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BbJITAPCKO CMMUCAHUE 3A OBLLECTBEHO 3 PABE
OPULMANHO U3OAHME HA HALMOHATHMA LEHTBP MO
OBLUECTBEHO 3PABE N AHATN3U

LE/1 U OBXBAT

“BbArapcko cnucaHue 3a obuiecTseHo 3apase” e mHoronpodu-
HO CMMCcaHWe, KOeTo BKJOYBa Ny6/MKaumu B obnacTTa Ha 34pas-
HaTa NONNTMKA M NPaKTUKA, 34PaBHUA MEHUAMKMDBHT U UKOHOMU-
Ka, enuaemmuonorna Ha HeuHPeKLMo3HUTe U 3apasHuTe bonecty,
34,paBe Ha Hace/NeHMeTO (KeHUTe, feLLaTa), NPOMOLLMA Ha 34PaBETO
n npodunakTMka Ha bonecTuTe, OKONHA cpesa U 34pase, TPyAOBa
MeAMLMHA, XPaHU U XpaHEHE, KPU3UCHWU CUTYaLMK U ObLLecTBEHO
34paBe, NCUXMUYHO 3apaBe. CnucaHneTo Aasa opym 3a AUCKYCUA
no aKTyasHu npobsemu Ha obuiecTBeHOTO 3apase B bbarapusa, Es-
pona, CALL 1 gp. cTpaHu. B cneumanHm npuaoxKeHua ce nybankysat
MaTepuann, NOCBETEHW Ha aKTyasiHU TeMu, NPOyYBaHMA, pestome-
Ta U JOKNAAM OT MEXAYHAPOAHM U HAaLMOHAMHU Hay4yHU dopymu
W Kpbran macu. CnMcaHWeTo Mma 3a Len Aa nonyaspusmpa U Ha-
Cbpyasa u3cnenBaHna, fo6pu NPaKTUKK, NMOAUTUKK, ynpaBaeHne
n obpasoBaHue B 06/1acTTa Ha obLecTBEHOTO 34paBe. M3nm3a B 4
KHUMKKWU TOAMLLIHO HA 6BbArapcku U aHIIMNCKM €3UK, NyO6/IMKYBaHM
Ha MHTepHeT cTpaHuLaTa Ha HauuoHanHnA LeHTbp no obuecTse-
HOTO 3apase aHanmsu (http://ncpha.government.bg)

PEAAKLUMOHHA KONETUA

TnaseH peaaktop: Mpod. a-p MNeTko Canyes, om

3am. raseH pegakTop: Mpood. a-p NnameH AumMUTPOB, oM
OTroBopeH cekpeTtap: TataHa KapaHeweBa, om

PenakTop Ha aHrumiicku: KanmHa Cupakosa

CTunoBa pegakumsa n KopeKkuua: TataHa KapaHeweBsa, om
lp.Au3alH 1 NpeaneyaT: bopaHa MeKyWwnHa

WEB agmuHuctpatop: PeHu MNeTkoBa, om

PEAAKLUOHEH CbBET

Dou,. a-p Xpucto XuHkos, gm (HLLO3A)

Mpod. a-p Becenka Alynesa, gm (HLO3A)
Mpod. LiseTa lfeopruesa, am (HLLO3A)

[ou. o-p UnnaHa AHeBa, am (HLO3A)

[ou. Kpacumumpa Oukosa, am (HLLO3A)

[ou. a-p HaTtawka [aHoBa, am (HLLO3A)

[Oou. Muxaena MsaHosa, am (HLLO3A)

Oou. a-p AHToaHeTa MaHonoBa, gm (HLO3A)
Mpod. a-p Togop KaHTapaxues, amH (HL3MB)
MNpod. a-p Banepwua Xaakmaekosa, am (HLLPP3)
Oou,. a-p ingus freopruesa, am (MY, Codus)
Dou. o-p HesaHa ®ecunesa, gm (MY, BapHa)
Mpod. a-p Cunsus AnekcaHaposa-AHKyN0BCKa, 4MH (MY, MaeseH)
Mpod. UrHat UrHaTos, ad (HULMB)

[ou. a-p Jinnana Yununcka, gm

MEXAYHAPOAEH KOHCY/NITATUBEH CbBET

[ou,. o-p Xepmax Outep (fepmanHus)

Mpoo. Atona Aypa, am (YHrapwms)

Mpod. Urop MasyHos (Pycus)

Mpod. a-p Bununyc Mpabayckac (/lntea)

Mpod. AHapeac XeHsen (fepmaHus)

Mpod. MosaHKa KapaaskunHcKa-bucammoscka (MakeaoHus)
Mpoo. a-p Yundpug Kapmayc (CALLL)

MNpod. a-p Bunne NetuHeH, am (PuHnaHams)
ArHeTa MHree, am (LUseuwnn)

Mpoo. A-p MapTuH Makkuit (ObeanHeHo KpancTeo)
[-p ¥oao bpega (MopTyranusa)

Mpod. ApHcTeliH MukneTtyH (Hopserus)

AQPEC HA PEOAKUMUATA:
Mpoo. a-p MeTko Canyes, AM - [naBeH peaakTop
“BbArapcko cnmMcaHue 3a obuiecTseHo 3apase”
HaumoHaneH LeHTbp No obLecTBeHO 34paBe U aHaAn3mn
byn. “Akag. MsaH lewos” 15, Codpua 1431, bvarapus
e-mail: t.karanesheva@ncpha.government.bg

ISSN 1313-860X

BULGARIAN JOURNAL OF PUBLIC HEALTH
OFFICIALJOURNAL OF THE NATIONAL CENTER OF
PUBLIC HEALTH PROTECTION AND ANALISES

AIMS AND SCOPE
TheBulgarianJournal of Public Healthis a multidisciplinaryjournal
in the field of health policy and practice, health management
and economics, epidemiology of noncommunicable and
communicable diseases, population/women‘s/children’s health,
health promotion and disease prevention, environmental
and occupational health, food and nutrition, public health
and disasters, mental health. The Journal provides a forum
for discussion of current public health problems with a focus
on Bulgaria, Europe, USA and other countries. It publishes
supplements on topics of particular interest, including studies,
abstracts and reports from international and national scientific
events and roundtables. The aim of the Bulgarian Journal of
Public Health is to promote studies, good practices, policy,
management and education in relevance to public health. The
Bulgarian Journal of Public Health is published quarterly in
Bulgarian and English and will be available free on the Website
of National Center of Public Health and Analises (www.ncpha.
government.bg).

EDITORIAL BOARD AND STAF

Editor-in-Chief: Prof. Petko Salchev, MD, PhD
DeputiEditor: Prof. Plamen Dimitrov, MD, PhD
Secretary-in-Charge: Tatiana Karanesheva, PhD
Editor in English: Kalina Sirakova

Style editing and corection: Tatiana Karanesheva, PhD
Graphic Design and Prepress: Boryana Mekushina
WEB agmuHuctpatop: Reny Petkova, PhD

EDITORIAL BOARD

Assoc.Prof. Hristo Hinkov, MD, PhD (NCPHA)

Prof. Veselka Duleva, MD, PhD (NCPHA)

Prof. Tsveta Georgieva, PhD (NCPHA)

Assoc.Prof. lliana Yaneva, MD, PhD (NCPHA)
Assoc.Prof. Krasimira Dikova, PhD (NCPHA)
Assoc.Prof. Natashka Danova, MD, PhD (NCPHA)
Assoc.Prof. Mihaela Ivanova, PhD (NCPHA)
Assoc.Prof. Antoaneta Manolova, MD, PhD (NCPHA)
Prof. Todor Kantardzhiev, MD, Dsc (NCRRP)

Prof. Valeria Hadzhidekova, MD, Dsc (NCRRP)
Assoc.Prof. Lidia Georgieva, MD, PhD (MU, Sofia)
Assoc.Prof. Neviana Feschieva, MD, PhD (MU, Varna)
Prof. Silva Alexandrova-Jankulovska, MD, Dsc (MU, Pleven)
Prof. Ignat Ignatov, PhD in Physics (SRCMB)
Assoc.Prof. Lilyana Chipilska, MD, PhD

INTERNATIONAL ADVISORY BOARD

Assoc.Prof. Hermann H. Dieter, MD, PhD (Germany)
Prof. Gyula Dura, Dr. Biol. Med. PhD (Hungary)
Prof. Igor Glazunov (Russia)

Prof. Dr. Vilius Grabauskas (Lithuania)

Prof. Andreas Hensel (Germany)

Prof. Jovanka Karadzinska-Bislimovska (Macedonia)
Prof. Wilfried Karmaus, MD, MPH (USA)

Prof. Ville Lehtinen, MD, PhD (Finland)

Agneta Yngve, PhD (Sweden)

Prof. Dr. Martin McKee (United Kingdom)

Dr. Joao Breda (Portugal)

Prof. Arnstein Mycletun, PhD (Norway)

EDITORIAL OFFICE ADDRESS:
Prof. Petko Salchev, MD, PhD - Editor-in-Chief
,Bulgarian Journal of Public Health“
National Center of Public Health and Analises
15 Acad.lvan Geshov Blvd, 1431 Sofia, BULGARIA
e-mail: t.karanesheva@ncpha.government.bg

ISSN 1313-860X



CbObPXAHUE

30PABHA MNMOJIUTUKA U NPAKTUKA

HEPEMAMEHTUPAHW MITALLAHVA B
EBJITAPCKATA 30PABHA CUCTEMA

H. JDicagep, Ee. Benesa

NMPOYYBAHE N AHATIN3 HA
CBbCTOAHMETO HA PABOTHATA

CUNA OT MATUCTbP-®APMALIEBTA B
AMNTEYHATA MPEXA 3A OBCIY>XBAHE
HA HACEJNEHMETO B BbJIFAPUA KbM
HAYANOTO HA 2019 TOANHA

Cs. Kpymos, Es. [ pucopos

CTPYKTYPA N ANHAMUWKA HA
MPOBNEMUTE B 30PABHATA CUCTEMA
3A IBAHAOECETIOAVLWEH NMEPKNONA
CNOPEQL XXANBUTE HA NMOTPEBUTEJTNTE
MPEQ MHCTUTYUUATA HA OMBYACMAHA

H. JDicagep

NCUXN4HO 3OPABE

NCNXNYHO 3OPABE N COLIMATIHA
HEPABEHCTBA B BbJTTAPUNA

B. Jlumumposa, M. Mapmunosa, C. Kiopxuues,
3. 3apkos

XPAHU U XPAHEHE

BbIMEXWOPATUTE B XPAHUTE —
non3v n BPEAN. 30PABHN EQEKTU
W MPEMOPBKU MNMPU NMPUEM HA
BbIMEXVOPATHA

/. T'oposa

HYTPUTEHETUKA - UHONBUAOYATNTHUAT
FEHETWUYEH TEPEH U KAK TOWM
B3AMMOLENCTBA C HYTPUEHTHUTE
CTUMYIIN

E. Kyso6a

10

18

25

35

46

CONTENTS

HEALTH POLICY AND PRACTICE

UNAUTHORIZED PAYMENTS IN THE
BULGARIAN HEALTHCARE SYSTEM

N. Dhzafer, E.Veleva

STUDY AND ANALYSIS OF

THE STATE OF THE WORKFORCE
FROM MASTER PHARMACISTS IN THE
COMMUNITY PHARMACIES NETWORK
IN BULGARIA AT THE BEGINNING

OF YEAR 2019

S. Krumov, E.Grigorov

NATURE AND DYNAMICS OF THE
PROBLEMS IN THE HEALTHCARE SYSTEM
DURING A TWELVE-YEAR PERIOD BASED
ON THE COMPLAINTS BY USERS TO THE
OMBUDSMAN INSTITUTION

N. Dzhafer

MENTAL HEALTH

MENTAL HEALTH AND SOCIAL
INEQUALITIES IN BULGARIA

V. Dimitrova, M. Martinova, S. Kyurkchiev,
Z.Zarkov

FOOD AND NUTRITION

CARBOHYDRATES IN FOOD: ADVANTAGES
AND DISADVANTAGES: HEALTH

EFFECTS AND RECOMMENDATIONS FOR
CARBOHYDRATE INTAKE

D. Gyurova

NUTRIGENETICS - THE INDIVIDUAL
GENETIC TERRAIN AND HOW

IT INTERACTS WITH NUTRIENT
STIMULI

E. Kuzova

M W W 2019 ™ = = BULGARIAN JOURNAL OF PUBLIC HEALTHM M M Vol.11 M MNo3 W W W m



BJIMAHWE HA BOOA KATONNT 58 EFFECTS OF CATHOLYTE

BBPXY MOABATA N PASBBUTUETO HA WATER ON THE DEVELOPMENT OF
EKCMNEPUMEHTAJIEH GRAFFI TYMOP MNMPU EXPERIMENTAL GRAFFI TUMOR ON
XAMCTEPU HAMSTERS

P. Towrxosa, E. [{semrosa, U. Henamos, I [ 1yxues R. Toshkova, E. Zvetkova, 1. Ignatov, G.Gluhchev
30PABE HA HACEJIEHUETO POPULATION HEALTH

OUEHKA HA CPABHUTEJTHATA 72 ASSESSMENT OF COMPARATIVE
EOMNKACHOCT HA CEKBEHMPAHETO EFFECTIVENESS OF NEXT GENERATION
OT CJIEOBALLO MNMOKONEHME CIMPAMO SEQUENCING VERSUS STANDARD
CTAHOAPTHUTE OMATHOCTUYHN TECTOBE DIAGNOSTIC TESTS IN PATIENTS WITH
nPn NALMEHTN C HEQPEBHOKJIETBYEH NON-SMALL CELL LUNG CANCER

PAK HA BENA IPOB R. Mitova, S. Djambazov, G.Slavchev, T.Vekov

P. Mumosa, Cn. J{pcambasos, I Cnasues, T. Bexog

EEEN an EER M W W 2019 ™ = = BULGARIAN JOURNAL OF PUBLIC HEALTHM M M Vol.11 M MNo3 W W ™



3PABHA MOJINTUKA N MPAKTUKA

HEPEMAMEHTUPAHU NMNALLAHUA
B BBJITAPCKATA 3[PABHA
CUCTEMA

Hursp JTxadep', EBeanna Benesa’

Y*@akynmem no obwecmeeno sopase-MY-Coghus, *TV-Pyce

PE3IOME

Kopynyussima ¢ 30paseonaszeanemo 3acsiea noseue xopd,
OMKOIKOMO 8 Kosimo u 0a e opyea obwecmeena cgepa,
nopaou wecmomama u cneyudukama Ha ooceza Ha NAyu-
enmume ¢ Hes. Cusima ce, ue Hepe2iamMeHmMupanume nid-
WaHUsL KOMREHCUPAm Yacm om HedoCmuea Ha cpeocmed 8
30paseonazeanemo. 3a nemeoouuien nepuood om epeme ce
omuuma O08YKpamHo yeeiudeHue Ha 0end Ha 2padcOaHu-
me, KOUmo nocovgam cghepama Ha 30pagnume yciyau cpeo
me3u ¢ Haui-eonsama kopynyus: om 20% npes 2002 2. do
40% npes 2007 2. B npoyusanemo, koemo npogedoxme npes
tonu 2019 2. u npeocmassame 6 mosu mamepuai, oauzo 56%
Om pecnonoeHmume 0me08apsm, ye ca UM UCKAHU OONbJI-
HUMENHO CPedCcmea ,,Ha pvKka'* npu Noi36aHe HA YCIyeU 8
cucmemama Ha 30pageonazgaHemo.

KarouoBu AYMMU: HEPCTIIAMCHTUPAHU TIJIallIaHUA B
3ApaBHaTa CUCTEMaA, KOpYyHIHs B 3IpaBCOIa3BaHe-
TO, AOILIAIIaHEe

BbBEOEHUE

OOmata cyma Ha cpeAcTBara 3a 3ApaBeolas3BaHe B bbira-
pUsl HE € TOJIKOBA HMCKA M0 MEXAYHapOJHUTE CTaHIAapTH,
HO CPaBHUTEJIHO rojsiMa 4acT OT Hesl ca UHAMBUYalHU AH-
PEKTHU MIalaHus 3a 3paBHU YCIIyTH, KaTO MO-TOJISIMAa 4acT
OT IOCJISTHHUTE CE JaBart o Macara. B noknana va EBponeii-
ckara koMmucus 3a bearapus 3a 2018r. 3a cexropa Ha 31paBe-
OIa3BaHETO € 3alMcaHo, e ,,[Ipekure muamanus oT cTpa-
Ha Ha MAIMEHTHTE Ca 3HAYMTENHHU, Thil KaTto Te TpsiOBa Ja
KOMIIEHCHPAT HUCKOTO PaBHMIIE HA MyOINYHNUTE Pa3Xoqu’’.
BbarapunbT 1I1ania noseye /3paBHOOCUTY PUTEIIHU BHOCKH,
(dopManHn u HeOpMaTHU MHIAMBU/YAIHHU TUIAIIAHUS/, OT-
KOJIKOTO T'pa)<aHUTE Ha IPYTH CTPAaHU B MPEXOJ, IIPU TOBA
— 3a no-yiomx ycinyru. He Ha mocneqHo MsACTO, JOCTBIBT Ha
Hali-ys3BUMHUTE TPYIIH Ha OOLIECTBOTO J0 MEIUIIMHCKH YC-
JYTH € OTpaHUyeH ¥ HepaBHOCTOCH (5,6).

3a eTro/inIiieH MeprUoJt OT BPEMe Ce OTYUTA JIBYKPATHO yBe-
JIMYCHUE Ha JieNa Ha IpaXkJaHuTe, KOUTO M0coYBaT cdepara
Ha 3[PAaBHUTE YCIIYTH CPEJI TE3U C HAM-TOJIsIMa KOPYIIIHSL: OT
20% mpe3 2002 1., 710 40% npe3 2007 r. To3u pesynrar mo-
CTaBsl 3[PABEONA3BAHETO HA TPETO MSICTO CJICA MUTHUIIUTE U
cpaeOHaTa cucrema. [1ogoOHM ca pe3yaTaTuTe U OT OlleHKaTa
Ha 00IIECTBOTO 10 OTHOIIICHHE Ha CTEIIEHTA Ha Pa3lpoCcTpa-
HCHHE Ha KOPYIIIUOHHUTE MPAKTUKH Cpell JeKkapute. bimso
JIBE TPETH OT IPaKJAHUTE CMSITAT, Y€ MMOYTU BCHUUKH WU
MOBEUETO JIEKapH Ca 3aMECEHH B KOPYII[HOHHU MPAKTHKH,
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HEALTH POLICY AND PRACTICE

UNAUTHORIZED PAYMENTS IN
THE BULGARIAN HEALTHCARE
SYSTEM

Nigyar Dhzafer!, Evelina Veleva?
'Faculty of Public health-MU-Sofia, *TU-Ruse

ABSTRACT

Healthcare corruption affects more people than in
any other public sphere because of the frequency
and specificity of the contact of the patients with it.
Unauthorized payments are thought to offset some of
the shortfalls in healthcare. For five years, there has
been a double increase in the proportion of citizens who
state that the health services sector is among the most
corrupted sectors: from 20% in 2002 up to 40% in 2007.
In the survey we conducted in June 2019 and present in
this material, nearly 56% of the interviewed said that
they were asked for extra funds ,,given by hand“ when
using health care services.

Keywords: unauthorized payments in the
Bulgarian Healthcare System, corruption in
healthcare, surcharge

INTRODUCTION

The total amount of funds for health care in Bulgaria is
not so low by international standards, but a relatively
large part of it is direct payments for health care
services made by individuals, with the majority of
the latter being given secretly. The 2018 European
Commission report for Bulgaria for the healthcare
sector states that ,,The direct payments from patients
are a significantly big amount as they have to offset the
low level of public spending. Bulgarians pay more (for
health insurance contributions, formal and informal
individual payments) than citizens of other countries in
transition, and for worse services. Last but not least,
access to health services for the most vulnerable groups
of society is limited and unequal (5, 6).

For five years there has been a double increase in the
proportion of citizens who state that the health services
sector is among the most corrupted: from 20% in 2002
up to 40% in 2007. This result puts health care in third
place after customs and the judiciary. Similar are the
results of the public assessment of the prevalence of
corrupt practices among physicians. Nearly two-thirds
of the citizens believe that almost all or most doctors
are involved in corrupt practices, ranking doctors
immediately after customs officers and law enforcement
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3[PABHA NOJINTUKA U NPAKTUKA

KaTO MO TO3U MOKa3aTeJI JICKApUTE CC HAPCKAAT BEAHAra Cjc/
MUTHUYApPUTE U MPEACTABUTCIIUTC HA MPaBOpa3aaBaTCIHN U
MMPaBOOXPAHUTECIIHU OpraHu, H3HpeBapBaI>iKH JAHBYHUTE CITY-
JKUTECIA, HOJIUTUYCCKUS SJIUT, MUHUCTPU U KMETOBE (l)

[To-BUCOKHMSAT MPOLEHT Cllydal Ha KOPYHIIMOHEH HATHCK, W3-
BEJICHU OT JIMYEH OMHUT Ha PECHOHACHTUTE, MOXE Jla OTpa-
3s/Ba MO-YECTUS KOHTAKT C JEKAPH, OTKOJIKOTO C MUTHHUYAPH
WM NoJHUIeHcKu ciaykuteny. KopynmusaTa B 31paBeonas3Ba-
HETO 3acsira MoBeue Xopa, OTKOJIKOTO B KOATO U Jia € JApyTra
npodecroHa Ha rpyma, T.e. IETUTE OT Hesl Ce MOHACAT OT
Hal-IIUPOKH 0OIECTBEHH KPBroBe. 3a pasikKa OT JpyTH TH-
TIOBE ,,MaJIKa KOPYIIH‘, IPU TOBA KPaWHUSAT MOTpeOHTEN HA
3[paBHH yCIIyTH € 00EKT Ha KOPYIIIHOHEH HaTHUCK 0e3 Jla nMa
TOJISIM JINYEH U300p OTHOCHO KOPYIIIHOHHOTO CH TTOBE/ICHHE.

Yecto ce naHcupa uzesTa, ye HeopMmamHHUTE IUIAlaHUs B
3[paBHHSI CEKTOP HE Ca KOPYIIIMOHHU, aKO CJIeABAT 3/jpaBHATa
yciIyra, a He s IpeIXoxk1at.

[Tpu ynpa)xHsIBaHETO HA OCUTYPUTEITHH IIpaBa KaTo BpeMeHHa
HETPYI0CIOCOOHOCT / OOTHUYHHU JINCTOBE/, TPaifHa HETPYHOC-
MOCOOHOCT U TPYIOYCTPOsSBaHE NMAlMEHTHTE MOrar ja Obaar
’KEepTBa Ha M3HY/IBaHE, HO MOTraT Ja O'bJIaT ChYYaCTHHIIHN C JIie-
KapuTe B U3BJIMYAHE Ha HeroJiaraiia ce objara/ gajed no-ro-
JsiMa OT CTOMHOCTTA Ha MOJIKYIIa WK MOAapbKa/ OT OCUTYPH-
TEJIHUTE ¥ IEHCUOHHH ()OHJIOBE.

B 3npaBeonaszBaHeTo WMa M APYT THIT KOPYIILHS - KOPYIILU-
sSTa Ha TMa3apa Ha JEeKapCTBa, 3JI0yNnoTpednuTe mpu GprHAHCH-
panero Ha 6omannKTe oT H30K, anMuHICTpaTHBHATA KOPYTI-
M5, CBBP3aHa ¢ yIIPAaBICHUETO H KOHTPOJ BEPXY JOCTABUUIIH
Ha 3JpaBHU YCIYI'W, KaKTO U BBpPXY MPUJIAraHETO HA XWUI'H-
CHHO-CTIUACMOJIOTUYHUTE CTaHAAPTHU U CTAHAAPTUTE T10 663'
OIIACHOCT Ha TpyJa IPU PeryJupaHeTo Ha ThProBCKara Jiei-
HOCT, OOHOBSIBaHE Ha TO3UTHBHUTE CIIMCHLM HA JIEKApCTBaTa
U IEHTpaJU3UpaHNTE OOIIECTBEHN OPBHUKU Ha JIEKapCTBa
MEUIIMHCKH U3/IENHS.

BOMTHUYHUAT CEKTOp € MOAATINB HA KOPYIIMOHHH NPAKTHKH
1 W3HYJIBaHe, MOBEYETO OT TSIX CBBP3aHU CHhC CHCTEMaTa Ha
¢unancupane ot H30K (2). duHaHCHpaHETO N0 KIMHUYHH
II'BTEKH TPUHYk/1aBa OOTHUIIMTE [a PETUCTPUPAT HOBOIIOCT b-
MUINTE NAllUeHTH IPH Bb3MOXKHOCT IO MO-CKblIaTa KIMHAY-
Ha IbTeKa OT JUarHo3ara B HAIPaBJICHHETO, KaTo 3acTpa-
XOBKa, B CJIy4ail 4e ce HaloKaT MO-CKbIM MaHUIYJIAllUU OT
II'bPBOHAYATHOTO OYaKBaHe.

