkezov(@abv.bg
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More successful are organizations that view their
work not in fragmented, individual operations, but in
a integrative way — as the so-called process-oriented
thinking. The orientation of this thinking should neither
be inward to the organization nor up to the senior
management, and it should ne more especially outside
to the customer.

In this sense, today we need not just a change, but
a radical change in the style of thinking, ideas and
principles of strategic and operational management
of the national healthcare system in its entirety. Three
years ago an article was published on this issue with the
challenging title “The reform that will fix the healthcare
system” (prof. V.Borisov).

The three C’s - customers, competition and cardinal
changes create opportunities fornew marketenvironment
in healthcare, with real needs, freedom of choice and
continuous development.

Main initiator and driver of the three C’s is the
leader. He should have enough power to influence the
organization and to persuade people to radically adopt
new innovations. The main role of the leader is to act as
a spiritual leader - a visionary and motivator. From his
conviction and enthusiasm organization draws spiritual
energy to embark on a journey into the unknown.

Address for correspondence:
Dr. Todor Cherkezov, MD, PhD
Hospital “Dr. Atanas Dafovski”
Kardzhali, Bul. “Aegean” Ne 53
Tel: 0889242961

e-mail: dr_tcherkezov@abv.bg
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YKA3AHUA 3A ABTOPUTE

"BbArapcko cnucaHue 3a obwecteeHo 3apase” e mHoronpoduaHO
CNHUCaHWe, KOEeTO BHMK4YBa IW'EJIMKELIMM B obnactra Ha 30paeHaTa
NOAWTHKA, 30paBeH MEHWOMMBHT W MKOHOMMHKA, ENWAEeMWONOrMA Ha
HeMHPEKUMO3HUTE U 3apasHuTe BonectH, 34paBeTO HA HACENeHWeTo
/weHuTe/pgeuara/, NnpOMoOUMA Ha 34PaBeTo M NpodKuNaKTHKa Ha Bonectute,
OKO/IHa cpeaa W 34pase, XpaHW U XpaHeHe, TPYA0Ba MEAWLIMHA, NCUXHUYHO
3ApaBe, KPWM3MCHM CMTyaumu M obwecteeHo 3apase. Martepuanure ce
oTne4yaTteaT Ha ﬁbnrapcm M @aHINWIACKK e3uK. B cnncanueTo ce nyﬁnmwsa'r:
- HayuHu ctatum (go 12 ctp.): CtaTuuTe BRAKOYBAT: BbBeaeHue, Llen,
Martepuan u metoam, Pesyntatu, OBcbmaaHe, 3aknoueHne u
KHuronuc
0630pu (o 12 ctp.): O630puTe TpAGBa Aa NPEACTABAT 3HAYUMM TEMU
B o6nacTtta Ha obuecTeBEHOTO 3apaBe.
Awuckycua, nosuumm (go 6 cTp.) - 3acarat BcAka obnacT Ha
obuecTeeHOTO 3apase.
MHeHuA, cbBuTHA (80 1 CTP.) - NPEACTaBAT aKTYaNHK, 3HAYUMMK UK
AMCKYCUMOHHM NPoBAeMM M BaXHW CuBUTHUA.
- MNpeacTaBAHe Ha HOBWM KHUMK WAK codTyep (o 1 cTp.)
OTroBOpPHOCT Ha aBTOpa: Bcuuku npeactaseHu 3a nybaukysaHe
matepuanu TpAbea Aa 6bAAT OpPUrMHaNHM pa3paboTKM, KOMTO He ca
ny6AMKyBaHW 0 TO3M MOMEHT M He ca NogaaeHu 3a nybaukysaxe apyrage.
Mpuetute puronucK He moraT Aa 6baaT nybAKMKyBaHKW cneg ToBa B ApYrH
M30aHWA B CblUMA BMA, U3UANO MNK Ha YaCTHU U Ha KEaKbBTO K Oa Bbuno E31K,
6e3 cvrnacero Ha "Bbarapcko cnucaHue 3a obulectBeHo 3gpase.
ABTOPWTE OTrOBapAT 32 BCMYKM 4ACTK OT MaTepuana cu.
HayuyHa eTuka: OTroBOpHOCT Ha aBTOPWTE € Aa YOOCTOBEpAT, uye
BCAKO M3cnefBaHe Bbpxy xopa e 6uno opobpeHo oT KomMMcuA no
MESMUMHCKA ETHKA.
NopasaHe Ha pbHONMUCHTE: MaTepuanute Tpabea pa 6baar
NoAaBaHM B eNeKTPOHEH BUA (No eneKTpoHHa nowa uau Ha CD/auckera) u
KaTo NevaTHo Konwue (2 konwa, popmat Ad). Matepuanute oT GbarapckuTe
aBTOpW TpABGBa Aa 6bAaT Ha BbLATAPCKM M AHIMIACKKM €3MK, a8 Ha aBTOPUTE OT
YyKOMHA Ha AHTNMIACKKM e3MK.