HenodunancupaHeTo Ha KIMHUYHUATE IBTEKU OT 3[paBHATa
Kaca BOJIU U JI0 IPOOJIEMUTE C HEaJEKBATHOTO 3aIUIAIlaHe Ha
TpyZa Ha JieKapuTe U creruanuctute. Huckara MoTuBanus Ha
MEJMIMHCKUTE paOOTHUIM M CIEHHMAIMCTH B OOJHULUTE U
HEJIOBOJICTBOTO OT BB3HATPAXKJACHUSTA, KOUTO MOTydaBaT, ca
1 OCHOBEH M3TOYHUK Ha KOPYNIIMOHHU PUCKOBE M MPAKTUKHU.
[MocraBenu mexxny H30K u manuenTture B cBosra Oopba 3a
olessiBaHe, OOJTHHUIINTE CE OMTUTBAT Ja MPEXBBPIISIT TEKECTUTE
Ha (pmHAaHCHpaHeTo WM KbM KacaTa, Wiim KbM HaIlMEHTHUTE.
3a HyXIUTe Ha TO3M aHAJHN3, KOPYINIHOHHUTE MPAKTUKH H
370yTOTPeOr B OOMHUYHATA TIOMOI OMXa MOTJIH Ja ce pas-
JIETSAT Ha JIBE TPYIH: TE3H 3acATAIIM JUPEKTHO MALUEHTHUTE,
Ype3 B3UMAHE Ha AONBIHUTEIHN HEPErIaMeHTHPaHH! I1Jala-
HUSA OT TAX U T€3H, 3aCATaIll I'M HHIANPEKTHO 4pe3 ,,HaAMHICBa-
He™ Ha IeHICTBUTEIHUTE Pa3XOIH, KOraTo OOJHUIIUTE TH Tpe-
JsiBsiBaT 3a peumOypeupane ot Kacara. Tunuunu npumepu Ha

4 EEENR an EENR

HEALTH POLICY AND PRACTICE

officials, ahead of tax officials, the political elite,
ministers and mayors (1).

A higher percentage of cases of corruption pressure,
based on the personal experience of the interviewed,
may be due to the more frequent contact with doctors
than with customs officers or police officers. Health
corruption affects more people than in any other
occupational group, i.e. its damage is sustained by
the widest public circles. Unlike other types of ,,small
corruption”, the end user of healthcare services is
subject to corruption pressure without much personal
choice about their corrupt behaviour.

The idea that informal payments in the health sector are
often not corrupt if they follow the health service rather
than precede it is often promoted.

When exercising social security rights such as
temporary disability (medical certificates), permanent
disability and employment, patients may be victims
of extortion, but may be complicit with the doctors in
extracting undue benefits (far greater than the value of
a bribe or gift) from the insurance and pension funds.

There is another type of corruption in healthcare —
corruption in the drug market, abuse of funding by the
NHIF hospitals, administrative corruption related to the
management and control of healthcare providers, as well
as the implementation of hygienic and epidemiological
standards and work safety standards when regulating
commercial business, updating positive lists of drugs
and centralized procurement of drugs and medical
devices.

The hospital sector is susceptible to corruption practices
and extortion, most of them related to the NHIF funding
system (2). Clinical pathway funding forces hospitals
to enrol new patients, on the more expensive clinical
pathway, if possible, from diagnosis to referral, like
insurance, if more costly manipulations than initially
anticipated are required.

The underfunding of clinical care pathways also leads to
problems with the inadequate remuneration of doctors
and specialists. The low motivation of healthcare workers
and hospital professionals and the dissatisfaction with
the remuneration they receive are also a major source
of corruption risks and practices. Placed between
the NHIF and the patients in their fight for survival,
hospitals try to shift the burden of funding either to the
NHIF or to patients. Hence, for this analysis, corrupt
practices and abuses in care services can be divided into
two groups: those affecting patients directly by making
additional unregulated payments from them, and those
affecting them indirectly by ,,overwriting™ the actual
costs when hospitals claim them for reimbursement
from the NHIF. Typical examples of corruption in the
hospital sector are the choice of a hospital treatment
team, the purchase of medicines included in the clinical
pathway, calls for official hospital donations, additional
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KOpYNUHMsTA B OOTHUYHHUS CEKTOP ca U300p Ha JIEKyBalll eKHII
B OOJIHMIIA, 3aKyTyBaHE Ha JIEKApCTBA, KOUTO Ca BKJIIOUCHU B
CTOMHOCTTA Ha KJIMHWYHATA ITBTEKA, MOKAHH 332 O(UIHAITHO
JlapeHne Ha OOJHMIATA, JOIIBJIHUTEIHH 3allIallaHus 3a Jiede-
HUS ¥ OlIepalny.

OcHOBHHUTE KOPYHNIIMOHHU IIPAKTHKU 3acdratr Hali-Beue ak-
THUBHOTO OOJHUYHO JICUCHUEC, OINCPATUBHU HMHTCPBCHIUU MU
T.H., IIPU KOUTO AOMNBJIHUTCIHUTC TUPCKTHU IJIAlIaHUA 3a JIC-
KapH ca Mo-CKOpO HOpMa, OTKOJIKOTO u3KiItoueHue (5,0).

Yectata npoMsiHA HA PErIAMEHTAIMSITA B 3aKOHUTE BOJU 10
HEMPeIBUIUMOCT U KOPYIIIHOHHA cpe/a. Hero moBede — ToBa
BOJIM /IO CH3/[ABAHETO Ha OJNIATONPHITHU YCIOBHSI 32 3JI0YTO-
TpeOH 1 KOpYIIHKs OT CTpaHa Ha aiIMUHUCTpanusTa. Yact ot
OIOPOKPATUYHUS Xa0C B 3/[paBEONa3BaAHETO MOXKE Ja ce 00sic-
HU UMEHHO C TOBa Pa3HOIIOCOYHO HOPMOTBOPUECTBO IPE3 ro-
JIUHUTE Ha 3apaBHaTa pedopma ciien 2000 r., KoraTo e BbBejie-
HO (MHAHCHpaHE Ype3 37]PAaBHOOCUTYPHUTEIIHA CHCTEMA.

MATEPUANT U METON

HacTosimmaTa craTtust ce 6a3upa Ha pe3ynTaTUTe OT IIpOBeJie-
HO TpoyuBaHe mnpe3 Mmecen oHH 2019 1. Ha 429 ankerupa-
HU JIULa, IMIbJIHOJIETHU I'pa’KIaHNu Ha BLnrame, I/136paHI/I Ha
clydaeH NPHUHIUI, Ype3 JBYCTENEHHa TI'HE3/10Ba H3BajKa.
LlenTa € na ce u3cienBa MHCHUETO HA NAIlUEHTUTE OTHOCHO
HaJU4YHEeTO Ha HeperlaMeHTHUpaHU IJalllaHus B 3/paBHaTa
cuctema B bwirapus.

AHKeTaTa chbpikKa 15 3aTBOpeHM BBIIPOCA, HA BCEKU OT KOU-
TO MOXe Ja ObJIe JaJIeH caMO €H OT OCOYCHUTE OTTOBOPH.
W3non3BaHu ca HOMHHAJIHA M OpAWHAJIHA CKajla Ha U3MepBa-
HE, KOETO Hajlara mpuiioKEHUETO Ha XU-KBaapaT aHaiu3a (5)
IIPY U3CIIeNIBAHETO Ha 3aBUCUMOCTH. CTOHHOCTTA Ha XHM-KBa-
Jpat Kkputepust Ha [IupchH y* 1 HEroBaTa 3HAUMMOCT ] ca Ja-
JICHH B CKOOM CIIe/l BCsIKa MPOBEPKa. 3a LEeJUTe Ha aHaJn3a
€ M3noi3BaHo HUBO Ha 3HauumocT 0=0,05. [Ipu roasm Gpoit
BapHaHTH 32 OTTOBOP IMOHIKOTa C€ HAPYIIABaT MPEAIIOCTAB-
kuTe (3) 32 KOPEKTHOTO IMPUIIOKCHUE Ha XHU-KBAJpaT aHaIH-
3a: Ja HsAMa KJEeTKa B KpOCTaOJIMIIaTa ¢ O9YaKBaHA CTOWHOCT
[0-MaJIka OT 1 ¥ BTOpO, aKO MMa KJIETKU C OYaKBaHA CTOU-
HOCT I0-Majika oT 5, Te Aa ca He noBeue ot 20%. B TakuBa
CIydaW € W3ION3BaH XH-KBAJpaT KPUTEPHUH C TOMpaBKa Ha
npasaononooue, o3nauen ¢ Ly? likelihood ratio statistic (4).

3a olleHKa Ha CHJIaTa Ha 3aBUCUMOCT Ha OTTOBOPUTE Ha JIBOM-
Ka BBIIPOCH, B CIIy4auTe KOraTo Ts € CTaTUCTHYECKH 3HAYH-
Ma, e mpuiokeH u koepunueHTsT Ha Kpamep (Cramer’s V),
THiIl Kato ¢ HopMupaH B rpanuny ot 0 1o 1 (4). O6padoTkara
Ha aHKETHUTE € M3BbpIICHa ¢ IporpamHus naket SPSS.

[IspBaTa rpyna ot 6 BbIIpoca Moxe J1a ce 000coOu KaTo T.Hap.
MacropTeH OJIOK BBIIPOCH, CBBP3aHH C Bb3pacTTa, MECTOXKH-
BECHETO, eTHUYECKaTa IPHHAAIEKHOCT, 0Opa3oBaHue, 3ae-
TOCT U 3[JpaBHOOCUTYPHTEJIEH CTAaTyC, KOUTO OMXa MOIJIN Ja
ca BB BpPB3Ka C NpeMeTa Ha U3CIICABAHETO.

CenMu U OCMH BBIIPOC UMAT MPIKO OTHOIICHHWE KBM HACTO-
SIIOTO NpoyuBaHe. ToBa ca Beupoc 7: ,,JIckanu ju ca BU 10-
IIBIHUATEITHO CPECTBa MpH Jiederue?“ u Borpoc 8: ,,[lnama-
JIY JTU CT€ JIOIBJIHUTEIIHO CPECTBA 3a JICUCHNE Ha pBhKa?®.

Bwnpocu 9, 10 u 11 u3sacHABAT eBEeHTyaIHU IPUUYHUHHU 32 HEy-
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payments for treatments and surgeries.

The main corruption practices concern mostly the
active hospital treatment, the surgeries, etc., in which
additional direct payments to doctors are the norm
more than the exception (3, 4).

Frequent amendments to the regulation of laws lead to
unpredictability and a corrupt environment. Moreover,
this leads to the creation of favourable conditions for
abuse and corruption by the administration. Part of the
bureaucratic chaos in health care can be explained by
this diverse rulemaking during the health reform years
after 2000 when financing through the health insurance
system was introduced.

MATERIAL AND METHODS

This article is based on the results of the survey
conducted in June 2019 with 429 interviewed persons
— adult Bulgarian citizens — selected on a random basis
through a two-stage cluster sampling. The aim is to
investigate the views of the patients in the presence
of unregulated payments in the healthcare system in
Bulgaria.

The survey consists of 15 closed-ended questions
and only one answer can be given to each one of
them. Nominal and ordinal scales were used, which
necessitated the use of chi-square analysis (5) in the
study of dependencies. The Pearson chi-square value,
y*> and its significance, p are given in brackets after
each check. A significance level a=0.05 was used for
the analysis. When there is a big number of variants,
the preconditions (5) for the correct application of the
chi-square analysis are sometimes violated: no cell
in the cross-table with an expected value less than 1
and, second, if there are cells with an expected value
less than 5, they should be no more than 20%. In such
cases, a chi-square criterion with likelihood correction,
marked with Ly? likelihood ratio statistic (6) was used.

For the estimation of the power of dependence of the
answer to a couple of questions, in the case where it is
statistically significant the Cramer‘s V is applied, as it is
normalized in the range from 0 to 1 (6). The survey was
processed with the SPSS software package.

The first group of 6 questions can be distinguished as
the so-called passport unit questions related to age,
place of residence, ethnicity, education, employment
and health insurance status that may be relevant to the
subject of the study.

The seventh and eighth questions are directly relevant to
this study. These are question 7: ,,Have you been asked
for extra treatment?* and question 8: ,,Have you paid
extra for treatment by hand?*

Questions 9, 10 and 11 clarify the possible causes of
frustration for patients. Question 12: “In your opinion,
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JIOBJICTBOPEHOCT Ha manuentute. Beopoc 12: ,,KakbsB cniopen
Bac e ocHOBHHUAT mpo0OIieM B 3/1paBHaTa cUCTeMa?  IpeIBU K-
Jla eCT Bb3MOXKHOCTH 3a OTTOBOP, €HA OT KOUTO € UMEHHO
KOpYHUUsTA, IPEAMET Ha TOBA U3CIICABAHE.

IocnennuTe TpH BBIpOCA MPOYUYBAT MHEHHMETO Ha IaI[UEH-
THTE OTHOCHO €BEHTYaJIHO HapylIaBaHe Ha TEXHHUTE IIPaBa B
XO/la Ha Je4yeOHO-IMarHOCTUYHHS Mpolec U KbAe Ouxa mo-
THPCUJIH ITpaBaTa CH, aKO C€ HAJIOXKH.

PE3YNTATU

[opagn mMankus Opoit aHKETUPAaHH, TIONATHAINA B HIKOH OT
KaTeTOPUUTE, € U3BBPIICHO OKPYITHSIBaHE HA OTTOBOPHUTE HA
BeIpocute: 1. Be3pact — obennnaeHu ca kareropuure ,,10 20
roguau’ u ,,ot 21 g0 30“ B eqna - ,,m0 30 roguau; 3. Er-
HHUYECKa T'pyma - 00eAMHEHH ca ,,pOMCKa”, ,,Ipyra’ u ,,He ce
caMooTpenensM B eaHa - ,,ipyra‘’; Berpoc 4. O6pa3oBanme
- 00eMHEHH ca ,,0CHOBHO" U ,,HA4YaJHO U ITI0-HUCKO™ B €/1HA -
,»OCHOBHO ¥ TIO-HUCKO* ¥ BBIIPOC 5. 3aeTocT - 00eAMHEHHU ca
,[ICHCHOHEP TI0 BB3pacT™ ! ,,lIEHCHOHEp Mo OojecT B enHa
- ,,JIEHCUOHED".

OtroBop Ha BbIpoc 7 ca nanu 424 nymu, 1.e. 98,8% OT Bcuu-
ku anketupanu. [lo-romsmara gact ot Tax (55,7%) oTroa-
paT ¢ ,,na”, ensa 44,3% u3bupar orroop ,,He (dur. 1).

Que. 1. PaznpedeneHue Ha omaog8opume Ha 8bfpoca 3a
uckaHu donbrIHUMENHU cpedcmea 3a fieyeHue

HEALTH POLICY AND PRACTICE

what is the main problem in the healthcare system?”
provides six options for response, one of which is
precisely the corruption that is the subject of this study.

The last three questions examine the opinions of the
patients about possible violations of their rights in the
course of the process of treatment and diagnostic and
where they would seek their rights if necessary.

RESULTS

Due to the small number of interviewed persons falling
into some of the categories, the answers to the questions
were consolidated: 1. Age — the categories “up to 20
years old” and “from 21 to 31 years old” were conjoint
in one — “up to 30 years old”; 3. Ethnicity — the answers
“Rome”, “other” and “I don‘t self-identify”” were conjoint
in one — “other”; question 4. Education — the answers
“basic education” and “primary education and lower”
were conjoint in one — “basic education and lower” and
question 5. Employment —“retiree due to age” and “retiree
due to illness” are conjoint in one answer — “retiree”.

424 persons gave answers to question 7 — 98.9% of all
interviewed. Most of them, 55.7%, answered with “yes”,
only 44,4% said “no” (Fig. 1).

Fig. 1. Distribution of answers to the question about the
additional treatment required

McKaHu 1 ca BU J0NBAHUTENIHU CPeACcTBa NPU ieyeHue?
(Did someone want additional money during treatment? )

'. pa/yes
[
E He/no

[Ipu u3cnenBaHe Ha 3aBUCHMOCTTa MEXKIY OTTOBOPHTE Ha
BBIIPOCA 32 HCKAHM JOIBIHUTEIHHU CPEACTBA 3a JIeUeHHE U
BB3pPACTTa, 3HAYUMOCTTA Ha XH-KBaApaT Kputepus Ha [lup-
chH () (4)=8,885; p=0,064) e 6n30 10 U30PaHOTO HUBO Ha
3HAUMMOCT 3a npoBepkara oa=0,05, HO He € JOCTaThYHO HUCKA
3a OTXBBPJAHC Ha XUIIOTE3aTa 3a HE3AaBUCUMOCT U IpUeMa-
HC HAJIMYMCTO Ha BPBbH3Ka. OTFOBOpI/ITe Ha Haﬁ-MHa}IHTe u
Hal-BH3pacTHUTE B U3BaJIKaTa ca CXOJIHH, ChbOTBETHO 65% u

6 EEENR an EENR

When examining the relationship between the answers
to the question about additional treatment required and
age, the significance of the Pearson chi-square test (>
(4)=8,885; p=0,064) is close to the selected significance
level for the check a=0.05, but not low enough to reject
the hypothesis of independence and accept a connection
availability. The answers of the youngest and the oldest
in the sample are similar, with 65% and 69% respectively
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69% ot TAX M30MpaT OTTOBOP ,,Ja HAa 7 BBIPOC — U J[BaTa
MIPOIIEHTA ca HaJl CPEAHOTO HUBO OT 55,7%. OT apyra cTpa-
Ha, aHKETHpaHUTE B Auamna3oHa oT 31 mo 60 roguHU CBHIIO
uMat OJIU3KH MOMEK/Y CH MPOICHTH Ha U30paNuTe OTTOBOP
Haacs Lot 31 go 40 — 50%; ,,0T 41 mo 50° — 55%; ,,0T 51 mo
60 — 49%. Ila pa3menuM aHKETHPAHUTE Ha JBe rpymnu: [ py-
ma 1 — BkurrouBa Te3u 10 30 ronuen u Hax 61 roquau U [pyna
2 —ort 31 go 60 roguum. 3a I'pyna 1, 66,4% n3dupar otroBop
,»Ia“, mokato 3a I'pyma 2 — camo 51,5%. Pasznukara B mpo-
IeHTUTE € craTucThuecku 3Haunma (y* (1)=7,712; p=0,005;
Cramer’s V=0,135), ciiegoBaTeTHO Ha TAIIMEHT HA B3PACT 110
30 ronuHM uin HAJ 61 TOIWHU € TIO-BEPOSATHO Ja OBAAT TMO-
HCKaHH JIOMBIIHUTEIIHO CPECTBA 3a JIUeHHe, B CPABHEHHE C
TaKbB Ha BB3pacT oT 31 1o 60 ronquHw.

Mexay OTTOBOPUTE Ha BBIPOC 7 U OCTaHAIUTE 5 BBIPOCA
OT MacropTHHUS OJIOK HE € yCTAaHOBEHA CTATUCTUYECKH 3HAUH-
Ma Bpb3Ka: 3a MectoxkuBeereto p=0,707 (x* (3)=1,394); 3a e1-
Hudeckara rpymna p=0,268 (x> (2)=2,637); 3a 06pa3oBaHUETO
p=0,336 (%* (2)=2,182); 3a 3actocrra p=0,942 (% (2)=0,119);
3a 3apaBHOOCHTYpuTenHus craryc p=0,577 (Ly? (1)=0,311).

Ha cnenBammust, 8-Mu BBIIpOC, ca oTroBOpuiIH 418 mymu (¢ur.
2). Ot TsX, TUIAIIAHE HA JIONIBJIHATEIIHO CPEJCTBA Ha PBKa 32
nedeHue 3asaBsaBat 47,6%; oTroBop ,,He uzdupar 52,4%.

Que. 2. PasnpedenieHue Ha omaogopume Ha 8-Mu 8bpPoC
om aHKkemama

HEALTH POLICY AND PRACTICE

answering yes to question 7 — both percentages above the
average of 55.7%. On the other hand, the interviewed
persons aged from 31 to 60 years old also have close
to one another percentages of those who have chosen
“yes”: “from 31 to 40” — 50%; ,,from 41 to 50 — 55%;
»from 51 to 60 — 49%. We divided the interviewed
people into two groups: group 1 — includes those up to
30 years and over 61 years and group 2 — from 31 to 60
years. For group 1, 66.4% choose yes, while for group
2 — only 51.5%. The difference in percentages was
statistically significant (> (1)=7.712; p=0,005; Cramer’s
V=0,135), so a patient under 30 years of age or over 61
is more likely to seek additional treatment, compared to
one between the ages of 31 and 60.

No statistically significant relationship was found
between the answers to question 7 and the other 5 of
the passport unit: for the place of residence, p=0.707 (>
(3)=1,394); for the ethnic group, p=0.268 (3 (2)=2.637);
for education, p=0.336 (* (2)=2.182); for employment,
p=0.942 (x> (2)=0.119); for the health insurance status
p=0,577 (Ly* (1)=0,311).

418 people gave answers to question 8 (Fig. 2). Of them,
47.6% said that they gave additional payment for treatment
by hand; 52.4% choose no.

Fig. 2. Distribution of the answers of question 8 from the
survey

Mnawanu nm cTe AONBAHUTENHO CPEACTBA 33 IeYEHUE HA PbKa?
(Did you pay additional money by hand for your treatment?)

mAalves
[ He /no

Mesxly OTTOBOpPUTE Ha 7-MH U 8-MHU BBIPOC € yCTaHOBE-
Ha yMepeHa MO CuJja, CTATUCTHYECKH 3HaYMMa Bpb3Ka (>
(D)=51,171; p=0,000, Cramer’s V=0,352). OtroBop ,,1a“ Ha
8-mu BBIIpOC M30upar 63% OT 3asBUIIMTE CHILUS OTTOBOD U
Ha BbIpoc 7 u 28% OT Te3u, 1aliu OTTOBOD ,,HE * Ha BBIIPOC 7.
Ot Bcuuku 414 qymu, NONBIAHUINA €THOBPEMEHHO BBIIPOC 7
u 8, 67,1% naBat equH u cbiy oTroBop: 35,0% -,,na“ u 32,1%
-,,0e“. Ha 12,3% oT malueHTUuTe HE ca UM UCKAaHU JOII'bJIHU-
TEIIHO CPeACTBa, HO ca nanu; Ha 20,5% ca UM UCKaHU Cpell-
CTBa, HO HE ca MJIATUJIIH.

A moderate, statistically significant correlation was
found between the answers to questions 7 and 8 (x2 (1) =
51.171; p = 0,000, Cramer’s V = 0.352). Answer ,,yes" to
question 8 gave 63% of those who gave the same answer
to question 7 and 28% of those who answered ,,no* to
question 7. Of all 414 people who answered 7 and 8
questions at the same time, 67.1% gave the same answer:
35.0% — yes and 32.1% — no. 12.3% of the patients were
not asked for additional money, but paid them; 20.5%
were asked for payment but did not pay.
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He e ycraHOoBeHa CTaTHCTHYECKH 3HA4YMMa BPbB3Ka Ha OT-
TFOBOPUTE Ha BBIPOC 8 ¢ BBIIPOCHTE OT MACIOPTHHUS OJIOK:
3a Bp3pactTa P=0,951 (%> (4)=0,699); 32 MECTOKUBEECHETO
p=0,814 (x> (3)=0,947); 3a ernuyeckara rpymna p=0,070 (x>
(2)=5,316); 3a obpasosanuero p=0,483 (x> (2)=1,455); 3a 3a-
eroctta p=0,636 (x> (2)=0,905); 3a 31paBHOOCUTYPUTEITHHUSI
craryc p=0,640 (%> (1)=0,219). HuBoTo Ha 3HAYUMOCT P €
6sm30 10 u3dbpanoro a=0,05 camo MO OTHOIICHUE HA CTHU-
yeckara rpyna. Hail-BUCOK MPOIEHT Ha OTTOBOPHUIIH C ,,Ja‘
Ha BBIpPOC § MMa Kateropusra ,,apyra‘“ — 60%, cieasana ot
,»Typeka““ —56%. Hali-Manko CKJIOHHM KBbM 3aIlIalliaHe Ha J10-
II'JIHATEIIHU CPEJICTBA PhKa 3a JieueHue ca Obirapure —44%
ca OTTOBOPHJIH C ,,J1a°, CaMO 3a TAX HaOJIF0JJaBaHUSAT Opoil €
MO-HUCHK OT OYaKBaHHUA. AKO ce OOeIUHST I'PYNHTE ,,Typ-
cKa“ u,,apyra“ B eqHa —,,Apyra‘ (c o0mio 57% Ha OTTOBOPHTE
,»11a°), TO Beue ¢ HaJuIe ciada, HO CTATUCTHYCCKH 3HAUYMMA
Bph3Ka MEXKIY OTTOBOPUTE HA 8 BBIIPOC U ETHUYECKATA I'PY-
na - > (1)=5,148; p=0,023, Cramer’s V=0,111. CrieroBareiino
MO-MaJI'bK MPOLEHT OT OBJIFApUTE, B CPABHEHUE C OCTAHAJIH-
T€ €THUYCCKHU I'pyln 061110, IramaTt JOMbJIHUTEIHO Ha PbKa
CpelcTBa 3a JiedeHHe. 3a TsX, MPOLUEHTHT HA TE3H, C OTrO-
BODH ,,J1a* eMHOBpeMEeHHO Ha 7 u 8 BbIpoc e 32,8%, cpenry
41,7% - 3a ocTaHAJIUTE ETHUYCCKU IPYIH OOII0; HA TE3H, HA
KOMTO HE ca UM HCKaHU CpelncTBa, HO ca muatuinu — 11,8%
cpenty 13,9% 3a octananuTe; a Ha T€3U, HA KOUTO Ca UCKAHU
cpencTBa, HO He ca ru miatunu — 20,9%, cpemy 18,3% 3a
OCTaHAJIHTE.

Bwropoc 12 ,,KaxwB cnopen Bac ¢ ocHOBHHAT mpoOiieM B
3/1paBHaTa cuctema? jaBa 6 BapuaHrTa, e1MH OT KOUTO € ,,KO-
pynuusra“. OtroBop ca nanu 421 ot ankerupanure (dur. 3).
Haii-rossim mpounent (23,3%) u30upar ,,Jioma opraHu3anus’,
cienBar ,,JIOMIO KAauyecTBO Ha 3xpaBHHUTE rpmwxu’ (20,7%),
,,3aTPYyTHEH TOCTHII 10 3apaBeonaspane” (15,4%), ,,urica Ha
¢unancupane” (15,0%), ,,xkopynmusara“ (13,5%) u ,iumnca Ha
kaapu‘ (12,1%).

Que. 3. PasnpedeneHue Ha omeogopume Ha 8bripoca 3a
OCHOBHUSI Npobnem 8 30pasHama cucmema

HEALTH POLICY AND PRACTICE

No statistically significant correlation of the answers to
question 8 with any of the passport unit questions was
found: for the age p=0,951 (%> (4)=0,699); for place of
residence p=0.814 (%> (3)=0.947); for the ethnic group, p
=0.070 (x> (2) = 5.316); for education, p = 0.483 (¥2 (2)
= 1.455); for employment p = 0.636 (%> (2) = 0.905); for
the health insurance status p = 0.640 (x2 (1) = 0.219). The
significance level p is close to the selected o = 0.05 only
concerning the ethnic group. The highest percentage of
people who answered ,,yes” to question 8 was for the
category ,,other” — 60%, followed by ,,Turkish® — 56%.
The Bulgarians are the least willing to pay extra by hand
for treatment — 44% said yes, only for them the observed
number is lower than expected. If we combine the groups
»lurkish® and ,,other” one ,,other” (with a total of 57%
of yes answers), there is already a weak but statistically
significant correlation between the answers to question 8
and the ethnic group — y?> (1)=5.148; p=0.023, Cramer’s
V=0.111. Therefore a smaller percentage of Bulgarians,
compared to the other ethnic groups overall, pay extra
by hand for treatment. For the Bulgarians, the percentage
of those who answered ,,yes* to questions 7 and 8 at the
same time was 32.8%, against 41.7% for the other ethnic
groups overall; the Bulgarians who were not asked for
payment but paid — 11.8% against 13.9% for the others;
and the Bulgarians who were asked for payment but did
not pay — 20.9%, compared to 18.3% for the rest.

Question 12 ,,What do you think is the main problem in
the healthcare system?* It gives 6 options to answer, one
of which is «corruption». 421 of the respondents replied
(Fig. 3). The highest percentage (23.3%) chose “poor
management”, followed by “poor-quality healthcare”
(20.7%), “limited access to healthcare” (15.4%), «lack
of funding» ( 15.0%), “corruption” (13.5%) and “staff
shortages” (12.1%).

Fig. 3. Distribution of the answers about the main
problem in the health care system

KakbB cnopea Bac € OCHOBHUAT

EOER O @ ®

npobaem Ha 3gpaBHaTa cuTema?

(In your opinion, what is the main problem in the health care system?)

nunca Ha puHaHcupaHe / lack of funding;
3aTpyaHeH aoctbn o sgpaseonassaHe / difficult access to health care;

/1010 KayecTBO Ha 3apaBHUTe rpuku / poor quality of the health care
services;

nolwa opraHusaums / poor organization;

nunca Ha Kagpwm / lack of qualified personnel;

KopynuusaTa / corruption)

8 EEENR an EENR
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Ensa 13,9% ot Te3u, KOUTO ca OTTOBOPHIIH C ,,Ja° HA Bb-
npoc 7 CMsATAT, ue ,,KOPYIMIUATA® ¢ OCHOBHHSIT MPOOJIeM B
3apaBHaTa HU cuctema. OT Te3u, Ha KOUTO HE ca UCKaHHU JI0-
I'BITHUTENIHO CPENICTBA 3a JIedeHue (OTTOBOp ,,HE HA BBIIPOC
7), MO4TH CchIIMS NpoueHT, 13,5% onpenendr ,,kopynuusra“
KaTo OCHOBEH MPOOJIeM.

He e ycranoBeHa cTaTHCTHYECKH 3HAYMMa BPb3Ka HAa OTTOBO-
pute Ha BbBIpoc 12 HuTO che cenmu (y* (5)=9,812; p=0,081),
HUTO ¢ ocMmu BoIIpoc (y* (5)=3,912; p=0,562). Bce nax, 3a Bb-
Mpoc 7 HUBOTO Ha 3HAYUMOCT P € 611r30 10 n3dpanoto a=0,05.
Otrosopunure ¢ ,,4a* Ha BBIPOC 7 B MO-TONsIMA CTEHEH OT
0YaKBAaHOTO HUBO ca N30pajy 32 OCHOBEH IIPOOJIEM ,,TUIIcaTa
Ha (pUHAHCHpaHE", ,,3aTPyIHEH JOCTBHII 0 3IpaBeora3BaHe’
u ,,Jiarcata Ha kajapu'. OcTaHaJInTe ca ONPEeIININ B CTEIICH
MO-TOJISIMA OT OYaKBaHOTO MPOOJIEMHTE ,,JIOIIO KauyecTBO Ha
3IpaBHUTE TPUKU U ,,JlOLIaTa OPraHU3aLMs .

OBCBHXOAHE U n3soaun

HenocrarpunoTo myonn4Ho uHaHCHpaHE Ha 3paBeolasBa-
HETO ce KOMIICHCHPA OT YacT OT He()OPMATHHUTE TUIAIAHHS B
cucremara. YacT OT Te3W HEPETIIaMEHTHPAHMU IUIAIIAHUS CeE
MOJI3BAT C OJOOPEHNETO KAKTO OT CTPAaHA HAa YYACTHHUIINTE B
MJIAIIaHeTo, Taka ¥ Ha 00IIecTBeHOCTTA. Te3u (PMHAHCOBH T10-
TOLH TPsIOBa J1a ObJAT MHTETPUPAHU B OHIIMATHATA CUCTEMA
3a (pMHAHCHpaHE Ha 3/IpaBeola3BaHeTo, T. €. TPIOBa 1a ce pe-
rJITaMEHTHpAT, aKO UMa OCHOBAHUE 3a 3aIlalllaHeTO UM, a TOBA
MOXe€ Jla c€ apryMEHTHpa Ype3 OCTOHHOCTABAaHE Ha 3/1paBHU-
Te ycryru. TakoBa OCTOMHOCTsIBaHE B MOMEHTA HE € N3BECTHO
Jla e HanpaseHo. MiMa n npyru HeopMaHU IUIAIIAHUS, W3-
BBPILICHHU IO/ HATHCK. Te OTroBapsT TOUHO Ha MEXJIyHapO/I-
HO TIpU3HATUTE AePUHHULNHU 33 KOpynuus. Te3n miamanus
MIPEAU3BUKBAT MAacOBO HEIOBOJICTBO CPEA MOTPEONTEIINTE Ha
3paBHU YCIyTH M TEXHUTE OIM3KHU. B Te3n ciayuanm MepkuTe
3a CAaHKIIMOHMPaHE Ha KOPYIIIMOHHY IIPOSIBY TPs0Ba /1a ObiaT
HaJIaraHU C OLIE MO-TOJIsIMa CTPOrOCT U PEIIUTETHOCT C Or-
JIeJ] TOCTUTAaHEeTo Ha e(DeKT Ha reHepaliHa IPEBeHIINs U Orpa-
HUYaBaHE Ha ClydyauTe Ha HeopMaslHU IUIAIaHus — (aKT,
KaTeropuyHO OTYETEH B MOCJIEIHUTE JOKJIAH1, Kacaeln ObJi-
rapckara 31paBHa cucrema (5).
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Only 13.9% of those who answered ,,yes* to question
7 believe that ,,corruption” is the major problem in our
healthcare system. Of those who were not asked to pay
additional money for treatment (answer no to question
7), almost the same percentage, 13.5%, identified
,corruption” as a major problem.

There was no statistically significant relationship between
the answers to question 12 and the seventh question(y?
(5)=9,812; p=0,081) or the eighth question (> (5)=3,912;
p=0,562). However, for question 7 the significance level
p is close to the chosen a = 0.05. Those who answered
“yes” to question 7 to a greater extent than expected level
chose “lack of funding”, “difficult access to health care”
and “ lack of qualified personnel” for the main problems.
Others have identified, to a greater degree than expected,
the problems of ,,poor quality of health care” and ,,poor
organization®.

DISCUSSION AND CONCLUSIONS:

The insufficient public funding for health care is offset
by part of the informal payments in the system. Some of
these unregulated payments are subject to the approval
of both the participants in the payment and the public.
These financial flows have to be integrated into the
official health care funding system, i. e. they have to
be regulated if there are grounds for their payment, and
this can be justified by the valuation of health services.
At this moment it is unknown if this valuation is made.
There are other types of informal payments made
under pressure. They meet precisely the internationally
recognized definitions of corruption. These payments
cause widespread discontent among healthcare users and
their loved ones. In these cases, measures to penalize
corruption should be enforced with even greater rigour
and determination to achieve a general prevention effect
and limit cases of informal payments — a fact reported in
recent reports concerning the Bulgarian state system (5).

4. Field, A. (2017) Discovering statistics using IBM SPSS
statistics, 5th edition. SAGE Publications, London. ISBN
9781526419521

5. https://www.EC.europa.eu/info/sites/info/files/
file_import/2019-european-semester-country-specific-
recommentation-commission

6. https://www.Europarl.europa.eu/ftu/pdf/bg/FFU_2.2.4.pdf
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NMPOYYBAHE U AHAJIN3 HA
CbCTOAHUETO HA PABOTHATA
CUNA OT MATUCTbP-
®APMALIEBTU B AMNTEYHATA
MPEXA 3A OBCJTYXBAHE HA
HACEJIEHUETO B BBJITAPUA KbM
HAYANOTO HA 2019 TOOUHA

CgetociaB Kpymos!, Eerenu I'puropos'?

! Hayuonanen yenmop no o6ujecmeeno 30paee u anaiusu
2 Meouyuncku ynusepcumem-Bapna

PE3IOME

Eoun om ocnosnume npobaemu 8 obnacmma na 30pageonas-
6anemo e NiaHupanemo Ha doeewikume pecypcu. Kauvecm-
80MO U 0OCMBNBLIL 00 PA3IUYHU PAPMAYEBMUYHU VYCIYeU U
Gapmayesmuyny epudicu, KAMo 4acm om 30pasHume pudicu
3a HacenreHuemo, ce 06yCiIaA6s oM HAIUYUEMO HA 2bEKABA U
aoanmuena ¢apmayesmuuna pabomua cura*. Ilpoyueanu-
ama ewvpxy pabomnama cuia mpsaoea 0a ce 0CHOBABAM HA
OaHHU ¢ BUCOKA OOCMOBEPHOCHL, NPOOBINCUMETHO 8peMe Hd
cvoOupane u cvxpanenue, NOCMOSHHA HATUYHOCHL U C 6b3-
ModicHocm 3a Kopekmua unmepnpemayust. QyHKyuonupa-
Hemo u no00vpIcanemo Ha pecucmovpa Ha bvieapckus gap-
Mayeemuden cvlo3, CMpYKmMypupanemo Ha ungopmayusima
6 He20 u pazpabomeanemo Ha NPoYecu 3a CNOOeIsHe HA Cb-
Ovparcanuemo, ca npednoCmaska 3a OCucypseane Ha OaHHU
6 MAWUHHO Yemum Gopmam ¢ UCOKa O0CMOBEPHOCI U Ka-
uecmeo. Bvz ocnosa na oannu om pecucmvpa Ha bOC e cv3-
0adenHa MOMeHMHA CHUMKA HAd CbCMOSHUEMOo Ha pabomuama
cuna om masucmop-papmayesmu Kom Hauaromo na 2019 2.,
npaKmuKyeawiu npogpecusima, no OMHOUWIEHUE HA MAXHAMA
RIBMHOCI HA MEPUMOPUATIHO PA3npedesieHue, 6b3pacnios
U NOJNI08 CHCMAS U OCULYPEHOCMA HA HACELEHUemo no 00-
nacmu 6 Penybauxa Bvacapus, cnpsimo ocpednenume noxa-
3amenu 3a e8ponetcKume CmpaHul.

KuarouoBu xymm: maructsp-dapmaneBTi, paboTHa
CUJa, PETUCTPU HA ChCIOBHU OPraHU3alUU

BbBEAEHUE

CreroBHata 3npaBHa opranuzamnus (C30) o0sBu, ue ,,HIMa
3npase 6e3 padortHa cuna“(l). [mobamHnuTe YCHIHS 32 TOCTBII
JI0 3APaBHU YCIYTH M MOCTUTAaHE HA YHUBEPCAJIHO 3/IpaBHO
MOKpUTHE 0Oaue He Ouxa OMIM BB3MOXKHH 0€3 MpoyuBaHe,
CTpaTernyecko IMIaHWPaHe W WHBECTHUIIMH 32 OCHUTYpsIBAHE
Ha paBeH JOCTHII Ha HACEJICHUETO J0 JNoOpe oOpa3oBaHa,
oOydeHa W paBHOMEPHO paslpeaesieHa paboTHA CHJla B CHUC-
Temara Ha 3[[paBeornas3BaHeTo (2).

10 EEENR an EENR

HEALTH POLICY AND PRACTICE

STUDY AND ANALYSIS OF
THE STATE OF THE WORKFORCE
FROM MASTER PHARMACISTS
IN THE COMMUNITY
PHARMACIES NETWORK IN
BULGARIA AT THE BEGINNING
OF YEAR 2019

Svetoslav Krumov!, Evgeni Grigorov*?

! National Center of Public Health and Analysis
2 Medical University-Varna

ABSTRACT

Nowadays, one of the major healthcare problems is the
planning of human resources. The quality and access to
various pharmaceutical services and pharmaceutical
care, as part of public health care, is driven by the
availability of a flexible and adaptable pharmaceutical
workforce*. Workforce surveys should be based on data
with high reliability, long collection and storage time,
continuous availability, and correct interpretation.
The functioning and maintenance of the register of
the Bulgarian Pharmaceutical Union (BPhU), the
structuring of its information and the development
of content sharing processes are prerequisites for
providing data in a machine-readable format with high
reliability and quality. Based on data from the BPhU
register, a snapshot of the workforce status of master
pharmacists by the beginning of 2019, who are practicing
the profession, was created regarding their density of
territorial distribution, age and gender composition
and population security by regions in the Republic of
Bulgaria, compared to the average for the European
countries.

Keywords: master pharmacists, workforce,
registers of professional organizations

INTRODUCTION

The World Health Organization (WHO) has declared
the universal truth that ,,no health without a workforce*
(1). However, global efforts to access health services and
achieve universal health coverage would not be possible
without research, strategic planning and investment
to ensure equal access for the population to a well-
educated, trained and evenly distributed workforce in the
healthcare system (2).
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KagecTBOTO ¥ JOCTHITBT 10 pa3NudHH (hapMareBTUIHH YCITy-
T'd U (apMaeBTHYHA TPHXKH, KaTO 9acT OT 3PaBHUTE TPH-
KU 32 HACEJIEHHETO, ce 00yciaBs OT HAJUYHETO HA I'bBKaBa
W aJanTHBHA GapMaleBTHYHA paboTHA cuila®, KOSTO € B ChC-
TOAHUC B MaKCHUMaJiHa CTCIICH Ja IMPUJIOKH CBOUTEC 3HAHUA,
YMEHWUSI, HarJ1acH, NOBEJICHNE 1 CIIOCOOHOCTH, B €KHII C OCTa-
HAJUTC MEIUIIMHCKY criernannucty (3). B MHOTrO eBpomneiicku
J'bpKaBH (hapMaleBTUTE Pa3BUBAT HOBU JEHHOCTH, HACOUYCHH
KBM ITallMeHTa, a OPOSAT Ha yCIyTHTE 3a I'bPBUYHA 3] paBHA
T'prKa, KOUTO ce IIpeIyiaraT Ype3 alnTeKuTe, ce paspacTsa (4).
OcBeH ToBa TakMBa (PaKTOPH, KaTO YBeTUYaBaHE Ha 0OeMa Ha
MIPEeIITUCBAaHUTE JIEKAPCTBEHH MPOIAYKTH; ISJIOCTHOTO 3aCTa-
psBaHE Ha EBPOIECHCKOTO HACEJCHWE, pacTAmara nomudap-
MaIis; HHOBAIIMH, BKJI. €JIEKTPOHHO, TUTUTAITHO ¥ MOOHITHO
3/IpaBeorna3BaHe B MOHUTOPHHTA U KOHTPOJIA Ha XPOHUYHH
3a00JIBaHNS; YCHBBPIICHCTBAHE HAa TEXHOJIOTHHUTE U TIEp-
COHaJIM3MpaHaTa MCIAUIMHA, MO-TOJEMHU aJIMUHHUCTPAaTUBHU
M3UCKBaHMs 32 00pabOTKa Ha IUIAIAHUSI OT TPETH CTPAHHU;
yBeln4yaBaHe Ha (peMHHHU3ALUsATa HAa padoTHATA CHJa B aIl-
TEKHTE, KOraTo )EHUTE ca MO-CKJIOHHH J1a paboTAT Ha I'BIIHO
paboOTHO BpeMe WK Jla IPEKbCBaT Kapuepara cu; U riodain-
HUSAT UKOHOMHYECKHU KJIMMAT, TOKa3BaT BCe TO-TOJIsIMa HEO0-
XOIMMOCT OT OCHUTYpSIBaHE Ha a/ICKBaTHA B KOJIMYCCTBCHO H
Ka4eCTBCHO OTHOMICHHE (apMaleBTHYHA paboTHA chia, Ch-
obpazeHa ¢ meMorpadCKuTe CIEIMU(PUKNA HAa HACEICHHUETO H
TEXKEeCTTa Ha 3a00nsBanusITa (5).

Ennna ot ocHOBHHTE mpobieMu B 00JIacTTa Ha 3paBeornas-
BaHETO € IUIAHMPAHETO Ha YoBeHmIKuTe pecypcu (6). Dynna-
MEHTAJHOTO B MpoIleca Ha OIpe/esHEe Ha MOTPEOHOCTUTE
OT KaJIpy B CHCTEMAaTa Ha 3[paBeoIla3BaHETO € IT03HABAHETO
Ha TeKyIaTa cuTyanus Ha paboTHaTa cuia (7). OueHkara Ha
TEKYyIIOTO Tpe/IaraHe U HaJIW4Yhe Ha 37PaBHU KaJpH, KAKTO
U ONIPEJIENIHETO HA OBACIINTE HYXKAH, € crienu(UIHa 3a1a4a
Ha MUHHCTEPCTBO Ha 37paBEONa3BaHETO, KOETO CE 3aHNMaBa
¢ o0IOTO TUTAHWpPaHe Ha HalMoHalHO HHUBO (8). MHOrOMIa-
CTOBOTO INpOYy4YBaHEe Ha pabOTHATa CHJa MPEIOoCTaBs CTpa-
TErMYECKHUTE JI0Ka3aTeJICTBA B MOJKpENa Ha IIAHUPAHETO U
OlleHKaTa Ha eeKTHBHOCTTAa Ha paborHara cuia. IIpoyusa-
HUsITa BBPXY paboTHATa cHJia TPsIOBa Jja ce OCHOBABAT Ha JaH-
HU C BHCOKa JJOCTOBEPHOCT, IPOJIBJKUTEITHO BpEeMe Ha ChOu-
paHe U ChbXpaHEHHE, TIOCTOSIHHA HAJIMYHOCT U C BH3MOXKHOCT
3a KOpeKTHa nHTepnpeTanus. HopMaTuBHUTE M3UCKBAHUS B
OTJETTHUTE 3aKOHHM Ha CHCIOBHHUTE OpPraHW3alMH, 32 Ch3Ja-
BaHETO U MOAIBP)KAHETO HA CHCIOBHH PETUCTPH B 3/IpaBEo-
M1a3BaHETO, IPABUIIHOTO CTPYKTYPHPAHE HA ChABPKAHUETO B
pEerucTpuTe U pa3pabOTBAHETO HA MPOIECH 3a CIIOJCISTHE Ha
CHIIbPIKAHUETO, Ca MPEANOCTABKA 38 OCUTypsBaHEe Ha JaHHH
B MalIMHHO YeTHM (OpMaT C BUCOKA JIOCTOBEPHOCT U Ka4yecT-
Bo. ToBa ce chIbpka U B €UH OT TPHHAAECETTE IPUHIIMIIA,
¢dopmynupanu B pamkute Ha [mobGanHaTa KOH(pEPEHIHS 110
(dapmanus u (apManeBTHYHU HAayKH (mpoBeneHa B Tp. Han-
kuH, Kuraii, Ha 7 u 8 HoemBpu 2016 1)

NHTeJMreHTHOCT HAa padoTHATA CWJIa — HAIUO-
HaJIHAa CTPATCTUS U CHOTBETHH JICHCTBHS 3a CHOU-
paHe W CHOZAENsSHE Ha MaHHU 3a padOTHATa cujia |
JNEHHOCTH IO TTaHUpaHe Ha paboTHaTa cruia (pas-
HOOOpa3HU YMEHUS, HAIIPEAHAIN U CIICIIHAIA3Hpa-
HU MPaKTHKH, Kamanuter) (9).

12|10

WORKFORCE
INTELLIGENCE

HEALTH POLICY AND PRACTICE

The quality and access to various pharmaceutical
services and pharmaceutical care, as part of public
health care, is driven by the availability of a flexible
and adaptable pharmaceutical workforce that is able
to maximize the application of its knowledge, skills,
attitudes, behavior, and abilities, in team with other
medical professionals (3). In many European countries,
pharmacists are developing new patient-centered
activities, and the number of primary care services
offered through pharmacies is growing (4). In addition,
factors such as an increase in the content of prescribed
medicines; the overall aging of the European population;
growing polypharmacy; innovation, incl. electronic,
digital and mobile healthcare in the monitoring and
control of chronic diseases; improving technology
and personalized medicine; increased administrative
requirements for processing payments from third
parties; increasing the feminisation of the workforce in
pharmacies when women are more likely to work full-
time or interrupt their careers; and the global economic
climate, there is an increasing need to provide a
quantitative and qualitative pharmaceutical workforce
that is appropriate to the population‘s demographic
specifics and the disease burden (5).

One of the major health problems is the planning
of human resources (6). Knowledge of the current
workforce situation is fundamental to the process of
determining staffing needs in the healthcare system (7).
Assessing the current supply and availability of health
care personnel, as well as identifying future needs, is
a specific task of the Ministry of Health, which deals
with overall national planning (8). The multilayered
workforce survey provides strategic evidence to support
workforce planning and evaluation. Workforce surveys
should be based on data with high reliability, long
collection and storage time, continuous availability,
and the ability to interpret correctly. The regulatory
requirements in the different laws of professional
organizations for the establishment and maintenance
of professional registers in healthcare, the proper
structuring of content in registers and the development
of content sharing processes are prerequisites for
providing data in machine-readable format with high
reliability and quality. This is also reflected in one of
the thirteen principles formulated at the first Global
Conference on Pharmacy and Pharmaceutical Education
(held in Nanjing, China, November 7-8, 2016).

Workforce intelligence - national strategy and
appropriate action to collect and share workforce
data and workforce planning activities (diverse
skills, advanced and specialized practices,

capacity) (9).
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LEJT HA U3CJNIEABAHETO

Cb3/1aBaHE HA MOMEHTHA CHUMKA Ha TEKYIIOTO CHCTOSHUE
Ha paboTHaTa CHJla — MarucTbp-(papMaleBTH, NPaKTHKYBa-
mu npodecusTa, Mo OTHOIICHHE Ha TSAXHATa ITBTHOCT Ha
TEPUTOPHATHO pa3Ipe/eieHe, Bb3pacToOB U IIOJIOB ChCTaB
U OCHUTYPEHOCTTa Ha HaceleHHeTo 1o obsactu B PermybOnmka
Bboarapus, copsMo ocpeJHEHUTE MOKA3aTENH 3a EBPONEHCKU-
T€ CTPaHU.