MogroToeKa Ha pvKoONKca:
NpugpyxuTenHo nucmo: PekonuceT Tpabea ga 6bae npuapyHeH c NMCMo,
YAOCTOBEPABALLD, Y& MAaTEPUANET U AaHHUTE MW YACTH OT TAX He ca Bunn
nybnuKkyBaHu gocera (OCBEH KaTo PE3IOME), KaKTO M Y& MaTepuantT He e
f0A NeYaT U He @ BL3/I0MEH 33 PELEH3MpaHe B ApYro usaaHue.
3arnasHa cTpaHMua:
- Bupg Ha puKonuca (opurMHanHa cratua, ob63op M ap.)
- 3arnasue, MMeEHa Ha aBTopuTe U mectopaboTa no Bpeme Ha

W3roTeAHE Ha maTepuana .

Mme 1 MbneH agpec Ha KOPecnoHAMPaLLWA aBTop, TenedoH,

eNeKTPoHHa nowa
- BnaropapHOCTM KbM NMLA M KONErK C NPHUHOC 3a U3cNeasaHeTo.
YxasaHuA 3a opopmneHue Ha maTepuanure: M3nonseat ce
MEpHM eAMHULM Ha memayHapogHata cuctema Sl [la ce wsbarsat
AKPOHWMM, OCBEH aKO He ca o6WoNpUeTH. AKPOHMMUTE M CbKpaLeHUATa
ce geduHMpaT npu nbpeBata Mm ynoTpeba B Tekcta. daiinosete Ha
pbKOnNMca ce nopaaeaT BbB GopmaTt Ha Microsoft Word. ®opmatsT Ha
cTpaHMumTe TpAGBa aa 6bvae A4 ¢ noneta oT 2,5 CM OT BCUYKM CTPaHMW,
wpudTLT 12-point Times New Roman ¢ 1,5 WHTEpBan Mexay pefoBeTe.
TeKcTsT ce noApasHABa CAMO OT NABO.
Pestome: 3a Hay4HM CTaTWUM Ce NOArOTBA Pe3tome CbC CNeaHaTa CTPYKTYpa
u nogzarnasua: ObocHoeka, LUen, Metoan, Peayntatu 1 3aknoyeHue. MNpu
matepuanu 6e3 CTpyKTypa (Hanpumep, MeTOAONOTMYHM MaTepuanu) ce
AONYCHaT pe3tomeTa, HecTPYKTYPUpaHW No rOpHWA HauuH. Pestometo
TpAbBa Aa CbABLPMHa He noeeye oT 250 aymu.
Kniouoeu aymu: Mpepcraear ce cnep pesiomero.
Tabanum: Tabnuuute TPABBA Aa MMAT ACHM 3arNaBMA v NpW HeobxogumocT
o6AcHUTENHM BeneKu noguepTa.
®durypu: Bcaka ¢wMrypa ce nogasa Kato oTgeneH AOKyMeHT/daitn (8
rpaduyeH popmar -_pdf. _tif, _.jpg). Purypute ce Homepupar no peaa Ha
LMTMpPaHeTo UM B TeKcTa. BeAka urypa TpabGBa ce NnpuapymKasa C KpaTka
nereHga Ha OTAEAHA CTPaHWULA, KOATO cneasa KHMronwca um e yact ot
TekcToBMA Gaiin. B matepuanute Ha GbArapckuTe aBToOpW 3arnaBuATa M
TEKCTHT BbB GpUrypuTe TpAbBa Aa 6bAAT Ha GLArapCKU M aHTTHIACKKM E3MK.
Kuuronmc: LMTUpaHWUTE MITOHHMLM C& HOMEPUPAT NO peaa Ha
NOCOYBAHETO UM B TEKCTA M CE ONWCBAT HENOCPEACTBEHO CNeJ, OCHOBHMA
TEHCT.
B TeKCTa HOMepPBT Ha LLUTUPAHWA M3TOUHMWK Ce NOCTaBA B CKOBU.
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