MATEPWAJIN U METOON

H3cnenBaHeTo ce OCHOBa Ha 0000LIaBaHe, CBIIOCTaBsHE
n aHanu3 Ha uHopmauusTa or Peructep Ha bwearapckus
(hapmarneBTHYEH CHI03 Ha JIMIIaTa, KOUTO UMAT MPaBo Ja yi-
paXHSBAT peryiupana npodecus Ha MarucTbp-hapManeBT
B bwirapus (10), Peructspst Ha antexurte Ha M3nbaHuTten-
Hara areHuus 1o Jyekapersara (11), nanan na HCH 3a nace-
nenueTo Ha bwirapus nmo obnactu keMm 31.12.2018 1. (12).

Tabn.1. [lnbmHocm Ha pasnpedenieHue Ha Maa.-chapma-
uesmume o obmacmu

HEALTH POLICY AND PRACTICE

AIM OF THE STUDY

Creating a snapshot of the current state of the workforce
- master pharmacists practicing the profession, in terms
of their density of territorial distribution, age, and gender
composition and population security by districts in the
Republic of Bulgaria, against the average indicators for
European countries.

MATERIALS AND METHODS

The study is based on the summarization, comparison
and analysis of information from the Register of the
BPhU of the individuals entitled to exercise the regulated
profession of Master pharmacist in Bulgaria (10), the
Pharmaceutical register of the Bulgarian Drug Agency
(11), data of the National Statistical Institute (NSI) for
the population of Bulgaria by regions by 31.12.2018 (12).

Table 1. Density of the distribution of master
pharmacists by districts

O6nactm Hacene- Bpoii Bbpoi npak- Bpoii Ha Bpoii maruc- | Bpoii maruc-
Regions HUEe KbM anTeKku TUKYBaLLKU xutenure, Tbp-papma- | Tbp-papmaue-
31.12.2018 Number of MarucTbp - | obcayxeaHu | LeBTU B egHa | BTM Ha 10 000
Population pharmacies | papmauestn | ot 1 anteka anTteka KuUtenm
by Number of Number Number
31.12.2018 Number of residents of master of master
practicing served by 1 | pharmacists | pharmacists
master pharmacy in one per 10,000
pharmacists pharmacy inhabitants
O6wo 3a cmpaHama 7000039 3995 6552 1752 1,6 9,36
/
Total (BG)
Bbnazoeezpad / 305123 149 219 2048 1,5 7,18
Blagoevgrad
Bypzaac / Burgas 410331 313 404 1311 1,3 9,85
BapHa / Varna 471252 219 458 2152 2,1 9,72
Benuko TepHoeo / 235708 99 161 2381 1,6 6,83
Veliko Tarnovo
BuduH / Vidin 84865 a4 70 1929 1,6 8,25
Bpaya / Vratza 162549 98 115 1659 1,2 7,07
lfabpoeo / Gabrovo 108404 66 89 1642 1,3 8,21
Ao6puuy / Dobrich 173831 54 98 3219 1,8 5,64
Kvpoxanu / Kardzhali 152873 56 78 2730 1,4 5,10
KiocmeHdun / 119041 68 94 1751 1,4 7,90
Kyustendil
Jloseu / Lovech 124873 57 83 2191 1,5 6,65
Mouxmana / Montana 129637 58 82 2235 1,4 6,33
Mazapdxcuk / 255479 148 183 1726 1,2 7,16
Pazardzhik
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MepHuk / Pernik 120880 70 84 1727
lMneeeH / Pleven 240380 129 153 1863
lMnoedus / Plovdiv 668334 382 723 1750
Pa3zzpad / Razgrad 112229 33 58 3401
Pyce / Ruse 218556 121 167 1806
Cuaucmpa / Silistra 109271 37 54 2953
Cnueen / Sliven 186495 82 91 2274
CmonsaH / Smolyan 105421 55 71 1917
Cogpus (cmonuya) / 1328120 1115 2255 1191
Sofia (capital)
Co¢pua-obnacm / 229041 105 185 2181
Sofia district
Cmapa 3azopa / Stara 316356 161 231 1965
Zagora
Tvpzosuwe / 111597 38 56 2937
Targovishte
Xackoeo / Haskovo 228141 106 131 2152
LWymeH / Shumen 172355 76 95 2268
Am60a / Yambol 118897 56 64 2123
QPuz.1. CbomHoweHue Ha Maa.-chapmayesmume 1o nos Figure 1. Ratio of master pharmacists by gender (%)
(%)
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Que.2. CbomHoWweHue Ha Mae.-ghapmayesmume o Figure 2. Ratio of master pharmacists by age group (%)
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Figure 4. The ratio of master pharmacists by place of
work (%)
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PE3YJNTATU U ANCKYCUA

KbMm Hagamoro 2019 rommHa OCHTYpEeHOCTTa C Marmc-
TBp-papmanetn Ha 10 000 mymm OT HaceleHHETO B
Bearapus e 9,36 (tabx. 1). Benpexu ronemMuTe pa3mnans
o obinacru, ot 5,02 3a obnact Twprosuiue, g0 16,98 3a
obmact Codus-cTonuyHa, CpeaHara CTOWHOCT Ce J0-
OnmmkaBa KM Ta3u Ha crpanute ot EC, karo cnopen
pazpaborenust [IporHoCcTHYEH MOAEN 32 OCUTYPEHOCT C
MmarucTbp-dapmanestu B boarapus, 1o 2022 r. me ce us-
paBHH cbe cpeaHoeBponeiickara (13). fIcHo ce ouepraBat
obnacture B bearapus (Codus-cronnyna n I1nosnus),
KBJIETO OCUT'YPEHOCTTA C MarucThp-(hapManeBTH Ha/IBU-
n1aBa cpegHoeBponerickute croiHocTu. Io To3m mokasza-
Tel appxaBuTe oT EC ChI0 MMAT CHIECTBEHHU Pa3IHIHs
— ot 3,12/10 000 B Xomanaus no 26,87/10 000 B Maurra.
[MocnenuuaT myOIMKyBaH CPETHOEBPONEHCKH ITOKa3a-
TEJ 32 OCUTYPEHOCT ¢ MarucTbp-dapmaresru Ha 10 000
Iymu oT HacesneHueTo e 3a 2016 ronuna (mocieaHata 3a
KOSITO Ca HaJIMYHU JIaHHHU) ¥ To3u nokaszaten ¢ 10,47 (14).

Bbrpexu BUCOKHTE CTOWHOCTH 32 OCUTY PEHOCT OT Maruc-
THp-(hapManeBTH, SICHO ce OUYepTaBa TEXHUST HEJIOCTHUT B
anTekuTe (OOJIHNYHM alTEeKH U alTekH 3a 00CIy’KBaHEe
Ha HacelleHHeTo). bposT Ha MaructTep-apmaneBTUTE B
€/lHa anTeKa B cTpaHara e cpezHo 1,6, cpemy 2,3 3a cTpa-
Hute oT EBpona, kato bbirapus ce Hapexaa Ha Mocien-
HHUTE MECTa 10 TO3H MT0KA3aTeN, AUHCTBEHO npeau Typ-
s, Kumep u I'spuns. [Ipuannara 3a Ta3u anomanus e,
4ye OposAT Ha anTekuTe B bbarapus e Hag 2 mMbTH MO-TO-
1M 0T cpenHuTe nokaszarenu 3a EC, xaro enHa Obarap-
cKka amnTeka o0cimyxkBa cpenHo 1900 myrmu, 10oKaTto cpe-
HUSIT TTOKa3aTes 3a EBPOINEHCKUTE CTPaHH € e/lHa anTeKa

RESULTS AND DISCUSSION

* Asofthe beginning of 2019, the availability of master
pharmacists per 10,000 people in the population
in Bulgaria is 9.36 (Table 1). Despite the large
differences in districts, from 5.02 for the district
of Targovishte to 16.98 for the district of district of
Sofia-capital, the average value approaches that of the
EU countries, according to the developed Prognostic
Model for Pharmacy Masters Workforce in Bulgaria,
up to 2022 will be on par with the European average
(13). Areas in Bulgaria (districts of Sofia-capital and
Plovdiv) are clearly outlined, where the Pharmacy
Masters Workforce exceeds the European average.
EU countries also have significant differences in
this indicator - from 3.12/10,000 in the Netherlands
to 26,87/10,000 in Malta. The latest published
European average rate for masters pharmacists
rates per 10,000 population is for 2016, the latest
for which data are available and it is 10.47 (14).

Despite the high levels of provision with master
pharmacists, their shortage in pharmacies (hospital
pharmacies and community pharmacy network) is
clearly outlined. The number of master pharmacists
in one pharmacy in the country is on average 1.6,
compared to 2.3 for European countries, with
Bulgaria ranking last in this indicator only before
Turkey, Cyprus, and Greece. The reason for this
anomaly is that the number of pharmacies in Bulgaria
is more than 2 times higher than the EU average,
with one Bulgarian pharmacy serving an average
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Ha 3900 gymu. bearapus e Ha Tpeto msacTo cnex Kunsp
n I'bpuiust o Opoil anTeku Ha TJ1aBa OT HACEICHUETO B
pamkute Ha EC (15). Bbrpexu romemusT Opoil anrekwy,
JIOCTBITBT J10 (hapMaieBTUYHHU YCIYTH U (hapManeBTHIHU
T'PUXKH € OTPaHUYCH, KOETO C€ ABJDKH Ha HEPaBHOMEPHO-
TO pas3mpesiesieHe Ha aNTeKUTe, TAXHATa KOHIIEHTPAIIs
B MKOHOMHYECKHTE LIEHTPOBE M OOIACTHHUTE T'paJiOBe,
U JI0 TBJIHATA WM JINIICA B MAJKATE W MKOHOMHYECKH
HEaTPaKTHBHU HACEIEHH MECTa U TPYAHOJOCTBIIHU pa-
ionn. Pasmokbcanara QapmamneBThdHa pabOTHA CHila
JIOTIBJTHUTEITHO BIIOIIABA Ka4eCTBOTO Ha (hapMalleBTHY-
HUTE YCIIYT'H, KaTo B HSKOW anTeKd MarucTbp-dapma-
LIEBT JIOPU HE MPUCHCTBA IPe3 IsI0TO 005SBEHO PabOTHO
BpeMe Ha anTeKaTa.

¢ CpOTHOLICHHETO Ha IOJOBETE CpeX MPAKTHKYBALIUTE
marucTep-papmanestu (ur. 1) e 80% xvm 20% B monsa
Ha )xeHuTe. Tasu TeHJeHIMS ce 3a11a3Ba [1pe3 NOCICIHNTE
IIECT TOJMHH, KATO OCOOCHU Pa3iIMyMs 10 TO3M MoKa3a-
TeJ B OT/ICIHUTE 00JIACTH HE ce HabJII01aBaT, C N3KJII0Ye-
Hue B obnactute JJoopuy u CUIUCTpa, KbACTO KCHCKHUST
non e npeactaseH Ha 70%, a MBxKKUIT Ha 30%.

e Ilpe3 mocienHuTe TOAMHU ce HaOmrogaBa e(eKT Ha
,IIOIMJIaJIABaHE Ha CBCIOBUETO OT MPaKTHUKYBallH
MarucTep-gapmaneBTd. 3a pa3iIHKa OT OCTAHAJIUTE
MEIUIMHCKN CIELUAJINCTH B CTpaHara, OposT Ha Ma-
TUCTBP-(papMaleBTUTe BbB Bb3pacToBara rpyma 31-40
TOJMHU € HaW-roNisiM, KaTo Ta3W rpymna 3aema 22% or
(dapmaneBTHUHOTO chestoBue (ur. 2). [IpuunHa 3a ToBa
€ MoYTH HyjeBaTa Oe3paboTuiia BbB (papManeBTUUHMS
CEKTOp, OTHOCHTEIHO J00pOTO 3aIliamiane U BHCOKHST
MPOLEHT M30palu Ja MpakTHKyBaT npodecusiTa Ha Te-
putopusiTa Ha cTpaHara. [lopanu BBTPENIHO-MKOHOMH-
YeCKM M MHUTPAIMOHHM IpOIecH odade, ce ouepTaBaT
TEH/ICHIINM Ha 3acTapsiBama paboTHa cuia B ciabopas-
BUTUTE MKOHOMUYECKHM palloHM Ha cTpaHara. B 15 or
obiactuTe mpeobiiaaBaT rPyNHUTE HA MTPAKTHKYBAIUTE
cien 61-roguiiHa Bb3pacT, KaTO Hal-TPEBOKHO € TOJI0-
XKEHHeTo B obsacT Pyce kpaeTo 1/4 oT mpakTuKyBamu-
Te MarucThp-GapMaieBTy ca Ha Bb3pacT Haja 70 TOquHU

(¢ur.3).

e Oxomno 90% oT mpakTHKyBaIINTE MAarUCTBP-(hapManeBTH
yIpakHSIBaT MpodecrusTa B allTekHu 3a o0CITyKBaHE Ha
HaCeJIeHNeTO M OOTHUYHUTE anTeKH B cTpaHarta (pur.4),
CIIeZIBAaHU OT MHIYCTpHATA — OKOJ0 4% (IIpOU3BOACTBO
U THPTrOBCKH MPEICTABUTEICTBA) U THPTOBHUATA HA €APO
—enBa 2,3%.

3AKJTIOMEHUE

3a ocurypsiBaHe HAa HHTEIUTeHTHA (papMarieBTH4YHa paboTHA
CHJIa, HEHOTO PAaBHOMEPHO pasIpelielieHHe, MO IbpKaHe Ha
MOCTOSIHEH Bh3PACTOB ChCTAB B PAMKHUTE Ha TPYA0CIIOCOOHA-
Ta BB3PACT, MOCTUTAHE HA BHCOKHTE CTAHJIAPTH U KAUYeCTBO
Ha JIOCTBI JO JIEKAPCTBEHU MPOAYKTH MU (hapMaleBTUUHH
YCIYTH, HETUTE MPEI IbPKABHUTE MHCTUTYIMH, 00pa30Ba-
TEJIHUTE OOIIHOCTH U CHCIOBHATA OpraHu3aIus — beirapcku
(dbapMaIeBTHYCH CBHI03, TPsiOBa Aa OBIAT SICHO OMPEACICHU
U chOOpa3eHH C HAIIMOHAIHUTE OCOOCHOCTH Ha CTpaHaTa.
CrenBa aa ce Ompejey ONTHMAJEH Mpar Ha OCHTYPEHOCT

HEALTH POLICY AND PRACTICE

of 1900 people, while the average for European
countries is one pharmacy per 3900. Bulgaria is
ranked in third place after Cyprus and Greece by
number of pharmacies per capita within the EU (15).
Despite a large number of pharmacies, access to
pharmaceutical services and pharmaceutical care is
limited, due to theunequal distribution of pharmacies,
their concentration in economic centers and district
cities, and their total lack in small and economically
unattractive settlements and inaccessible areas.
The fragmented pharmaceutical workforce further
degrades the quality of pharmaceutical services,
with some pharmacists not even having a master
pharmacist to be present throughout the pharmacy‘s
announced business hours.

»  Thegenderratioamong practitioners (Figure2)is 80%
to 20% in favor of the female part of the pharmacist
profession. This trend has been maintained for the
last six years, with no particular differences in this
indicator in the individual districts, except in the
districts of Dobrich and Silistra, where the female
gender is represented at 70% and the male at 30%.

 In recent years, there has been an effect of
»rejuvenating® the pharmacy profession of practicing
master pharmacists. Unlike other medical specialists
in the country, the number of masters pharmacists in
the age group of 31-40 years is the largest, accounting
for 22% of the pharmaceutical career (Figure 3). The
reason for this is the near-zero unemployment in the
pharmaceutical sector, the relatively good payment
and the high percentage who chose to practice the
profession on the territory of the country. However,
due to internal economic and migration processes,
trends of an aging workforce in the underdeveloped
economic regions of the country are emerging. In
15 of the districts, the groups of practitioners after
the age of 61 predominate, the most worrying being
the situation in the Rousse district where 1/4 of the
practitioners are over 70 years of age. (figure 4)

* About 90% of master pharmacists are practicing
their profession in community pharmacy network
and hospital pharmacies in the country (Figure 5),
followed by the industry - about 4% (manufacturing
and sales offices) and wholesale - only 2.3 %.

CONCLUSION

Increasing the capacity to provide an intelligent
pharmaceutical workforce: its uniform distribution, the
maintenance of a stable age structure within the working
age, the achievement of high standards and quality of
access to medicinal products and pharmaceutical services,
the goals of the state institutions, educational communities
and professional organization - Bulgarian pharmaceutical
union, all of them must be clearly defined and tailored to
the national characteristics of the country. An optimum
threshold for the provision of masters pharmacists per
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¢ Maructbp-Qpapmaiestu Ha 10 000 aymu oT HAaCEICHUETO
3a crpaHara. J[OKOJIKOTO TakbB O(QUIMAIHO BB3MPHET Ipar
Ha OCHTYPEHOCT C MarucTbp-(hapManeBTH He € AepUHHpaH
or C30 u ®UII mepkuTe Moke a ObAaT pa3BUTH B IOCO-
Ka MUHMMAaJITHO 3aIUTEH Ipar, 1oJ] KOMTO He clie/Ba /1a maja
YHUCIICHOCTTA HA MPAKTUKYBAIIUTE MATUCTHP-(hapMaleBTH Ha
PETHOHAIIHO HUBO M HAI[MOHAJIEH [T0Ka3aTell, KOWTO J1a IOCITy-
KU 32 HY)KJIWTE Ha MJIaHupaHe u aHanusu. Cpo0pa3sBaHETO
Ha eKETOIHMSI TUIAaH-TIPUEM OT CTpaHa Ha MUHHUCTEPCKH Cb-
BeT, MUHHCTEPCTBO Ha 00Pa30BaHUETO M HAYKaTa U BUCILIUTE
YUYWJIMINA 1€ rapaHTupa IIOCTUTaHE HAa KOXE3Us Cpel MeOu-
LUHCKHTE TTpodecrH, 3ama3BaHe KayeCTBOTO Ha 00yUEHHETO,
aTPAKTUBHOCT U BH3MOXKHOCT 32 Kapuepa Ha 3aBbPLININTE U
JIMIICa Ha HEHY)KHO TeHepupaHa 0e3padoTuiia 1 HaMaJIsiBaHe
Ha pabotHuTe 3amiaaru. HeoOxoaumo e aHrakupane M IMpH-
€MaHe Ha MOJIUTHKH, U MPHIIOKHMO 3aKOHOJATEJICTBO 32 pa3-
BUTHE Ha pabOTHATa CHJIa M 332 HAChPYaBAaHE HA PAaBEHCTBOTO
MEXy TOJIOBETEe, KAKTO M SCHH PAMKH Ha pa3BUTHE, OIHC-
BaIllM KOMIIETEHIINUTE U 00XBaTa HA NMPAKTHKATa 3a BCHUKH
eTanu Ha npodecruoHaHa Kapuepa.
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and the absence of unnecessarily generated unemployment
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describing the competences and scope of practice for all
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CTPYKTYPA U AUHAMUKA
HA NMPOBJIEMUTE B
30PABHATA CUCTEMA 3A
ABAHALOECETIOAMLLUEH
NMEPUOA CMNOPEN XAJNBUTE
HA NMOTPEBUTENWUTE NPEQNQ
MHCTUTYUUATA HA OMBYACMAHA
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PE3IOME

Oceen KbM UHCMUmMyyuu CvC CREeYUAiIHo 6MEeHeHU 3a0bil-
JHCeHUS U CH30a0eHUme CReyuuuHY 3a Yeama cmpyKmypu
3a KOHMPON U HAO30p 6 30paseona3eaHemo, cpalcoanu u
02aHU3AYUU MO2AM 04 CUSHATNUIUPAM OPY2U OP2AHU 34 NPO-
onemu 6 30pasnama cucmema. bpoam na scarbume, omnpa-
BAHU KoM 0A0eHa UHCIMUMYYUs HAll-6ePOAMHO ce 6use Om
dosepuemo KvM Hes, HO U Om npobiemume 6 cekmopad,
3a koumo ce omuacam. Emo 3awo ce npednonaca, ue me
npeocmagsam cpasHumesHo O00CmMO8epHo Oedpuyumume u
nompebHocmume om KOpeKyuu om 2ieoHd moukd Ha Nna-
yuenmume, a CMUCHIBLM € Od Ce pewu He NPOCmo TUUHUS
npobnem, Kacaew xcarbama, a 0a ce npesaHmupam cieo-
sawju no0oOHU npodIemu u g3aumoomuowenus. bposm na
Jlcanbume u CuSHAIUMe HA ePANcOanU 3a npoobaeMu 8 30pags-
nama cucmema (2772 6pos), omnpagenu kom Ombyocmana,
umam mpaiina menoenyus na napacmeane. Cmpykmypama
Ha npobaemume noka3ea yCmMouuueocm npes yeaus 08ana-
OecemeoOuuler aHAIU3Upan eman no omHouleHue Ha memu
Kamo 00Cmuvn u Kauecmeo Ha meouyunckama nomowy (MII)
u npobremume na mpyoosama excnepmusa. Mma u npo-
OnemHu memu ¢ 8peMeHeH Xapakmep 3d CbOMGemHAmd
2oouna. Hanpasenu ca uzeoou 3a depuyumume 8 cucme-
mama cnoped nompebumenume Ha 30pasnu yciyeu 6 bvaea-
pus, KAKMo u 3a OUHAMUKAMA HA Mme3u npoyecu u Heooxo-
ouUMoCmma om Kopucupawju ynpasieHCcKu peuenus.

KurrouoBH xymMu: TOCTHII 10 3paBeona3BaHe, Ka-
YEeCTBO Ha 3[PAaBHUTE TPUKH, KON HA AI[UCHTH,
TEJIK, OM0yacman

BbBEAEHUE

B 3apaBeonasBaHeTo ce OChIIECTBSIBAT crielU(UIHH 00-
IIECTBEHU OTHOIIEHUS, KOUTO POTHUYAT MOJ ,,Haa30pa‘ Ha
CIEeMAIHO U3rPaJIeHH OpraHu Ha yIpaBJeHHE, KOUTO pa3-
rnoJjarat ¢ NpaBoOMOIIHUs 3a ToBa. Te JieiicTBaT OT UMETO Ha
JI'bpKaBara, KaTo AEHHOCTTa UM € perjaMeHTHpaHa OT HOp-
MaTUBHH aKkToBe. KOHTPOJIBT B 3/paBeONa3BaHETO C€ OCh-
IIECTBSIBA OT OPTraHU, KOUTO Ca CPABHUTEIIHO aBTOHOMHH,
HO M C B3aUMOCBbpP3aHU JEHHOCTHU U HampaBieHus. MuHuc-
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NATURE AND DYNAMICS
OF THE PROBLEMS IN THE
HEALTHCARE SYSTEM DURING
A TWELVE-YEAR PERIOD
BASED ON THE COMPLAINTS
BY USERS TO THE OMBUDSMAN
INSTITUTION

Nigyar Dzhafer
FPH-MU-Sofia

ABSTRACT

In addition to institutions with special functions and
the structures for control and monitoring, especially
created for this purpose, citizens and organizations may
report to other bodies about problems in the healthcare
system. The number of complaints lodged to a certain
institution is likely to be impacted by the confidence in
this institution and also by the problems in the sector
concerned. This is why it is assumed that they present
a fairly accurate picture of the problems and the need
to solve them from the point of view of patients and the
point is not only to solve an individual problem related
to the complaint but to prevent similar future problems
and relations from occurring. The number of complaints
and reports by citizens about problems in the healthcare
system (2,772 in number), submitted to the Ombudsman,
shows a steady uptrend. Problems have continued to be of
similar nature, which is a steady trend during the whole
twelve-year period that has been analyzed, with regard
to topics such as access to and quality of medical care
(MC) and the problems of fitness-to-work examination.
There are also problems of temporary nature during the
respective year. Conclusions have been drawn about
the problems in the system from the point of view of
the users of healthcare services in Bulgaria as well as
about the dynamics of these processes and the need for
management decisions to solve them.

Keywords: access to healthcare, quality of
medical care, complaints by patients, Regional
Expert Medical Board, Ombudsman

INTRODUCTION

There are specific public relations in the health care
system which take place under the “supervision” of
special authorities who have powers to do so. They
operate on behalf of the state and their work is regulated
by legal acts. The control in the health care system is
done by authorities that are relatively autonomous, but
also have interconnected activities and strands. Part of
the legal structures, engaged in the control in the health
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TepCKU CbBET, MUHUCTEPCTBO Ha 37paBeomnas3BaHeTo, Ha-
[MOHATHATa 3/paBHOOCUTYpUTENHA Kaca, M3mbpiaHuTenHa
areHuus,, MeAuIMHCKN OJUT", CHCIOBHUTE OPraHHU3alLlUH,
HanuonanHus ocuryputeneH HHCTUTYT, Hamumonannarta
areHUHus Mo NPUXOoJuTe, M3nbIHUTENHATA areHIus 1o Je-
KapcTBaTa ca 4acT OT 3aKOHOAATEJIHO Pa3UCAHUTE CTPYK-
TYpU C aHTAXXUMEHTH, CBBP3aHU C KOHTpPOJA B 3ApaBHATA
cucteMa (15). OcBeH KBbM HMHCTUTYIMU CBHC CHEIHATHO
BMEHEHHM 3a]IbJDKEHUSI U Ch3JIaJICHUTE Cien(PUIHU 3a 1ie-
Ta CTPYKTYpPH 3a KOHTPOJI M HAJ30p B 3/paBeoIla3BaHETO,
rpakJaHd ¥ OpraHU3al[My MOTaT Ja CUTHAJIU3UPAT APYTH
opraHu 3a npobJyiemu B 31paBHarta cuctema (1-13).

OMmOyncmansT Ha P. beirapus u Komucusira 3a 3ammura ot
MUCKPUMHWHAIUS Ca WHCTUTYLIHH W OPTaHU C IMO-IIHPOKH
MPABOMOIIHSI, KOUTO BKIIOYBAT M MPABOMOIIUS U aHTaXU-
MEHTH, CBBP3aHH ChC 3/[PABEONA3BAHETO, aKO OBAAT CE3H-
PaHU UIIU Ce caMoce3upar.

CpneOHUTE peIleHus, Kacaeluld B3aMMOOTHOIIEHHSITA B
ObaTapckara 3ApaBHA CHCTEMA, ca MaJIko Ha Opoii, Hal-Be-
POSITHO TOpaau MHOTO (pakTOpH, BKIIOUHUTEITHO (UHAH-
coBH, 3a0aBsiHe BB BPEMETO, CbMHEHHUE B EKCIIEPTHU3ATa U
obexTuBHOCTTA U T. H. (14,16,17,18,19, 20).

Bbposit Ha xanbure, OTIPaBSIHU KbM AajieHa UHCTHUTYIIMS,
Hal-BEPOSITHO CE BIHUsE OT JIOBEPUETO KBbM HEs, HO M OT
npoOyieMuTe B CEKTOPA, 32 KOKMTO ce oTHacaT. ETo 3amo ce
npejroara, 4e¢ Te MpeJCTaBsIT CPAaBHUTEIHO JOCTOBEPHO
JeUIUTUTE U TOTPEOHOCTUTE OT KOPEKLIUHU OT IJIe/IHA TOY-
Ka Ha notpedureautTe. CMUCHIBT € B3EMALUTE PEIICHUS Ja
pelaT He MpoCTo JUYHMS podiieM, Kacaell xaubata, a 1a
NpeBaHTUPAT CJeIBAIIU NMOA0OOHM NMPOOIEeMH U B3aUMOOT-
HOLICHHSL.

LEN

[lenTa Ha HacTosmIaTa paboTa € J1a ce aHAJIM3UPAT CTPYKTY-
para m AMHAMUKaTa Ha MpOOJEeMHTE B 3[paBHATa CUCTEMA,
MOCTaBsHU OT manueHTuTe npex OmOyncmana Ha P. beara-
pHsl 32 IEepHO/ia Ha CHIIECTBYBAHETO HA MHCTUTYIUSATA.

3A0AYHN

1. Jla ce HampaBu mperiies Ha Opost Ha )KaJOuTe Ha TPaXKIaHU
kbM OMOyacMaHa, Kacaely mpo0ieMu B 3IpaBeora3Ba-
HETO 3a IBaHaJIeCeTTOAMIIEH nepuoj oT Bpeme ot 2005 mo
2017 .

2. Jla ce xaTeropmsupar M CHCTEMAaTH3HpAaT KaJOuTe 110 ro-
IUHU ¥ TIPOOJIEMHH 00IacTH.

3. ]_'[a CC HallpaBAT U3BOJAU 3a Z[e(i)I/II_[I/ITI/ITG B cucTtE€éMara CIio-

pen moTpeOUTENNTE HA 3ApaBHM yCIIyTH B beirapus, kak-
TO W 3a AMHAMHKATa Ha TE3W ITPOLECH.

HEALTH POLICY AND PRACTICE

care system are the Council of Ministers of the Republic
of Bulgaria, the Ministry of Health, the National Health
Insurance Fund, the Executive Agency “Medical Audit”,
the relevant professional organizations, the National
Social Security Institute, the National Revenue Agency
and the Bulgarian Drug Agency (15). Besides reporting
to institutions with specially imposed obligations and
structures, created specifically for that, the citizens
and the organizations can inform other bodies which
can help them if there are problems in the health care
system (1-13).

The Ombudsman of the Republic of Bulgaria and the
Commission for Protection against Discrimination
are institutions and bodies with wider powers. This
includes powers and obligations, related to the health
care system, if the said bodies are being referred or
refer the issues to themselves.

The judicial decisions that are relevant to the
relationships in the Bulgarian health care system are
few, probably because of the many factors — including
financial factors, time delay, doubts in the expertise and
the objectivity, etc. (14, 16, 17, 18, 19, 20).

The number of complains addressed to an institution is
probably influenced by the trust in the said institution,
but the problems in the respective sector are also
relevant to this matter. This is why they are supposed to
present in a relatively trustworthy manner the deficits
and the necessities for amendments from consumer’s
point of view. The idea is that the people who make
decisions should not only resolve the personal problem
of the complainant, but also prevent any similar future
problems and relationships.

AIM

The aim of this work is to analyse the structure and
the dynamics of the problems in the health care system
that the patients have referred to the Ombudsman of the
Republic of Bulgaria since the beginning of the existence
of the institution.

TASKS

1. To review the number of citizens’ claims, related to
problems in the health care system and referred to the
Ombudsman for a period of 12 years, from 2005 to
2017.

2. To organize and systemize the claims by year and
problem area.

3. To draw conclusions about the deficits in the system
according to the consumers of health care services in
Bulgaria and about the dynamics in these processes.
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MATEPWAN U METOOU

W3non3BaH e JOKyMEHTaJIeH METOA. 3a IMOCTUTaHe Ha 10CTa-
BEHarTa IeJl U 3aJa4yl ca MPOyYeHH ITyOJNYHO JOCTHITHUTE
JTAaHHU 3a AeiHocTTa Ha OMOyAcMaHa 3a iepuozaa 2005 - 2017
r., BKJI. ['oguiau noknaan Ha OmOyncmana Ha P. bearapus
B Haponnoto cvOpanue na P. bbarapus, o0mo 12 Ha Opoid.

KanOute ca cucreMaTH3MpPaHU 1O NPOOIEMHH T'PYTIH, B pe-
3yJITaT Ha KOETO Ca HAIIPAaBEHH W3BOJM 33 NEPUIIUTHTE U HE-
00XOAMMOCTTA OT MIPOMEHHU B CEKTOPU U 00JacTH, KOUTO ca
HaH-TIpOOJIEMHHM CIIOpeN MOTPEOUTENUTE Ha 3APABHU YCIYTH
B bearapus.

Wucturynusita Ha OMOyacMaHa nmyOnuKyBa M BHACS OTUETH
3a jeirocTTa cu oT 2005 1., KaTo Te 00XBalaT CLOTBETHATA
KalleHJapHa rojuHa. V3kioueHue mpaBu IBPBUAT ITyOJIH-
YeH JOKJaa, KOWTo oOxBaina rneproaa ot M. touu 2005 1. 1o
M. mapt 2006 1.

B otuernte mo 2010 r. HsIMa JaHHU 32 TOYHUS OpPOU JKaIOH
Ha FpakJIaHU 110 TeMaTa ,,31paBeona3Bane’. XKanbure, moaa-
nenu kpM OMOyncmana Ha PemyOnuka bearapus, xacaemu
npobJieMH B 3[paBHaTa cucrema 3a nepuona 2010-2017 r., ca
2772 6post.

PE3YNTATU

BposiT Ha xan0uTe U CUrHAIUTE Ha IPAKIAHU 33 MPOOIIEMH
B 3[IpaBHATa CHCTEeMa, OTIpaBeHH KbM OMOyacMmaHa, ©MatT
TpaifHa TeHJeHIUsA Ha HapacTBaHe: Hampumep mpe3 2015 .
Te ca 368 mpu 421 npe3 2016 1. u 494 ipe3 2017 1. ( pBCT Ch-
oTBeTHO cbC 17 % u 82% copsamo 2015).

Que. 1. [JuHamuka Ha bposi Ha xanbume, c8bp3aHU CbC
30paseonasgaHe, omrnpaseHu kbM OmbydcmaHa

0 I I
2009 2010 2011
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MATERIAL AND METHODS

A documentary method was used for making this study.
In order to achieve the set target and tasks, the publicly
available data on the Ombudsman'’s activity for the period
of 2005 — 2017, incl. Annual Reports of the Ombudsman
of the Republic of Bulgaria for the National Assembly of
the Republic of Bulgaria (12 in total) were examined.

The claims were systemized by problem areas and
after that conclusions about the deficits and the need of
amendments in the most problematic sectors and areas
according to the consumers of the health care service
were made.

The institution of the Ombudsman has been releasing and
introducing reports for its activity every year since 2005.
They cover the relevant calendar year. The only exception
is the first public report which covers the period from
June 2005 to March 2006.

There is no data about the exact number of claims
regarding the health care system in the reports made
before 2010. The claims, referred to the Ombudsman of
the Republic of Bulgaria and regarding problems in the
health care system for the period of 2010-2017, are 2772.

RESULTS

The number of claims and alerts of citizens for problems
in the health care system referred to the Ombudsman
have a lasting tendency to increase: for example, they
were 368 in 2015, 421 in 2016 and 494 in 2017 (the last
two increased by 17% and 82% in comparison with 2015).

Figure 1. Dynamics of the number of claims, related to
the health care system, referred to the Ombudsman

2014 2015 2016 2017 2018
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CtpykTypaTta Ha mpoOJIeMUTe MOKa3Ba M3BECTHA YCTONYH-
BOCT 10 OTHOUIEHUE TEMHU KaTO JIOCTHI M KaueCTBO Ha Me-
nuuuHackara nomoin (MII) u mpoOsiemute Ha TpymoBaTa
eKcIepTH3a, HO UMa U TaKHUBa, KOUTO C€ TOSABSIBAT Mpe3 To-
CIIEIHUTE TOANHHU.

FOnmu 2005 - mapt 2006 r.: npo6nemu va TEJIK; 3npaBHo-
OCHTYPHTEIICH PEXUM 3a ObJrapuTe B Uy KOMHA; Ka4eCTBO
Ha MEIUIIMHCKATa yCIyTa; JOCTHII 10 3APAaBHU T'PUXKH.

2006 r.: TEJIK - cpokose.

2007 r.: IIpaBa Ha manmenTta; nocten no CUMII; noctsn
IO JKHBOTOCIIACSABAIIO M JKUBOTOMOJIBPIKAIIO JICUCHHUE; Ka-
yecTBO Ha MeauuuHckara nomouy; TEJIK; npousnacsine no
xanou (P3U, BJIC, B3C, P30OK); yuacTue Ha rpakxjaHuTe
TIpU B3eMaHe Ha PeIIeHNs; epUKacHA MpaBHA 3alllHTa.

HpeHOp’BKI/IZ KOpPCKIMU 3a CKBIOCTPYBAlIO JICUCHUEC, HaA-
npaBJICHU A, MCAUIIUHCKH CTaHAAPTH.

2008 r.: moctenm mo MII (mampaBieHUS; MPUHYIUTEIHO
Tiamane, n300p Ha €KHIT; TOCTBHIT JI0 JIEKapCTBA); KAYeCTBO
Ha MII (mpaBuna 3a goOpa Men. MpakKTUKa U MEIHIIUHCKH
CTaHJApPTH), MEIHWIIMHCKA eKCIepTHu3a Ha paboTocmoco0-
HOCTTA.

2009 r.: gocten no MII; kauectBo Ha MII; HeedhekTUBHH
NpoueaypH U aIMUHUCTPATUBEH KOHTPOJ B 3paBHAaTa CHC-
TeMa; JIeYCHUE B 4ykKOWHA; mpaBa Ha pabOTEIIUTE B 3APaB-
HaTa cUcTeMa.

2010 r.: 203 »xanbu, Kacaeld HECBOCBPEMEHHA U HeaJIeK-
BaTHa CMII; chMHEHUE 3a IEKapCKU TPEIIKU; JIeKapcTBa 3a
Jlel[a ¢ OHKOJIOTHYHU M PEIKU 0O0JIECTH; JICUCHUE B Uy KOH-
Ha (CpOKOBE 3a MPOM3HACSIHE); HOPMATUBHO ypeXJIaHe Ha
crenuain3aluuTe; TPYyAoBa ekcrepTusa; AocTbi a0 MII;
kayecTBO Ha MII.

2011 r.: lonuiHuMAT KOKAa] € pasnpeneneH Ha 10 komucuu
B HC.

196 xanbwu, 3,5% oT 00UIUs MPOIEHT OT KaIOuTe KM OM-
OyJcMaHa, HO HSIKOM KacasiT MHOT'O TOJIEMH T'PYIIH OT XOpa
- TpaHCIUIAaHTUPAHM, MAIMEHTH ¢ OojlecT Ha Amuxaimep,
ChACOHO-MEIUIIMHCKA SKCIIEPTU3a; NoCcThIl 10 MIT; kauecT-
Bo Ha MII; npaBa Ha manueHra.

2012 r.: T'onumHAAT TOKIA € pa3mpeneicH Ha |2 koMucuu
B HC.

179 xanbu - mpaBa Ha MAIMCHTA; TPY.I. EKCIICPTH3a; KA4eCT-
Bo Ha MII, CII, CUMII, HEJIK, rpy6o oTHOmICHHE.

2013 r.: ['ogumIHUAT TOKJIAJ € pa3npeaeneH Ha 4 KOMHCHH
B HC.

247 xanbu - TEJIK; HEJIK; CMII; MequuuHCKU CTaHAAPTH
n xauectBo Ha MII; ITMMIT; CUMII; nepconanusupaHo
JiedeHre U JOCTHI O MHOBAaTUBHO JICYEHNUE; IpaBa Ha pa-
OoremuTe B cUCTEMara

2014 r.: TonumHUAT JOKJIAJ € pasmpeneseH Ha 9 KoMucuu

HEALTH POLICY AND PRACTICE

The structure of the problems shows some stability
regarding such themes as access and quality of the medical
care (MC) and the problems of the report on fitness for
work, but there are also problems, which started existing
during the last years.

June 2005 — March 2006: problems with the Regional
Expert Medical Board; the health insurance system for
the Bulgarians living abroad; the quality of the medical
services; the access to healthcare

2006: Regional Expert Medical Board — deadlines

2007: Patient’s rights; access to the Specialized
Outpatient Medical Care (SOMC); access to life-saving
and life-support treatment; quality of the medical help;
Labour Expert Medical Commission, ruling on claims
— (Regional Health Inspectorate, Bulgarian Medical
Association, Bulgarian Dental Association, Regional
Health Insurance Fund); participation of citizens when
making decisions; effective legal protection

Recommendations: amendments about
treatment, referrals, medical standards

expensive

2008: access to MC (referrals, enforced payment, medical
team selection, access to medicine); quality of MC (rules
for good medical practice and medical standards); medical
expertise of labour

2009: access to MC; quality of MC, ineffective procedures
and administrative control in the health care system;
treatment abroad; rights of the workers in the health care
system

2010: 203 claims regarding late and inadequate emergency
health care; doubts about medical errors; medicine for
children who have oncological or rare diseases; treatment
abroad (deadlines for issuing a decision); regulations
of specializations; report on fitness for work, access to
medical care, quality of medical care

2011: The annual report is divided and given to 10
committees in the Parliament

196 claims, 3.5 % from all of the complains, referred
to the Ombudsman, although some of them relate to
large groups of people — patients who had undergone
transplantations, patients with Alzheimer, medical report
ordered by a court; access to MC; quality of MC; rights
of the patient;

2012: The annual report is divided and given to 12
committees in the Parliament

179 claims, rights of the patient; report on fitness for work;
quality of MC, the emergency health care, Specialized
Outpatient Medical Care, the National Expert Medical
Board; rudeness

2013: The annual report is divided and given to 4
committees in the Parliament

247 claims — Regional Expert Medical Board, National

M W W 2019 ™ = = BULGARIAN JOURNAL OF PUBLIC HEALTHM M M Vol.11 M MNo3 W W W m 21



3[APABHA MOJIUTUKA U MPAKTUKA

B HC.

168 xanbu - qocten no MII; TpynoBa excriepTu3sa; Kadect-
Bo Ha MII; mocTsm 1o 3apaBHa WHGOPMAIUS; CHMHEHHE 32
JIEKapCKH T'PEIIKH; IEPCOHAIN3UPAHO JIEIEHUE U TOCTHI 10
MHOBATUBHO JieueHue — bonect Ha bextepes, bosect Ha XbH-
THHTTHH, XUAporedanus, cinaa ondua.

2015 r.: Mapkupat ce cepuo3HH mpodaeMu oT 368 karou u
CUTHAJIM Ha TPaKJIaHU, MAIIMEHTCKHU OPTaHU3aIuu 1 paboTe-
¥ B CHCTEMAaTa, KOUTO M3Pa3siBaT HEOJOOPEHUE HA PEIUIA
pelIeHusl KaTo HaJaraHeTo Ha JUMUTH, pa3JieleHue Ha Jeil-
HOCTUTE Ha OCHOBEH W JIOMBJIHUTEJEH MaKeT, U3TOTBSIHE U
MpHJIaraHe Ha 37[paBHa KapTa. 272 OT xanOuTe KacasT JOCTh-
na u kadecTBoTO Ha MII, CMII; 96 ce oTHacAT 10 mpodiaeMu
KaTo MPOMOIUS Ha 3[paBeTo, NpodUIaKTUKA, 3APABHOOCH-
TYPUTEIHU MpaBa, IpoOJIeMU Ha pabOTEHIIUTE B CUCTEMATA.

[IpobnemuTe, MOCTaBEHU B KAJIOUTE, CBUACTEICTBAT 32 JIMII-
ca Ha OOIIECTBEHA MOIKpEIa 3a MPEANPUETUTE MPOMEHHU B
cHucTeMara.

2016 r.: 421 xanbu W CUrHAIIM, Kacaelld HocThi 0 MII;
npodunaktuka; mpobiemu ¢ TEJIK; nomnamane; mpaBo Ha
3paBHO OCHTYPsIBaHE Ha COIMAHO cllabu, Oe3paboTHH, Oe3
JIOXOJIM M CaMOOCHUTypsiBallly ce; kauecTBO Ha MII, BkJ1. neH-
TallHATa; XUTUCHA 1 ONTOBH YCIIOBHSI B OOTHUIINTE; XpaHCHE.

2017 r.: 494 xanOu - HEJOBOJCTBO OT HEMPEKHCHATUTE HOP-
MaTUBHU NPOMCHHU.

Que. 2. Cmpykmypa Ha npobnemume 8 xanbume, cebp3a-
Hu cbc 30paseonassaHe, omnpaseHu kbM OmbydcmaHa

HEALTH POLICY AND PRACTICE

Expert Medical Board, emergency health care and quality
of MC; Primary Outpatient Medical Care, Specialized
Outpatient Medical Care; personalized treatment and
access to innovative treatment; rights of the workers in
the system

2014: The annual report is divided and given to 9
committees in the Parliament

168 claims, access to MC, report on fitness for work,
quality of MC; access to health information; doubts of
medical errors; personalized treatment and access to
innovative treatment — Bechterew*s disease, Huntington‘s
disease, Hydrocephalus, Spina bifida

2015: Serious problems are marked by 368 claims and
alerts from citizens, patient organizations and workers in
the system. They express disapproval of many decisions
like imposing limits, dividing the work into basic and
extra, making and drafting and implementation of health
cards. 272 from the claims are regarding the access and the
quality of MC and emergency health care; 96 are regarding
problems like promotion of the health, prevention, health
care rights, and problems of the workers in the system.

The problems written in the claims are a proof of the lack
of public support for the amendments in the system.

2016: 421 claims and alerts regarding access to MC,
prevention; problems with the Regional Expert Medical
Board; surcharge; socially disadvantaged, unemployed,
persons with no incomes and self-employed persons’
right of health insurance; quality of MC, including dental
care; hygiene and living conditions in the hospitals; food.

2017: 494 claims, discontentment with the ongoing
amendments in the regulations.

Figure 2. Structure of the problems in the claims
regarding the health care system referred to the
Ombudsman

® [locTbN A0 MeAWULMHCKWA YCIYTH
= MeaMUMHCKa eKCNepTuUsa
34PaBHOOCUTYPUTEIHK NpaBa

KayecTso Ha MeAMUMHCKWUTE YCayTu

Access to medical health care
Medical expertise
Health insurance rights

Quality of the medical services

HoBu Temu ca ocurypsiBaHeTO Ha MAJMATHUBHM T'PHXKH, TIPO-
OseMH TIpU OCUTYPSBAHETO Ha KPBB U KPBBHU MPOAYKTH.

22 EEENR an EENR

The new themes are providing palliative care and
problems with providing blood and blood products.
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OBCBHXOAHE

BposiT Ha xan0uTe U CUTHAIUTE HA IPAXKIAHU 33 MPOOIIEMH
B 3/IpaBHATa CHcTeMa, OoTHpaBeHH KbM OMOyacmaHa, ©MaT
TpaifHa TeHAeHIUs Ha HapacTBaHe. CTpyKTypaTa Ha mpooe-
MHUTE MOKa3Ba YCTOMUMBOCT Mpe3 LENUs ABaHaAeCeTrOau-
IIEH aHaJIM3UpPaH eTall M0 OTHOIICHHE TeMU KaTO JOCTBI U
Ka4yecTBO Ha MeauiuHckara nomomny (MIT) u mpobiemure Ha
TpyZAOBaTa eKCIePTU3A.

Hwma n mpobieMHN TeMH C BpPEMEHEH XapakTep 3a ChOT-
BETHATa FOAMHA, KOUTO MOTAaT Ja c€ KOPUTHPAT MPH aHAJIN3
B paMKHTE Ha MIEpHOJa, HAIp. TOAUIICH aHAJIN3 OT CTpaHa Ha
3aWHTEPECOBAHNTE MHCTUTYIHH. Te MoraT Jja ce IbJIKaT Ha
HOBOBBBE/ICHH YIIPABJICHCKH PEIICHHUS - 3alljIallaHe Ha [IeHa
Ha pedepeHTa NpH JICKAPCTBEHUTE MPOAYKTH, IPAaBUIIAa Ha
comuaseH oOMEH U BbBEKIaHE Ha €BPOIIeiicKa 31[paBHa KapTa
WJIM HEOOXOAMMOCT OT IpHJIaraHe Ha HOBM METOJM Ha JHar-
HOCTHKA M JICUEHHUE - KaTO JICYCHHE Ha PEAKN OOJIEeCTH.

HaGmronaBa ce u oTpakeHHe Ha CBETOBHHU OOIIECTBEHH TEH-
JCHIMU, HATPUMEP aHTUBAKCUHAJIHU ABUXCHUA.

OuepraBa ce mpodIeM ¢ pabOTEHINTE B 3[[paBHATA CHCTEMa
1 2KaJIOUTE, MOJaBaHU OT MEAUIMHCKUTE CIICLHATUCTH KbM
HHCTUTYIUATa Ha OMOyacMana. bu Owmio mosie3Ho nma ce
CpaBHU HHBOTO Ha TIOAAJICHUTEC CUTHAIH IO Ta3H TEMa KbM
M3, H30K u cbcioBHUTE OpraHu3aluu.

n3soau

Ot aHanu3a Ha Opos W CTPYKTypaTa Ha MOJaBaHUTE Kajaou
M3BOJUTE Ca:

» Perucrtpupar ce npo0iemMu, KOUTO ca C TIOCTOSTHEH Xapak-
Tep U UHTEH3UTET Mpe3 LEeNUs Nepuoj Ha ChIIECTBYBAHE
Ha mHCTHTyIMATa OMOyACMaH, KOETO IOKa3Ba CHUCTEM-
HocT (TEJIK, moctsn m0 3apaBeona3BaHe, KaueCTBO Ha
MEIUIITHCKATa TTOMOIIL).

» IleproanyHara, eMU30INTHA MOSBA HA HAKOM OT KOHCTa-
THPAHNTE TPOOIEMH COUH, Y€ T€ Ca C BPEMEHEH XapaKkTep
M 9acT OT TSAX MOTarT Jia c€ KOPUTHpAT MpH aHAJIU3 B PaM-
KWTE Ha TIEpHo/a, HaIp. TOOUIICH aHaIu3. Te Morar aa ce
JUBJDKAT Ha!

1. HoBoBBBeNeHU yNpaBIeHCKH (3aKOHOJIATEITHU) pelie-
HUS - 3aIlJIalllaHe [IeHa Ha peepeHTa MpH JieKapcTBe-
HUTE NMPOAYKTH, NTpaBUja Ha CollMajieH 0OMeH (eBpo-
neicka 3ipaBHa KapTa).

2. HeoOxomuMocT OT mpuiTaraHe Ha HOBU MCTOIH Ha JIH-
ArHOCTHKA U JICYCHUC -TICPCOHAIM3UPAHA MEIUINHA,
JICUCHUC HA PEAKU OOJIECTH.

3. OrpaxkeHHE Ha CBETOBHH OOIICCTBEHU TEHACHIHUH —
HATp. aHTUBAKCHHATHU JIBHKCHUSI.

» IlIpe3 nocienHuTe 4 I. OT pas3rIeKIaHHs JBAHAICCETTO/IH-
IIeH MEePHOJ] Ce ouepTaBa rpyma npobiemMu Ha padoTen -
Te B 3/jpaBHaTa cuctema. Te ca CUrHal 3a HeoloOpeHHe Ha
MPEANPUETUTE MEPKH, HO U 3a MPOOJIEM C MOTHBALUAITA
Ha YOBELIKUTE PeCypcH B 3paBHaTa cucrema!l ThpceHero

HEALTH POLICY AND PRACTICE

DISCUSSION

The number of the citizens’ claims and alerts about
problems in the health care system, which have been
referred to the Ombudsman, has a lasting tendency
to increase. The structure of problems like access and
quality of the medical care (MC) and the problems of the
report on fitness for work shows steadiness through all
twelve years.

Problems of temporary nature can be found in some years’
reports. They can be fixed for analysis within the period,
for example, an annual analysis made by the concerned
institutions. The problems can be due to new laws —
reference prices for medicine, rules for social exchange
and introduction of the European health care card or a
need for execution of new methods for diagnostic and
treatment of rare diseases.

World social tendencies can also have an impact, an
example for that is the Anti-Vaccination movement.

Problems with the workers in the health care system
and with the claims, referred to the Ombudsman by the
medical specialists. It would be useful to compare the
level of the alerts on this topic referred to the Ministry
of Health, the National Health Insurance Fund and the
relevant professional organizations.

CONCLUSIONS

From the analysis of the number and structure of the
claims, we can conclude:

» There are problems that show permanent nature and
intensity through the whole period of existence of
the Ombudsman. This shows consistency (Regional
Expert Medical Board, access to health care, quality
of medical care)

» The fact that of some of the identified problems
show up periodically and episodically indicates that
they have an inconsistent (temporary) nature and
they can be fixed through an analysis for the period,
for example, an annual analysis. The problems can
be due to:

1. New laws — reference prices for medicine, rules
for social exchange (European health care card)

2. Need for execution of new methods for diagnostic
and treatment — personalized medicine, treatment
of rare diseases

3. World social tendencies’ impact — for example,
the Anti-Vaccination movement.

» Problems of the health care workers are emerging
through the last 4 years of the twelve-year period.
This is not only an alert for disapproval of the taken
measures, but also a motivational problem for the
human resources in the health care system! Searching
for help from the Ombudsman shows that people
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3[PABHA NOJINTUKA U NPAKTUKA

Ha niomony ot OMOy/IcMaHa MapKupa mpooJsem B JI0Bepu-
€TO KbM UHCTUTYUUHUTE, KOUTO II0 MIPE3YyMUIUA Tpﬂ6Ba aa
pelaBaT Te3u IPoOIeMH.

Karo CCPHUO3CH CC oUCpTaBa HpO6J’I€M'BT C ImpoMonusTta Ha
3ApaBCTO U HpO(I)I/IHaKTI/IKaTa Ha 3a00JIsIBaHUSATA.

Jluncara Ha KOCTaThYHA U AOCTHITHA HHGOPMALIHS 3a T1a-
IHCHTA € CBHIIECTBEH IIPOOJIeM, KAKTO M TEMATa 3a IpaBata
Ha TanreHTa BHOOIIE.

AHanu3bT Ha CTPYKTypaTa U Opost Ha KajuOuTe U CUTrHA-
JIUTE MOTaT J]a IOMOTHAT 32 OTBETHU AEHCTBHUSI, CBbP3aHU
ChC 3aKOHOJATENIHU U Jp. YIIPABICHCKHU PEIIEHUs 3a KO-
pexuus Ha JeeKkTuTe Ha cUcTeMara Ha 3/{paBHO 00CITy k-
BaHE U yJIOBJIETBOPsIBaHE HAa IOTPEOHOCTHUTE HA ITOTPEOU-
TenuTe (MalueHTHUTE).
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HEALTH POLICY AND PRACTICE

cannot trust easily other institutions whose job is to
solve these concrete problems.

The problem with health promotion and the preventions
of diseases starts getting serious.

The lack of enough information for the patient that can
be accessed easily is one of the main problems, as well
as the problems with the rights of the patients.

The analysis of the structure and the number of
complaints and alerts can help if taking measures
regarding legal and other types of decisions for
correcting the defects of the health service system and
meeting the needs of consumers (patients).
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NCUXNYHO 3[1PABE

NCUXUYHO 3[PABE U COLUMAIHHA
HEPABEHCTBA B BbJIFrAPUA

Beponuka /lumutpoBa', Mapus MapruHosa', CumeoH
Kropkunes?,3axapu 3apkos’

YCogpuiicku ynusepcumem ,,Ce. Knumenm Oxpudcxu®,
2 VHusepcumem no apxumexkmypa cmpoumeicmeo
u eeooesus,
® Hayuonanen yenmsp no odujecmeeno 30pase u anaiusu

PE3IOME

Hanpasen e 0630p na nybnuxayuu, pasenexcoawu 6pv3-
Kama mevncoy NCUXUyHo 30pase u COYUAIHU HepaseHCmsd
6 Bvaeapus. Ocvuecmseena e peKOHCMpPYKYust Had OCHOBHU-
me nooxoou u mecmeaHu Xunomesu 8 npeocmasumeHume
nPOYueanusl, 6 KOUMo umMa HaiuyHu oannu 3a bvieapus, a
Henpedcmasumentume OAHHU U U3CLEO0B8AHUAMA HA CYONO-
nyrayuu ca uskaovenu om o6zopa. Ouepman e coyuaiHu-
am npouin Ha cmpadawume om NCUXUYHO 3a007518aHe Upe3
UHOUKAMOPU KAMO ceMelno nonodxicenue, ev3pacm, noi. Oo-
30pBM 0A8a OCHOBAKUE 0d Ce OUePMAAm OCHOBHU depuyumu
6 UBCNCOBAHUAMA HA 8PB3KAMA MeAHCOY NCUXUYHO 30pAse U
COYUAIHU HEPAGCHCMEA.

KutrouoBH AyMuU: IICHXUTHO 3ApaBe, COIMATHU Hepa-
BEHCTBA, COI[HAJICH CTaTyC, XUIIOTE3a 3a COIHaTHaTa
CENEKINS

BBbBEAEHUE

W3cnenBannsaTa B 006JacTTa Ha ICHXWYHOTO 31PaBe U COLHAT-
HUTE HEPAaBEHCTBA Ca MHOTO U M3KJTIOUNTEIHO pa3HOpOoaHH. B
CBETOBEH IIJIaH BPB3KaTa MEX/1y BETE CE CUNTA 32 YCTAHOBE-
Ha KaKTO IpH NpOoyUYBaHUATA CPEIa 6OIIHI/I‘{HI/I TnomyJianuu nu
THPCEIIN TMOMOI C TEXKKU MCUXUYHU Pa3CTPOICTBA, TaKa U
NP MO-HOBUTE, MIPH KOUTO CE€ MPOCIEAsBa U pa3npocTpaHe-
HHMETO Ha YECTUTE ICUXUYHU pa3cTpoiicTBa. [locera He e mpa-
BEH I[JIOCTEH OMUT PA3JIMYHUTE M3CIICABAHUS 3a bhirapus
Jla ce 0000IIAT B Ta3u CBETIIMHA.

LEN

Lenta Ha HacTOSIIIIaTa CTATHS € J]a Ce HaIpaBu 0030p ¢ hoKyc
BBPXY U3CICBAHUITA, B KOUTO MMa HAJIMYHU JIaHHU 32 bb-
rapusi. [IpoyuBaHusiTa ce XapakTepu3upaT ¢ pazHOOOpa3HH
TECOPCTUYHU NPECANOCTABKH, OI€palloOHaIN3alnusd Ha MMOHA-
THsI, METOIMKHU Ha ChOMpaHe Ha MHpOpPMAIKs, JU3aliH, Ipo-
MEHJIMBHY U T.H. ToBa BOIHM | JI0 TPYAHOCTTA JIa CE U3TPAIST
0000mIeHMs. 3aToBa OT 0030pa IIe ObIAT U3KJIFOUCHU BCUUKH
KOJIMYECTBEHH MPOYYBAHUS, KOUTO Ca HEPEHNpe3eHTATUBHU
3a CTpaHaTa U THPCAT Pa3MPOCTPAHCHOCTTA HA MCHUXUYHH
pascTpoiicTBa cpej CyOmomyianuu, KaTo Bb3paCTHU XOpa,
CTyJeHTH, jena u up. Hsma ga Obaar pasriexiaand u cra-
THH, KOUTO Ca CBBP3aHHU C MOJXO0/a 32 ThPCCHE HA KU3HCHU
crouTus (life events).
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MENTAL HEALTH AND SOCIAL
INEQUALITIES IN BULGARIA

Veronika Dimitrova', Maria Martinova’, Simeon
Kyurkchiev?, Zahari Zarkov?

Sofia University ,,St. Kliment Ohridski*,
’University of Architecture, Civil Engineering and
Geodesy,
8National Center of Public Health and Analyses

ABSTRACT

The review is prepared on publications exploring
the relationship between mental health and social
inequalities in Bulgaria. We make a reconstruction of
the main approaches and of the hypotheses tested in
representative surveys where data for Bulgaria are
available. Non-representative data and sub-population
surveys are excluded from the review. The social profile
of the mentally ill is outlined through indicators such
as marital status, age, gender. The review allows us
to outline the major gaps in conducted studies about
the relationship between mental health and social
inequalities.

Keywords: mental health, social inequality,
social status, drift hypothesis

INTRODUCTION

Researches on mental health and social inequalities are
numerous and extremely heterogencous. Globally, the
relationship between the two is considered to be well
established, both in studies among hospital populations
and among persons with severe mental disorders who
are seeking help, and in more recent ones, where the
prevalence of common mental disorders is monitored.
So far, there has been no comprehensive attempt to
summarize the various studies in this area in Bulgaria.

Aim

The aim of this paper is to provide a useful overview
focused on researches in which data from Bulgaria
are available. Studies utilize a variety of theoretical
frames, operationalization of concepts, methodologies
for information gathering, design, variables, etc. This
also leads to a difficulty to summarize the approaches.
Therefore, the survey will exclude all quantitative
studies that are not representative of the country,
that seek the prevalence of mental disorders among
subpopulations, such as the elderly, students, children,
etc. Articles related to the life events approach will also
not be considered.
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NCUXWYHO 3[APABE

Cneuughuku u OCHO8HU xunome3u Ha u3cneo-
eaHussima e o6bnacmma

JIoKOTKOTO TeMaTa ce BIHUCBA B T0O-OOXBaTHaTa 00JacT Ha
THPCEHETO Ha BPB3Ka MEXKAY 3[paBe M COIHAIHHU HEPAaBEH-
CTBa, TYK CJIE/IBa JIa Ce 3aluTaMe Kak ce Ae(pMHHUPAT 3][PABETO
U collMaHUuTE HepaBeHCTBA. KoJim4yecTBeHUTe NPOyYBaHUSA
B Ta3u cepa MOraT yCJI0BHO 1a ObAAT pa3/iesieHH CIIPSIMO
HAYNHA, N0 KOWTO feuHHMPAT 31paBeTo — JaJH ca 6a3u-
PaHHM HA KOe()UIHMEHT HA CMBPTHOCT, MPOABKHTETHOCT
HA KUBOTA U JP. 00eKTUBHHU JaHHH, HJIU HA CAMOOLIEHKA
Ha 3apaBeTo. [Ipn M3cnenBaHMsITa HA ICUXWYHOTO 3/paBe
M3MOI3BAHNTE JAAaHHU Ca, OT €JHA CTpaHa, AMATHOCTHINpA-
HO TICHXHYHO Pa3CTPOHCTBO (aJIMHUHHUCTPATUBHHU JAHHHU Ha
OGOJIHWYHM TOMYJIAlMK U THPCEIIN ICUXHATPUIHA TOMOIL), a
OT JIpyra, AMarHOCTUYHHU aHKETH HJIM OTACIHH BBIIPOCH 32
CaMOOIIeHKa Ha MCUXMYHOTO 37apaBe. IlogxoasT ¢ u3cnenna-
He Ha OOJHUYHU IONYJAalMK U ThPCEIlX IICHXUaTpHyYHa 1o~
MO, CTUTAa J1a HE € U34epraTeseH 3a JajeHa JbpikaBa, He €
penpe3eHTaTUBEH U e no-crap. IIpu Hero Bpb3Kara cbC COLHU-
AJIHUTE HEPABEHCTBA B MEXKIyHAPO/ICH IUIaH € ICHO U3pa3eHa
(1). IpoBepsiBar ce aABEe XUIIOTE3U — 3d COUUATHAMA CeleK-
yus (social selection — drift hypothesis) u 3a coyuanno-
mo npuuunseane. XMnoTe3ara 3a CONMATHATA CeJIeKIUS
MpeanocTaBs, Ye HHAMBH/IYAJTHATA COLUATIHA MO3HIUS €
pe3yarat ot 6ojectTa. TecTBammTe Ta3u XUIOTE3a U3CIIE-
JIOBATEIH MOKa3BaT e(heKTUTE OT ICUXUIHOTO PA3CTPOHCTBO
BBPXY HHAMBHAyaTHATA K MEXKIyTCHEPAIIHOHHATA COI[HAIHA
no3unus. CorpanHata MOOMIHOCT MIPHU XOpaTa C MCUXUYHU
pa3cTpoiCTBA € HU3XOAAIIA WM Ce U3pa3siBa B OIPAaHUUYCHU
BB3MO)KHOCTH 3a TPEMUHABAHE B Apyra CTpaHa Ha 00IEeCTBO-
TO B CpaBHEHHE C HACEJICHHETO KaTo 1510 (2, 3). OcHOBHaTa
MIPOMEHJINBA, KOSATO € BKJIIOUEHA MPH MOTBBPKAABAHETO HA
Ta3W XMIIOTE3a, € TPYyJoBaTa 3aeTOCT, a He HAIpuUMep oOpa-
30BaHMETO, pacaTa, €THOCHT U COLUATHUAT KanuTtai (2). Tyk
HE ce M3KJI0YBA XHUIIOTE3aTa 3a COLHAIHOTO NMPUYUHSIBAHE.
Xunoresara 3a coyuanHomo RPUYUHAGAHE TIPEATIOCTaBS,
Ye MO-HUCKHSAT COLMAJIEH CTATYC OKa3Ba BJIMSIHME Bbp-
Xy HO-ToJIsIMATa YecTOTa HAa Pa3sBUTHETO HA TEKKHU ICH-
XH4YHH pa3cTpoiicTBa (4). IIpu Ta3u xumoTesa ce cuuTa, 4e
cpenara Bb3/eiicTBa BbPXY NCUXUYHOTO 37paBe, KaTo TyK ca
BB3MOKHU Pa3HOOOpa3HU MHTEPIIPETALMH — UJTH caMarta KJia-
COBa MO3MIIMS, UITU KJIacOBaTa MO3UIIUS OMOCPEICTBAHO UPe3
crpeca (3), uiu upe3 cTpeca U coruannzanusira (4).

[To-KbCHUTE €MUACMHOIOTHIHHN U3CIEIBaHUS 00a4e KPUTH-
KyBaT MMO-CTAPHUTE TTOIXOMH, 3aII0TO THPCEIIUTE MOMOI HE
MOTaT Jia ce MPUPABHABAT C XOpaTa ¢ NMCUXUIHU Pa3CTPOii-
cTBa Kato 1su10. TpsOBa Aa ce momueprae, e KaTto Mo-cTapu
TE3H MOJXOU 00XBAIAT HAN-YeCTO TEKKHUTE ICHXUYHHU pa3-
CcTpoicTBa — IMMU30(PECHUSTA, ASMEHIIUUTE U OUIOJISIPHOTO
a(heKTHBHO Pa3CTPOIMCTBO. 3aTOBa HOBHUTE CITHJICMHUOJIOTHY-
HU ¥ COIUOJOTHYeCcKH u3cienanus (0T 80-Te rogman Ha XX
BEK) M3I0JI3BAT CIICIUATH3UPAHN JUATHOCTUYHU UHTCPBIOTA
1 BBIIPOCH 32 CaMOOIICHKA Ha 37paBeTo. [Ipu TIX € BE3MOKHO
rapaHTHUPAHETO Ha MPEACTaBUTEITHOCT Ha JaHHUTE, HO CHIIO
Taka MMa PeAnIla OTPaHUICHUS — HAI[PIMEp OTTOBOPHTE 3a-
BHCST OT TUIIA JIMYHOCT, YECTO CHIIECTBYBAa HECHOTBETCTBHUE
MEXJIy 3[paBeTO U camMoolleHKaTa u T.H. (5). HoBure nscnen-
BaHMS CHIIO MOKA3BAT Bpb3KaTa MEXy COIlMaliHATA CTPaTH-
¢bukanus u ncuxuaHoTo 3apase (1).
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Specifics and basic hypotheses of the
research in the field

Insofar as the topic fits into a wider scope of exploring
the relationship between health and social inequalities,
we should ask here how health and social inequalities
are defined. Quantitative studies in this area can
be divided by the way they define health - whether
they are based on mortality rates, life expectancy
and other objective data, or self-assessment of
health. In mental health research the data used are
obtained from, on the one hand, a diagnosed mental
disorder (administrative records of hospital populations
and seeking psychiatric help) and, on the other hand,
diagnostic questionnaires or individual mental health
self-assessment questions. The approach of surveying
hospital populations and persons seeking psychiatric
care is older and, as long as it is not exhaustive for a
country, it is not representative. In this approach the
relationship with social inequalities is clearly expressed
internationally (1). Two hypotheses are tested - for
social selection (social selection-drift hypothesis) and
for social causation. The social selection hypothesis
suggests that individual’s social position is a result
of the illness. Researchers who test this hypothesis
show the effects of mental disorder on individual and
intergenerational social positioning. Social mobility
among people with mental disorders is downward or
limited in opportunities to move to a different social
stratum compared to the general population. (2; 3). The
main variable included in confirming this hypothesis is
employment rather than education, race, ethnicity, and
social capital (2). This does not exclude the hypothesis
of social causation. The social causation hypothesis
suggests that lower social status influences the
higher incidence of severe mental disorders (4). In
this hypothesis, the environment is considered to have
an effect on mental health, with various interpretations
being possible here - either the class position itself or the
class position mediated through stress (3), or through
stress and socialization which affects health(4).

However, later epidemiological studies have criticized
these older approaches because help-seekers cannot be
equated with people with mental disorders as a whole.
It should be emphasized that, being older approaches,
they mostly include the severe psychiatric disorders -
schizophrenia, dementia and bipolar affective disorder.
This is why new epidemiological and sociological
studies (since the 1980s) use specialized diagnostic
interviews and health self-assessment questions. It is
possible to guarantee the representativeness of the data,
but there are also a number of limitations. For example,
the answers depend on the type of person, there is often
a discrepancy between health and self-assessment of
health, etc. (5). These new researches also show the
relationship between social stratification and mental
health (1).
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NCUXNYHO 3[1PABE

3a oOxBalaHe HA CONMAJHHMTEe HEPaBeHCTBA Ce HM3MOJI3-
BaT Pa3JMYHH UHIUKATOPU — HKOHOMHUYECKH HEPABEHCTBA
MEXy pa3nuyHu abpxkaBu (6asupanu Ha BBII), moxomure
Ha JOMaKHHCTBOTO, CAMOOIICHKaTa Ha JOXOAWTE Ha JOMa-
KMHCTBOTO, 00pa30BaHHETO, Kjlacara, COLUAIHNS KaluTall,
TpyzoBara 3aeTocT, npodecuute u np. B EBpona Hsima sichu
JIOKA3aTeJICTBA 3a BPb3KaTa MEXKJy MOAOXOAHO HEPABEHCTBO
1 4eCTOTaTa Ha ICUXUYHUTE Pa3CTPONUCTBA, KOUTO 1a HOTBBP-
AT XUTIOTe3aTa 32 CONMATHOTO NpuuyunsaBaHe (6; 7). ToBa
e NpuYuHaTa aa 0baaT 000co0eHH HOBM PA3HOBHIHOCTH
HA XMIOTe3aTa 32 coyuannHomo npuuunssane. JIait 0000-
I1aBa TP TAKUBA.

IIbpBaTa XuNOTE3a € 32 6PBIKAMA MeHCOY NCUXUUHO 30Pa-
6e u coyuanen kanuman. Haii-uecTo COMAIHUAT Kanu-
Tajl ce ompeseNs 4ype3 IpakJaHCKOTO ydacTHe, HOPMUTE
3a PELUNpPOYHOCT U HoBepHueTo (mak Tam). ColuasHUAT
KaruTaJl Bb3/IeHCTBA BPXY 3/[PaBETO, KAaTO:

1. oxa3Ba BIUSHHE BBPXY IOBEICHHUETO, CBBP3aHO CHC
3/IpaBeTo;
nofo0psiBa JOCTHIA 0 YCIYTH;

3. momoOpsiBa 3ApaBeTO Upe3 MO-I00pO BB3IPHUSATHEC HA
cebecu (7).

Bropara xumote3a e 3a 0e3n0KOUCMBOMO HA COUYUATHUA
cmamyc (status anxiety). HakpaTko, HepaBEeHCTBOTO
OKa3Ba BIMSHHC Ha WHAWBUIYaJIHOTO 31paBe ype3 CTpe-
ca, MPHYMHEH OT BB3MPHATUETO 32 MACTO B COLIHATHOTO
npoctpaHcTBo (7). [IpennocraBkara e, 4e HUCKHAT COLHA-
JIeH CTaTyC € CBbP3aH C HETaTUBHH €MOLIMH M OKa3Ba IH-
PEKTHO BIMSIHHE BBPXY 30PABETO.

Tperara xumnore3sa e neo-mamepuanucmia. HepaBencrsara
B chepata Ha IICUXUYHOTO 3JIpaBe ca CBbP3aHH C UHCTH-
TYLHHUTE U YCIYTUTE, KOUTO OCUTYPSIBAT Ipepasipeere-
HHETO (TTaK Tam).

PE3YNTATU

Coyuosiozuyecku npoy4yeaHusi — HepageHcmea
u camoouyeHka Ha 30paeemo

B EBpomeickoTo uscieiBaHEe Ha KaueCTBOTO Ha >KUBOTA
(EMKK) ce 3acsira Bpbp3kaTa M1y IICUXUYHO 3[[paBe U CO-
uaHu HepaBeHcTBa. Tyk TpsiOBa Jja HaIpaBUM yroBOpKara,
4ye IIPU HEro CTaBa BBIIPOC 3a CAMOOLICHKA HA NCUXUYHOTO
3[paBe Bb3 OCHOBAa Ha HAKOJIKO BBIIPOCa (32 CHMIOTOMHU Ha
JIeTpecus U TPeBOXKHOCT). TAXHATa JOCTOBEPHOCT HE MOXKeE
Jla C€ CPaBHU C JUAarHOCTUYHUTE UHTEPBIOTA.

JlaiiT ananusupa ganaute or EMKIK u ce onutsa na npose-
P TpUTE OUTHPAHU MMO-TOPE XUIOTE3M — 33 COLMATHUS Ka-
MUTaJ, CTATYCHOTO OE3MOKOMCTBO W HEO-MaTepHATUCTKATA.
JlaliT ka3Ba, ye Heo-MaTepUaJINCTKAaTa XUIOTE3a MOXKE Ja
OB/Ie OIIpoBepraHa 3a CTpaHUTE C TIO-HUCKH JOXO/H, Thid KaTo
HE HEPaBEHCTBOTO, & CPETHUSIT IOXO C€ CBBpP3Ba C TeMaTa 3a

1 Hpyau asmopu usnon3eam ,coyuaseH Kanuman“e KOoHmeKkcma Ha moga, Koemo
Hapuyam ,coyuanHa ekocucmema“ (8), 3a 0a ce sudu kak, Hanpumep, demckusim
coyuarneH karnumarn, pasnpedesnieH 8 ekocucmemume Ha ,cemeliHusi coyuasneH
Kkanuman®, ,y4unuwHus coyuasneH kanuman®, “‘coyuanHus kanumarsn Ha npusmenu/
epbcmHuyu” (peer capital) u “06wHoCcmMHusA coyuaneH kanumasn” oka3eam enusHUe Ha
8b3MOXHOCMMa 3a pa3gumue Ha MexKu NcuxuyHu 3abonseaHus. HeusHeHadsaujo,
okasea ce, ye deyama c 1o-MasKo coyuasieH Kanumas umam ro-2o0/1emMu WaHcose 3a
passumue Ha cuxu4yHuU pascmpoticmea.

MENTAL HEALTH

Different indicators are used to measure social
inequalities — economic inequalities between different
countries (based on Gross Domestic Product), household
income, self-assessment of household income, education,
class, social capital, employment, occupations, etc.
There is no clear evidence in Europe on the link between
income inequality and the incidence of mental disorders
to confirm the social causation hypothesis (6; 7). This
is the reason for differentiation of the social causation
hypothesis. Richard Layte has summarized three such
varieties.

The first hypothesis is focused on the relationship
between mental health and social capital. Most often,
social capital is determined through civic engagement,
norms of reciprocity, and trust in general. Social capital
could affect population’s health:

1. by influencing health-related behavior;
2. by improving access to services;

3. by affecting health through better self-perception
().

The second hypothesis considers social status anxiety.
Shortly, inequality affects individual health through
stress caused by the perception of socio-economic
position (SEP) (7). The assumption is that low socio-
economic status (SES) is associated with negative
emotions and has a direct impact on health.

The third hypothesis is neo-materialist. Mental health
inequalities are related to institutions and services that
provide redistribution.

RESULTS

Sociological studies - inequalities and health
self-assessment

The European Quality of Life Survey (EQLS) addresses
the relationship between mental health and social
inequalities. Here we have to make the proviso that
this study uses mental health self-assessment based on
several questions (symptoms of depression and anxiety).
Their accuracy is incomparable to that of diagnostic
interviews.

Layte analyzes the data from the EQLS in order to test
the three hypotheses cited above - of social capital,
social status anxiety, and neo-materialist one. Light
says that neo-materialist hypothesis can be disproved
in lower-income countries because it is not inequality,
but the average income that is linked to mental health.>
The hypothesis of social status anxiety is confirmed for

1 Other authors use ‘social capital’ in the context of what they call ‘social
ecosystem’ (8) to see how, for example, children’s social capital distributed in the
ecosystems of ‘family social capital’, ‘school social capital’, “peer social capital”
and “community social capital” influences the chance of developing severe mental
illness. Not surprisingly, it turns out that children with less social capital are more
likely to develop mental disorders.

2 Bulgaria, Romania, Turkey and Macedonia are excluded from Layte’s sample.
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MCUXUYHOTO 3/paBe.” 3a CTPAHHUTE C MO-HUCKU JIOXOIH MOXKE
Ja ObJe mpHueTa XUIoTe3aTa 3a O€3MOKONCTBOTO Ha coLluall-
Hug cratyc. ColnamHUAT KaluTall € I0-BaXKeH B CTPaHUTE C
1o-BHCOK KoeurreHT Ha J>xuHu. Bee mak noBepueto B apy-
T'M XOpa U MHCTUTYIIMUTE UMa BasKeH ITO3UTHUBEH €(DEKT BBPXY
TICUXUYHOTO 3/IpaBe, KaKTO M MOAKpenara oT Apyru xopa (7).

HepaeseHcmea, Hoeu enudeMuos102U4HU MPO-
y4eaHus u ncuxu4yHo 30paee

B CseroBHaTa WHHIIMATHBA 3a W3CJICABAHEC HA TICHXUIHOTO
3npaBe (World Mental Health Surveys Initiative (WMH)),
BB3 OCHOBA Ha MPEICTABUTEIHO MpoydBaHe ch¢ CHCTaBHOTO
MexayHaponHo aquarnoctuaHo naTepBio (CIDI 3) ce nzcnen-
Ba Pa3MpPOCTPAHCHOCTTa HA YECTHTE NCHUXUYHHU Pa3CTPOIi-
CTBa, KaTO Ca BKJIIOYEHH M COLMATHO-IEMOTpPadCKU TaHHHU.
Taka o6o6menuTe ganHu ot benrus, bearapus, ['epmanus,
Wranus, Xonanaus, Cesepna Upnanaus, Pymsans u Vcna-
HHUS MOKa3BaT, Y€ BPH3KATa MEKIY JOXOAa U TMCUXUIHHUTE
pa3cTPOWCTBA HE € 3HAYMMA, HO MMa JAPYTH (PaKTOPH KaTo
T0JI, Bh3pacT, 00pa30BaHKe U TPYA0OBA 3a€TOCT, KOUTO Ca 3Ha-
gumu. Hakpartko, 3a 1BaHameceTMeceqHara O0ICCTHOCT:

1. mo OoTHOLIEHHWE Ha TpPyJIOBaTa 3aeTOCT, XOpaTa, KOWUTO
ca KareropusupaHu Karo 0e3palOoTHU W C YBPEKIaHe,
[0-YECTO CTPAaaT OT IICUXUYHU Pa3CTPOICTBA;

2. OOJIECTHOCTTa OT INCUXHYHHU Pa3CTPOicTBa cpex pabo-
TeIuTe Mpodecus, KOSITO HE M3UCKBA KBAIU(DUKALIUS, €
T0-BHCOKa;

3. pascrpoiicTBara Ha HACTPOSHUETO Ca MO-YECTO CPEIIaHH
Cpel XopaTa ¢ HUCHK HIJIH ¢ HUCHK-CPEICH J0XO0/I, TPECBOXK-
HOCTHUTE U BCUYKU Y€CTU TICUXUYHU PAa3CTPOHUCTBA TIPE0O-
JlaziaBar cpell MoJy4aBalluTe HUCHK-CPENIeH JI0XO0M, a all-
KOXOJTHATa 3aBUCUMOCT — CPeJ XopaTa ¢ BUCOKHU J1oxou (9).

B cpaBrenue ¢ Bp3pacTHUTE (Haf 65), XopaTa oy 34 TOAHHH
[10-YECTO Ca B PUCK OT IICUXMYHHU pa3cTpoiicTsa. la cu passe-
JIeH, BJIOBEI] MJIM pa3elieH, MJIM HUKOTa Ja He ch OmI B Opak
yBeIMYaBa PUCKa OT IICUXHMYHO pa3cTpoicTBo (9).

B HanuoHanHOTO HmpencTaBUTENHO MPOyYBAHE HA UECTHUTE
ncuxuann pascrpoiicrsa (EITMBYJI 2), nposeneno B brara-
pus’, ce OTKPOsBAT NOIOOHH CEL(UKH Ha XopaTa C IICHXUY-
HU pasctpoiictsa. Ome Tyk TpsiOBa 1a HalpaBUM yroBOpKara,
4e MpoOJIeMHTE ¢ TICUXUYHOTO 3/1paBe B brirapus ca gecto
MOAILICHSIBAaHN — caMo 1% OT HaceleHneTo Ka3BaT, e ICHX -
HoTO MM 3apase e oo (10). B EITMBYJI— 1 ce nemoncTpupa,
ge 12-MeceuHara 00JIECTHOCT OT YECTH IICUXUYHU Pa3CTPOii-
CTBa € I10-BUCOKA B TOJIEMUTE PETHOHH C TOJIEMU I'PaIoBe, KaTo
Codus, [TnoBaus, BapHa, cpesl )KEHUTE U BbB Bb3PACTOBHUTE
rpynu 110 59 1. (11). Counanno-gemorpadcekure npopuiin Ha
CTpajialiiTe OT YECTH ICUXUYHU PAa3CTPONCTBA Ca Pa3IUUHU:
,,Hal-pa3npocTpaHEeHOTO YeCTO NCUXHYHO Pa3CTPOUCTBO €
TpeBOXKHOTO pascTpoiicTBo (11,4%), kato rpynara Ha xopara
Ha BBb3pacT Mexay 50 u 64 rogunu (13,2) e Hali-3acernara oT
Hero. PasctpoiicTBara Ha HacTpoenueto (6,2%) ca BTopaTa 1o
pasnpocTpaHeHue 00JIeCT, KaTo Hai-uecTo ce CpemaT y Xopa-
Ta Hajg 65 romuuu (9.1%). PaszcTpoiicTBaTa, IBIDKAIIN ce Ha
ynotpeba Ha ncnxoakTusHH BemmecTsa (ITAB) —3,3%, ca Tpe-

PaHCHUEC I'pyIia pa3CTpPOUCTBA. Haii-romsima
2 Tyk bbneapus, PymbHus, Typyus u MakedoHusi ca uskno4eHu om uzeadkama, ¢
Kosimo pabomu Jlaliim.
3 UzcnedeaHemo e npogedeHo & dse 8bsIHU — 2003-2007 . (EMNEYIT 1) u 2016-2017 2.
(EMNBYIT - 2).
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lower-income countries. Social capital is more important
in countries with higher Gini index. Yet trust in other
people and institutions have an important positive effect
on mental health, as well as support from others (7).

Inequalities, new epidemiological studies
and mental health

The WHO World Mental Health (WMH) Surveys
Initiative, based on a representative study with the
Composite International Diagnostic Interview (CIDI 3),
examines the prevalence of common mental disorders and
includes socio-demographic data. Thus, aggregated data
from Belgium, Bulgaria, Germany, Italy, the Netherlands,
Northern Ireland, Romania and Spain show that the
relationship between income and mental disorders is not
significant, but there are other factors such as gender,
age, education and employment that are significant. In
brief, for the twelve-month period prevalence:

1. In terms of employment, people who are categorized
as unemployed or disabled are more likely to suffer
from mental disorders;

2. The prevalence of mental disorders among workers
in a profession that does not require qualification is
higher;

3. Mood disorders are more common among low- or
low-middle-income people, anxiety and all common
mental disorders are prevalent among low-middle-
income earners, and alcohol dependence among high-
income people (9).

Compared to adults (over 65 years), people under 34
years are more likely to be at risk of mental disorders.
Being divorced, widowed or separated, or never married
increases the risk of mental disorder (9).

In the National Representative Study of Common
Psychiatric Disorders (EPIBUL 2) conducted in Bulgaria’®,
similar characteristics of people with mental disorders
stand out. Here we have to make the reservation that mental
health problems in Bulgaria are often underestimated
- only 1% of the population say that their mental health
is poor (10). EPIBUL-1 demonstrates that the 12-month
period prevalence of common mental disorders is higher
in large regions with big cities, such as Sofia, Plovdiv,
Varna, among women and in the age groups up to 59
years. (11). The socio-demographic profiles of people with
common mental disorders are different: , The anxiety
disorders are the most common (11.4%), as the group
of people at the age between 50 and 64 tears (13,2%) is
the most vulnerable. Mood disorders (6,2%) take the
second place as most frequently they are met in people
over 65 years (9,1%). The disorders due to psychoactive
substances use — 3,3% is the third widely-spread group
of disorders [...]| The largest drug abuse (most often with
alcohol) is among persons at the agel8-34 years (4,4%).
The alcohol consumption (3,8%) at the age of 35-49 and
50-64 is also remarkable.” (11) ,,Substance use disorders

3 Two waves of the study have been conducted so far - 2003-2007 (EPIBUL 1) and
2016-2017 (EPIBUL - 2).
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e 35oynorpedara ¢ BemecTBa (Hal-4ecTo aJIkoXoJ) Cpel JTu-
1aTa Ha Be3pact 18-34 ronunu (4,4%). Yorpebara Ha ajko-
xo11 (3,8%) ipu 35-49-roguiante u 50-64-roqUITHUTE CHIIO
e sHaunrenna.” (11). ,,PascrpoiicTBara BeieacTaue ynorpeda
Ha BellecTBa ce cpewat 4.695 nbTH Mo-4ecTo Mpu XopaTa cbe
CpeIHO HUBO Ha JIOXO/H, B CPABHEHHE ChC 3aMOKHUTE. Bb3-
pacTTa 1 I0XO01bT HE Kopeiupat ¢ 12-meceqnara 001eCTHOCT
OT TPEeBOXKHU W adeKTHBHU pa3cTporicTBa* (12). JompiHe-
HUEe KBM TE3H CIeU(UKH € BPph3KaTa MEXIy 00pa3oBaHUE
U NCUXUYHM Pa3CTPOICTBA, N3CIEBaHA B AUCEPTALUATA HA
n-p 3axapu 3apkos (13). 3BoguTe ca, 4e HUCKOOOpa30BaHU-
T€ CTpaJiaT M0-4eCTO OT JIETPECHS, B CPABHEHHE C BUCIIIUCTH-
te. Jlenpecusita ce HaOJIl0AaBa MO-YECTO IIPU MO-MJIAJIUTE
(18-34 r.). A HuckooOpa3oBaHUTE XOpa OoJieyBaT /IBa ITbTH
MO-4eCTO OT pa3CTPOMCTBa Ha HacTpoeHueTo. [lo-xapakrep-
HUTE pa3CTPOMCTBA 3a BUCOKOOOpazoBaHHUTE ca GodunTe u
MOCTTPAaBMAaTUYHOTO CTPECOBO pa3cTporcTBo (13).

B nomrbiiHeHne MoXe J1a Ka)keM, 4e € 3HaYMMa 1 TeMara 3a 3a-
rybara Ha JIHU B HEpabOTOCIIOCOOHOCT, Ype3 KosITO ce 00XBa-
IaT MocjieACTBUsITa OT OosectTa. Bh3 ocHoBa Ha EITMBYII
— 1 ©Ma ocHOBaHME J]a CYMTaMe, Y€ BBIIPEKH Y€ COMaTHYHH-
T€ pas3CTpoicTBa ca OKOJO 4 ITBTH MO-YeCTO ChOOIIaBaHHU,
MPA YECTUTE INCUXUYHU Pa3CTPOMCTBA CPETHOTOAMIITHUSIT
Opoii 3ary0cHH THU B HEPabOTOCTIOCOOHOCT € TO-BUCOK (14).
CrenBa 1a ce oTOeNeKH, Ye U3CIEABAHETO HE 00XBAIlA YaCT
OT TEXKKHUTE MCUXUYHH PA3CTPOMCTBA, KATO JAEMEHIUS, YM-
CTBEHa M30CTAHAJIOCT, TICHX03a, TpailHa WHBAJIHIU3AIUS U
Tp., KOUTO UMAaT MO-BHCOK €()eKT B KOIMYECTBOTO 3aryOeHH
nau (mak tam: 50). ABTopuTe 0000maBar, 4e ,,[ICHXUYHATE
pa3cTpoiCTBa ca cpell HAal-TSCHO CBbpP3aHHUTE ChC 3aryda Ha
MPOU3BOIUTEITHOCT ChCTOSHUS  (14).

Uzcnensanero EITMBYJI mo3BomnsBa 1a ce 000CO0ST U TpyIH-

T€ HaA Haﬁ—HCHCKyBaHHTe HYKAaclln €€ OT JICYCHHE — TOBA Ca

BB3pPACTHHTE XOPa - HaJ 65 T, XopaTa ¢ BUCIIIEe 00pa30BaHHE, HU-

KOTa CKJII0UBANK Opak W MBkeTe. Haif-uecTo momydaBaT Kak-

BOTO M J1a € JICYCHNE XopaTa MeXIy 35 u 64 TOquHH, KEHUTE,

TE€3HU C HUCKO O6pa30BaHI/Ie M TE€3W B MAPTHHOPCKA BPbh3Ka. Ilo

OTHOIIICHHE HAa CEMEHHHTE JOXOIU HE Ce OTKPUBAT Crieln(pu-

KH, IPEICTAaBUTENHH 32 HaceneHueTo (15). JleMoHCTpUpaHUAT

B IMPOYYBAHETO HA YECTUTC MCUXHUYHU pa3CTpOl7[CTBa OTJIINB

B THPCEHETO Ha MCUXUYHO-3/IpaBHa nomoll B brarapus (15;

16) MOXKE aa 6”bﬂe OCMMUCJICH B IEPCIICKTUBATA HA HEO-MATCPU-

aJIMCTKaTa XHUIIOTE3a. KOHCTaTI/IpaHOTO pa3MHUHAaBaHE MCKAY

00eKkTHUBHA HY>XJa OT Clieliuajindupana nomMoul 1 J0CTUIraHeTo

Ha TaKaBa MOXKE Ja C€ MUCJIM KaTO MHAMKATHUBHO 34 JIMIICA Ha

SICEH U 6(1)6KTI/IBCH MEXAaHU3BM 3a pasnpeacI€HUE Ha JOCTBIIa

J10 3paBHU ycayTu. [IpencraBeHuTe 1OTYK JaHHU HE MO3BO-

JISIBAaT M34epIaTesIeH KOMEHTAap BBbPXY XMIIOTE3aTa 3a 3Haye-

HUCTO HAa COIMATIHUA KalluTal — €AUWHCTBCHO HCIIPUBUJICTH-

poBaHaTa Mo3uIuA HA HCO6B’bp3aHHTe TrOBOpHU 3a 3HAYCHHUCTO

Ha BPB3KUTE C APYTUTE 3a IICUXUYHOTO 37paBe. 3aBUIIECHOTO

YyBCTBO Ha HAIIPEXEHKE U TpeBora cpej obiarapute * (17) ooa-

4e npearnosara AONbJIHUTCIHO U3CJICAOBATCIICKO YCHUIIUE 3a

anpoOKpaHe Ha XUITOTe3aTa 32 CTATyCHOTO OE3ITOKOMCTBO.

7 B HayuowanHomo uscnedsane Ha ¢hakmopume Ha pucka, c8bp3aHu ¢ HaduHa Ha
Jxueom, cped HaceneHue Ha eb3pacm 25-64 2. om 2007 2., ce ka3ea, Ye MnoYymu 8ceku
nemu 6bri2apuH € uMasl 4y8Cmeo Ha HanpexeHue, MpUMeCcHeHue uu mpesoaa Had
obuyaliHomo HU80 3a nocnedHus mecey. Tesu ornnakeaHus ca no-4ecmu 8 epadose-
me, npu xeHume u nuyama Haod 45-200uwHa eb3pacm, Kakmo u npu pasdeneHume/
paseedeHume, sdosuyume/gdosyume, nuyama c no-eucoka cmeneH Ha obpasosa-
Hue u neHcuoHepume (17). Ako me3u daHHU ce UHmMepnpemupam Kamo 8b3MOXEH

CUMMMOM Ha McUXu4yHo pa3cmpolicmeo, mosa bu 0asno HKakbe coyuanHo-0emop-
2aghcku npoghun Ha xopama ¢ ncuxu4yHu pazcmpoticmea.
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are 4.695 times more common in middle-income people
than the wealthy. Age and income do not correlate
with the 12-month incidence of anxiety and affective
disorders.“(12). An addition to these characteristics is
the relationship between education and mental disorders
investigated in the Zahari Zarkov’s doctoral thesis (13).
The conclusion is that the less educated people suffer
from depression more often than university graduates.
Depression is more common in younger people (18-34
years) and low-educated people are twice as likely to
suffer from mood disorders. Phobias and post-traumatic
stress disorder (PTSD) are more typical for the highly
educated (13).

In addition, we can say that the topic of the days out of
role (days of work missed because of illness), through
which the consequences of the disease are covered, is also
significant. On the basis of EPIBUL-1, it is reasonable to
believe that although somatic disorders are reported about
4 times more frequently, in common mental disorders the
average annual number of work-days lost is higher (14).
The authors summarize that ,,mental disorders are among
the most closely associated with lost productivity*.

The EPIBUL study also identifies groups of the most
untreated in need of treatment. These are the elderly -
over 65 years of age, people with higher education, never
married and men. Most often, people between 35 and
64 years of age, women, those with low education and
those in a partner relationship receive some treatment.
With regard to family income, no specificities are
found that are representative of the population (15). The
decrease in the search for mental health care in Bulgaria
(15; 16), demonstrated in the study of common mental
disorders, can be interpreted in the perspective of the
neo-materialistic hypothesis. The evident discrepancy
between the objective need for specialized care and the
use of such assistance may be considered indicative of the
lack of a clear and effective mechanism for the distribution
of access to health services. The data presented so far do
not allow a comprehensive commentary on the hypothesis
of the importance of social capital - only the unprivileged
position of people who are not in a relationship suggests
of the importance of relationships with others for mental
health. However, the increased feelings of stress and
anxiety among Bulgarians In the 2007 National Survey
of Risk Factors Related to Lifestyles in the Population
Aged 25-64 it is said that almost every fifth Bulgarian
has had a feeling of stress, anxiety or anxiety above the
usual level in the last month. These complaints are more
common in cities, in women and people over 45 yrs, as
well as separated/divorced, widows/widowers, persons
with higher education and retirees (17). If these data are
interpreted as a possible symptom of a mental disorder,
it would give some socio-demographic profile of people
with mental disorders.* (17) imply that additional research
efforts are necessary to test the status anxiety hypothesis.

4 In the 2007 National Survey of Risk Factors Related to Lifestyles in the
Population Aged 25-64 it is said that almost every fifth Bulgarian has had a
feeling of stress, anxiety or anxiety above the usual level in the last month. These
complaints are more common in cities, in women and people over 45 yrs, as well
as separated/divorced, widows/widowers, persons with higher education and
retirees (17). If these data are interpreted as a possible symptom of a mental
disorder, it would give some socio-demographic profile of people with mental
disorders.
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CouuanHo-0emozpaghcku npoghun Ha nompe-
6umesnume Ha ncuxu4yHoO-30pasHU ycJlyau 8
Bbbneapus

Criopen n3cnenBane Ha HalMoHamHUS CTaTUCTHYECKH HH-
cTuTyT 1o mpedposiBaneto ot 2001 . 25% oT x0pata ¢ yBpex-
nmanus B benrapus ca ¢ ICHXWYHM pa3cTpoiicTsa, a camo 13%
OT XopaTa ¢ yBpexaanus ca 3aetu (18). Cropen n3cnenBane
ot 2011 1., mpoBeieHO OT ChIINS HHCTHTYT, 42% OT Xopara ¢
TIOHE eIMH TPacH 3APaBOCIOBEH MpOoOJieM WU 3a00JIBaHE
ca 3aeTH, a 5,6% OT TsX ca C ,,ICAXHYHH, HEPBHU UIIN €MO-
[IMOHANTHU TpobnemMu’’. JlTaHHUTE OT JOMBIHUTETHUS MOIYI
KbM HabmroeHneTo Ha paboraTa cuia mpes 2011 1. ,,3aeToct
Ha Xopara ¢ yBpeXJaHUs MOKa3BaT, Y& MHOIO MajKa 4acT
OT JINIATA C ,,JICAXUYHHU, HEPBHH HJIN EMOIIHOHAJIHHU ITpo0JIe-
Mu“ ca 3aet — 15.2%, 7.8% ca 6e3padotHm, a 77% ca nuna
M3BBH pabOTHATA CHIIA; TTO-TOJIsIMATa 4acT OT TSAX JKUBEAT B
rpajioBeTe, a 00pa30BAHUETO UM € MTPE00Ia1aBaIIO0 OCHOBHO
U TI0-HHCKO. B cpaBHeHMe ¢ obmiara momynanus HUBaTa Ha
3a€TOCT ca MHOTO HHUCKH, HUBATa Ha 00pa3oBaHue ca 3HAYNU-
TEJTHO MO-HUCKH, @ HUBaTa Ha 0e3paboTHIia ca M0-BUCOKH.

Nnya Ha Bb3pacT 15 — 64 HaBbPLUEHU FTOAUHM C
NCUXUYHU, HEPBHU UIU EMOLMOHANHUN Npobnemu
(npepacTaBnABaLM OCHOBHM TpaliHU 34PaBOC/NIOBHU
npo6nemu), 2011 r.
Ob6wo
Mo non
Mbxe 47%
KeHu 53%
Mo mecToXKMBeeHe
B rpagoseTe 65.7%
B cenaTta 34.3%
Mo Bb3pacT
15-24r. 11.4%
25-34r. 18.9%
35-44r. 26.6%
45-54r. 24.2%
55-64r. 18.9%
Mo cTeneHn Ha obpa3oBaHue
Bucwe 9.6%
CpegHo 41.8%
OCHOBHO M NO-HUCKO 48.6%
Mo Tpypos. cTatyc
3aeTun 15.2%
be3paboTHK 7.8%
JNnua n3BbH paboTHaTta cuia 77%

Te3u naHHM MOTBBPIKIABAT, Y€ XOpaTa ¢ ,,[ICAXUYHU, HEPBHH
WJTU EMOITHOHATHH TIPOOJIeMHU™ ce pa3inyaBat 3HAYUTECITHO OT
oOrrara momyanus. BeposTHO ToBa ce IbKK Ha (akTa, 4e
HACTBITBAIATE HAW-YECTO B PaHHA MJIAJIC)KKA BH3PACT TEK-
KU IICHXUYHH Pa3CTPOUCTBA BOIAT JIO JIMIICA HA 00pa30BaHuUE,
kBanupukanus, O6espadoruna u 6eqHOCT. B chimoro m3cnen-
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Socio-demographic profile of users of
mental health services in Bulgaria

According to Census 2001, a nationwide census
performed by the National Statistical Institute (NSI),
25% of people with disabilities in Bulgaria have mental
disorders and only 13% of people with disabilities are
employed (18). According to a 2011 study conducted
by the same institute, 42% of people with at least one
long-standing health problem or illness are employed,
and 5.6% of them have ,,mental, nervous or emotional
problems®. Data from the “Employment of disabled
people” - Ad hoc Module to the Labor Force Survey in
2011 show that a very small proportion of people with
“mental, nervous or emotional problems” are employed
- 15.2%, 7.8% are unemployed, and 77 % are persons
outside the workforce; most of them live in cities, and
their education is predominantly basic and lower.
Compared to the general population, employment rates
are very low, education levels are significantly lower and
unemployment rates are higher.

Persons aged 15 - 64 years with mental, nervous
or emotional problems (representing major long-
standing health problems), 2011
TOTAL
By gender
Men 47%
Women 53%
By place of residence
In cities and towns 65.7%
In villages 34.3%
By age
15-24 yrs 11.4%
25-34 yrs 18.9%
35-44 yrs 26.6%
45-54 yrs 24.2%
55-64 yrs 18.9%
By education level
Higher 9.6%
Secondary 41.8%
Primary and pre-primary 48.6%
By employment status
Employed 15.2%
Unemployed 7.8%
Persons outside the labor force 77%

These data confirm that people with ,,mental, nervous
or emotional problems“ significantly differ from the
general population. This is probably due to the fact that
severe psychiatric disorders (occurring most often in
early youth) lead to a lack of education, qualifications,
unemployment and poverty. The same study found that
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BaHEe Ce JIEMOHCTpUpA, Y€ Xopara C ,,JICMXUYHU, HEPBHU HIIH
EMOITMOHAJIHU TPOOJieMH™ NEKIapupar, 4e UMaT 3aTpy/IHe-
HUSI TIPU U3BBPIIBAHE HA €KEAHEBHU JEHMHOCTH OT CIEAHOTO
ecrecTBO — 28.5% mpu 3anmamMeTsiBaHe U ChCPEAOTOYaBaAHE, a
19.8% mipu obmryBaHe.

Jpyro n3cnensane Moke fa 100aBU MIPHUXH KbM OYepTaHaTa
KapTHHA — TIO-TOJIsIMA YacT OT MU30(pPEHHO OOTHUTE ca Hece-
meitau (47,7%), a 12,7% oT mu3opeHHO OOTHUTE HUKOTa HE ca
pabotunu. OT TAX 3a€TUTE W3IS0 HJIM YACTHYHO Ca TIPEeIUM-
HO HEKBaJU(QUIUpPaHU pabOTHUIM, PAOOTHUIM B IPOU3BOJI-
cTBOTO MK 3aHasTunu (22%) (19). HepenpesenraTusHo mpo-
y4BaHe MOKa3Ba, 4e cpell KoXxopTara OT OOJHM OT NCUXUYHHU
pa3cTpoiicTBa OpakoBeTe ca MO-PEe/IKH, a Pa3BOIUTE MO-UECTH
(20). B Te3u pasmokbcaHU TaHHU CE OYepTaBa MPOOIEMBT ChC
COLIMATHHS KaITUTaN — OT €JHa CTpaHa, COIIMATHUTE MPEKH ca
TO-MAJIKH TIPH XOpaTa ¢ IMCUXWYHHU Pa3CTPOiCTBa, OT NIpyTa,
caMHUTE pa3CTPOHCTBAa OKa3BaT BIHMSHHUE B €KECTHEBHOTO 00-
ITyBaHE U CJIEOBATEITHO — COI[HATHUTE MPEKH.

Bpeme Ha epuxume

W3cnenBanusTa, KOUTO CE 3aHUMABAT C OpeMe Ha TPHIKUTE, ca
3HaYMMM, KOIaTo pasriexaaMe Temara 3a NCUXHMYHOTO 31pa-
BE U COLIMAJIHUTE HEPABEHCTBA, 3aI0TO PEOAOISIBAT CTPOro
MHJUBUIYaJIUCTUYHOTO pa3Oupane Ha Oonectra. bonectTa e
Opeme, KOETO 3acsira He caMo OOJIHUS, a U MOoJIaraiuuTe rpu-
»ku. CBeTOBHATAa MHUIIMATHBA 33 U3CJIC/[BAaHE HA TICMXUYHOTO
3apase (WMH) akueHTHpa BBpPXy pa3lpoCTpaHEHOCTTa Ha
YeCTHTE ICUXUYHHU Pa3CTPOHCTBA U OTTOBOPHOCTTA 32 JIBJITO-
cpounara rpmwka (21). B mpoyuBanero ca BiirodeHu 19 abp-
JKaBM M € M3IIOJI3BaHA YacTTa 3a OpeMe Ha TpHrKara OT Juar-
HoctuyHOTO MHTepBIO CIDI 3 (21). U3cnenBanero orroBaps
Ha BBIIPOCA KaK Ce MPOMEHsI JKUBOTHT HA TPIDKEIHS CE, KaTo
pasiens CyOeKTHBHO U 00EKTHBHO Opeme °.

Pesynrarure nokassar, 4e B CTpaHUTE C BUCOK-CPE/ICH JI0XO]L,
KbM KOWTO crnaja bwirapus, Hail-BUCOKM TOKa3aTeild MMaT
BpemeTo (6.9) u crpecsT (8.4). Beipekn 4ye comaTHYHHUTE MPO-
6nemMu ca rmo-uecto fokaanBanu (67.7), npu ncuxuaaute (53.5)
ca 3aBHILICHU paBHUIIATA Ha cyOekTHBHO Opeme. Habmonaa
ce yBEIMUYCHO OpeMe 3a CEpHO3HMTE NMPOOJIEMH C TaMeTTa,
YMCTBEHaTa W30CTAHAJIOCT, ACHPECHATAa M TPEBOKHOCTTA.
BpemeTo e mo-roisiMo, OTKOJIKOTO TOBA 33 TPHUKa 3a YOBEK C
pak nnu ¢usndecko yBpexaane (21). 3HaummMocTTa Ha TCH-
XMYHHUTE Pa3CcTPOICTBA B TO3U ACHEKT € MHOTO I10-BUCOKA OT
OTHOCHUTEITHOTO UM Pa3NpOoCTPaHEHHe, 3alI0TO ce JeKJIapupa
HaToOBapBaHe B MoBede n3MepeHus (21). A HAKOM OT HEpB-
HO-TICUXUYHUTE 3a00JIsIBAHN S CTaBaT BOJIEIIH, aKO C€ H3UUCITH
BPEMETO, MPEXKUBSHO B MHBAIUIHOCT (22) °.

Te3u maHHM MOTAT A2 HU HAKapar J1a MPEATOIoKNM, 4¢ Xopa-
Ta ¢ TICHXUYHA Pa3CTPONCTBA U I'PHIKEIIUTE CE 3 TAX OIU3KU
POIHUHYM HaMaJsiBaT KadyeCTBOTO CH HA JKUBOT M BEPOSITHO
CBOS colualieH cratyc. Hepenpe3eHTaTnBHY JaHHU MOKa3Bar,
4e Tpu MU30(ppeHHs U OUMOISPHO a)eKTHBHO Pa3CTPOICTBO
€ 3acerHara 3aeTOCTTa He caMO Ha OOJHHUTE, a U Ta3U Ha TeX-

HMTE 31paBy Omusku (20; 23).

5 ObekmueHo bpeme sKn046a — MueHe, obru4aHe u xpaHeHe, nonbeaHe Ha 00Ky-
meHmu, Habnoo0asaHe, domawHU 3a0bikeHuUs], HabndeHue 3a npuem Ha nekapcmea
u 8pememo. Tyk ca 8KITIIOYEHU U 8bPOCU 3a (huHaHco8U 3ampydHeHUs — 8 u3xapysa-
Hemo Ha donbiHUMenHuU cpedcmea Unu nponyckaHe Ha 8b3MOXHOCMU 3@ U3KapeaHe
Ha napu. Cy6ekmusHomo bpeme gkrroyga cmpec u obbpkaHocm. EOHo om o2paHuye-
Husima Ha uscredsaHemo e, Yye ce npasu oyeHka Ha usnocmHomo 6peme — npu dee u
noseye 3abonsasaHus oyeHkama e obuwja.

6 [pu ncuxuyHume ce 2ybsam cpedHo noseye OHU 8 HempydocnocobHocm (27.2 KbM
21.6) (14).
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people with ,,mental, nervous or emotional problems*
reported having difficulty performing daily activities
of the following nature - 28.5% when memorizing and
focusing, and 19.8% when communicating.

Another study may add touches to the picture - most of
the schizophrenic patients are non-family (47.7%) and
12.7% of the schizophrenic patients have never worked.
Of these, those employed (fully or partly) were mainly
unskilled workers, manufacturing workers or artisans
(22%) (19). A non-representative study shows that among
cohorts of patients with mental disorders, marriages
are less frequent and divorces more frequent (20).
These fragmented data highlight the problem of social
capital - on the one hand, social networks are smaller in
people with mental disorders, on the other, the disorders
themselves have an impact on daily communication and,
therefore, on social networks.

Burden of care

Research focused on the burden of care is significant
when considering the topic of mental health and
social inequalities, because it overcomes a strictly
individualistic understanding of the disease. The disease
is a burden that affects not only the patient but also the
caregivers. The World Mental Health (WMH) Survey
Initiative focuses on the prevalence of common mental
disorders and the responsibility for long-term care (21).
The study included 19 countries and used the burden of
care part of the CIDI 3 diagnostic interview. (21) The
study answers the question of how the caregiver‘s life
changes by separating subjective and objective burden.’ .

The results show that in high-middle income countries to
which Bulgaria belongs, time (6.9) and stress (8.4) have
the highest rates. Although somatic problems have been
reported more frequently (67.7), the levels of subjective
burden ofmental problems are higher (53.5). An increased
burden is related to serious memory problems, mental
retardation, depression and anxiety. The burden is greater
than that of caring for a person with cancer or physical
disability (21). The significance of mental disorders in
this aspect is much higher than their relative prevalence,
because workload in multiple dimensions is declared (21).
In addition, some of the psychiatric illnesses are leading
in burden when time spent in disability is included (22) ©.

This data may suggest that people with mental disorders
and close family caregivers reduce their quality of life
and probably their social status. Non-representative data
show that in patients with schizophrenia and bipolar
affective disorder not only patients’ but also their healthy
relatives’ employment is affected (20; 23).

5 Objective burden includes - washing, dressing and eating, completing
documents, monitoring, homework, monitoring medication and time. It also
include issues of financial hardship - spending more money or missing out on
money-making opportunities. Subjective burden includes stress and confusion.
One of the limitations of the study is that the overall burden is assessed — for
sufferers of two or more illnesses, the assessment is overall.

6 In the case of the mentally ill, more days on average are lost in disability (27.2 to
21.6) (14)
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OBOBLUEHUE

Bbrnpekn Hechu3aMepMMOCTTa Ha MPEACTABEHHTE IIPOYY-
BaHUS, BCE MAaK ce odepTaBa NMPOQMIBT HA XOpaTa C TEXKKH
W YeCTH IMCHXMYHH pa3cTpoiicTBa. Moxe jga ce Kaxe, 4e
HEeo-MaTepHallicTKaTa XHUIOTe3a B CTpaHH Kato bwirapus
He OuBa Ja Obie OTXBBPIISHA C JIeKa PbKa, Thil KATO CPaBHU-
TEJIHUTE NPEICTABUTEIHU IIPOYYBAHUS HE B3UMAT NPEABUL
criennuKaTa Ha WHCTUTYLHOHATHUTE MOACNIU 3a INCHXHY-
HO-3/1paBHa Tpuxka. [lo-ckopo Ts ciensa na Obae mpepado-
TEHa, ThI KAaTO BEPOATHO HOpPMAaTHMBHATa PaMKa U MHCTUTY-
LUUTE, OCUTYPSBALIM MpepaspeeIeHHETO, JONPHHACST 3a
BJIOILIEHHU S cOLMaTHO-ieMorpadcku npoduil Ha Xxopara ¢ IcH-
XMYHHU Pa3CTPOICTBA, TOECT crioMarar 3a Bb3IPOU3BOACTBO
Ha HepaBeHcTBara. Ole rosede, 4e yacT OT pasriefaHuTe
Pa3CTpONCTBA TYK ca YeCTO MOJIEHIBAHN M HE IOIaiaT 0[]
BHHMaHHETO Ha NMPOQECHOHANTHUTE McuxuaTpu. bes neraii-
JIeH MHCTUTYIIMOHAJICH aHallu3 U OLCHKa Ha MOTPeOUTENnTE
Ha IICHXUYHO-3PaBHU yCIyTH HSAMA KaK Jia Oblie OTXBBpIIe-
Ha Ta3W Xumoresza. BTopo, B KOHTeKcTa Ha HpPEICTABEHUTE
TYK JaHHH, XUIIOTe3aTa 3a OE3MOKOHCTBOTO Ha COLUAJIHHS
CTaTyC M3IJIeXK/a Hail-lecHa 3a MOTBbpXkKIaBaHe. JIornuHo e
obaue Jia ce 3aruTaMe Jajld CTPEChT € Hall-MHTEH3UBEH MPH
Hal-HUCKUTE COLMAJIHU MO3MLUHU WM MO-CKOPO OE3MOKOii-
CTBOTO Ha COLIMAJIHUS CTAaTyc € OOBBP3aHO ChC CTpaxa OT
3ary0ara Ha Beue W3BOIOBAHM KAaIMTAJIH M TO3MIIHU, KOETO
OM HampaBMJIO XHMIOTe3aTa I10-aJeKBaTHA 332 OOSICHEHHE Ha
Pa3BUTHETO Ha MICUXWYHU Pa3CTPOHCTBA MO-CKOPO B CpeIHA-
Ta Kjaca, OTKOJIKOTO MpU Hal-OeqHHTE, Hal-MapruHaIu3u-
paHUTe W Hail-munieHuTe. ToeCT cleaBa a ce MPEArnoCTaBH,
4e BCsIKA MMO3ULMS MPEAToara pa3indHa ys3BUMOCT. ThKMO
TOBA NOKa3Ba HalmoHamHOTO npecTaBUTeTHO POy YBaHe Ha
YECTHUTE IICUXUYHH Pa3CTPOICTBA, Ype3 JEMOHCTPHPAHETO Ha
HO-ToJIIMaTa YecTOTa Ha IICUXMYHH Pa3CTPOUCTBA B Pa3IHy-
HU TPYIU OT HaceleHHeTo. B To3u BapraHT Ha XHUIoTE3aTa €
HYKHO TIPEJABAPUTEIHO MPOBEKAAHE HA KAUECTBEHO MPOYY-
BaHe, KOETO J]a OTKPOU THIIOBETE YSI3BUMOCT M BPb3KaTa UM
¢ ncUXUYHOTO 31pase. Ole rmoseye, ciiesiBa Jia ce u3cieaBa
n crenuduyHaTa YSI3BUMOCT Ha TICMXMYHO OOJHHTE CIIPSIMO
COLIMAJIHUTE MMO3ULINH, KOUTO T€ UMaT B odiecTBoTO. Tpero,
XHUIIOTe3aTa 33 COLMATHUS KalUTAall ChILO M3IIIeXkK A ITIOTBBP-
JMIMa OT MPEICTaBeHUTE TYK JaHHH. B TsX obade ce u3noissa
npenu Benuko aeuHunuaTa Ha Jxeitmc Koynman — pecypen
Ha MpeXaTa OT COL[MaJHA KOHTAKTH Ha JaJieH HHANBHUJ, a He
TonkoBa Ta3u Ha [Iuep Bypawmiio. Conmanuo-gemorpadcKusit
npodu1 Ha Xopara ¢ ,,JICMXUYHHU, HEPBHU HJIM €MOLIMOHATHH
mpobiemMu’ moKa3Ba, 4e ThKMO CIIOCOOHOCTTA 3a MOAAbPKaHEe
Ha COIIMAJIHM KOHTAKTH CTpaja. BepOfITHO TOBA JOII'BJIHUTECII-
HO YCHJIBA COLIMAJIHUTE HEPaBeHCTBA. B uTupanunTe nscnesn-
BaHUs THKMO Ta3u BPh3Ka HE € JOCTATHYHO J00pe pa3pabo-
TEHa, HO OII[E MO-HESICHO € KaKBO CE CIIy4Ba B TE3H COLUAIHU
mpexu. Tyk cienBa Jja ce rmogyeprae, ye padorara ¢ CHXH4-
HU Pa3CTPOWCTBA M MOCICACTBHS OT OOJECTTa € crielupuy-
Ha — HjIMa KaK NPUYUHHO-CIICCTBEHUTE BPB3KU Ja Objaar
KaTeropH4YHO IOTBBPICHH 0€3 JIOHTUTYJMHAIHU POy YBaHUs
cpexn xopa, CTpajally OT ICUXWYHU Pa3CTPOICTBA, TOSCT pa-
0oTa B mocoka Ha no3zadpaBeHaTa XHMIIOTE3a 3a COLHAHATA
ceneknus. A 0e3 M3CienBaHUS Bb3 OCHOBA HA TBJIOOYHMHHH
HMHTEPBIOTA U POKYC TPYTH (T. HAP. KAUECTBCHU METOIN) HAMA
KakK BPB3KHTE Ja ce pa3dupar B Abja0o4YrHa. ThKMO B TE3u 00-
JIACTH CE OTKPOsIBA HYK/IaTa OT HOBU U3CJIE/IBAHUS 110 TEMATa.
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SUMMARY

A profile of people with severe and frequent mental
disorders emerges despite the incomparability of the
studies presented. It can be noted that the neo-materialist
hypothesis in countries such as Bulgaria should not be
rejected lightly, since comparative representative studies
do not take into account the specificity of institutional
models for mental health care. Rather, it should be revised,
as regulatory framework and institutions providing
redistribution are likely to contribute to the deteriorated
socio-demographic profile of people withmental disorders,
that is, to help reproduce inequalities. Moreover, some of
the disorders discussed here are often underestimated
and they are not covered by professional psychiatrists.
Without detailed institutional analysis and evaluation of
users of mental health services, this hypothesis cannot be
rejected. Second, in the context of the data presented here,
the social status anxiety hypothesis seems to be the easiest
to confirm. However, it is logical to ask whether stress
is most intense at the lowest social positions, or rather
the anxiety of social status is related to fear of losing
already acquired capital and positions. This would make
the hypothesis more capable to explain the more frequent
development of mental disorders in the middle class than
in the poorest, most marginalized and most deprived.
That is, it should be assumed that each position implies a
different vulnerability. This is exactly what the National
Representative Study on Common Psychiatric Disorders
shows, demonstrating the higher incidence of mental
disorders in different population groups. In this variant
of the hypothesis, a primary qualitative study is needed
to highlight the types of vulnerability and their relation
to mental health. Moreover, the specific vulnerability
of the mentally ill according to the social positions they
have in society should also be explored. Thirdly, the
social capital hypothesis also seems to be confirmed by
the data presented here. They, however, primarily use the
definition of James Samuel Coleman - resources of the
network of social contacts of an individual, rather than
Pierre Bourdieu’s definition. The socio-demographic
profile of people with ,mental, nervous or emotional
problems® shows that precisely the ability to maintain
social contacts declines. This is likely to exacerbate
social inequalities further. In the cited studies, this link
is not understood well, but what is even more unclear
is what happens in these social networks. It should be
emphasized here that the work with mental disorders and
the consequences of the disease is specific - there is no
way that causal relationships can be firmly confirmed
without longitudinal studies among people suffering from
mental disorders, which implies work on the neglected
hypothesis of social selection. In addition to this, without
research using in-depth interviews and focus groups (the
so-called qualitative research methods) there is no way
to understand the relationships comprehensively. These
are the main areas where new research on the subject is
necessary.

M W W 2019 ™ = = BULGARIAN JOURNAL OF PUBLIC HEALTHM M M Vol.11 M MNo3 W W ™



NCUXNYHO 3[1PABE

KHUIOMNMuc / REFERENCES

1.

10.

1.

Muntaner, C., Eaton, W., Chemberlain, C. 2000. Social
inequalities in mental health:a review of concepts and underlying
assumptions. In: Health, vol. 4, No. 1, pp. 89-113

Eaton, W. 1980. A Formal Theory of Selection for
Schizophrenia. In: American Journal of Sociology, Vol. 86, No. 1,
pp. 149-158

Dohrenwend, B.P. and Dohrenwend, B.S. 1969. Social status
and psychiatric disorder. New York: John Wiley & Sons.

Kohn, M.L., Naoi, A., Schoenbach, C., Schooler, C. and
Slomszynski, K.M. 1990. Position in the class structure and
psychological functioning in the United States, Japan, and
Poland. In: American Journal of Sociology, vol. 95, 964—-1008.

Carlson, P. 2004. The European Health Divide: a matter of
finanacial or social capital? Social science & Medicine, 59,
1985-1992

BaHkoBa, [1., YweBa, H., Pecumnesa, H. KauecTBo Ha XUBOT,
CBbP3aHO CbC 34paBeTo B 0bLWHOCTTa. Pe3yntatui oT npoy4ysa-
He cpep HaceneHueTo Ha rpag byprac. CounanHa meguunHa,
2/3, 2012, 26-29

Vankova, D., Usheva, N., Feschieva, N. Researching health-
related quality of life at a community level: results from a
population survey conducted in Burgas, Bulgaria, Social
Medicine, 2/3, 2012, 26-29

Layte, R. 2012. The Association Between Income Inequality and
Mental Health: Testing Status Anxiety Social Capital, and Neo-
Materialist Explanations. In: European Sociological Review, vol.
28, No. 4, pp. 498-511

Li, C., Shan Jiang and Xiatong Fang. 2017. Effects of multi-
dimensional social capital on mental health of children in
poverty: An empirical study in Mainland China. Journal of Health
Psychology, 1-15.

Pinto-Meza at all. 2013. Social inequalities in mental health:
results from the EU contribution to the World Mental Health
Surveys Initiative. In: Soc Psychiatry Psychiatr Epidemiol, vol.
48, pp.173-181

3apkos, 3., Okonuicku, M., AnHonosa, P., Hakos, B., LUymkos,
H., Yunosa, C. XuHkos, X. 2018. CamooueHka Ha 0bLwoTo
TenecHo 1 NCUXUYHO 34paBe Ha rpaxxaaHunte Ha Penybnuka
Bbnrapus. JaHHM OT BTOPOTO HaLMOHANHO NpeacTaBUTENHO
ennaemMnonorMyHo Npoy4BaHe Ha YeCTU NCUXUYHU Pa3CTPOu-
cTtBa B bvnrapus — EMNWBYJ 2. Benrapcko cnucaHue 3a
obwecTBeHo 3apase, Tom 10, kH. 1, cTp. 5-16

Zarkov, Z., Okolijski, M., Dinolova, R., Nakov, V., Shumkoyv, N.,
Chipova, S. Hinkov, H. 2018. Self-assessment of the general
physical and mental health of the citizens of the Republic

of Bulgaria: Data from the Second National Representative
Epidemiological Study of Common Mental Disorders in Bulgaria
- EPIBUL 2. Bulgarian Journal of Public Health, Volume 10, Vol.
1, pp. 5-16

Okonuiickn, M., 3apkos, 3., Bpowmnos, A., XuHkos, Xp., Hakos,
Bn., AnHonoga, P., QumuTpos, MNn., Tomos, T. 2010. HaunoHan-
HO NpeAcTaBUTENHO ENUAEMMUONOTMYHO NPOYyYBaHE Ha YecTUTe
ncuxm4Hu pasctpoiictea B Bbnrapus (2003-2007): loguwHa
(12-meceyHa) n noxum3HeHa 60NeCTHOCT, TeXecT U komopbua-
HOCT Ha YecTuTe NCUMXMYHKN pa3cTponcTea. bbnrapcko cnuca-
HWe 3a 06LlecTBEHO 34paBe, TOM 2, KH. 2, cTp. 2-13

Okoliyski, M., Zarkov, Z., Broshtilov, A., Hinkov, H., Nakov,

V., Dinolova, R., Dimitrov, P., Tomov, T. 2010. National
representative epidemiological study of common psychiatric
disorders in Bulgaria (2003-2007): twelve-month and lifetime
prevalence, severity and co-morbidity. Bulgarian Journal of
Public Health, Volume 2, Vol 2, pp. 2-13

MENTAL HEALTH

12. 3apkos, 3., nHonoga, P. 2010. HaunoHanHo npeacTa-
BUTENHO ENVAEMUONOrMYHO NPOYYBaHE Ha YecTuTe
NCUXMYHK pascTponcTtea B bvnrapus (2003-2007):
BonecTHoCT, counanHogemorpadcku kopenaTu, 06-
CNyXBaHe 1 CPaBHUTEMHW XapaKTEPUCTUKN C JaHHU OT
Apyrn eBponenckn ctpaHu. [loknag ot HayvyHa KoHde-
peHuus ,3apaBeonasBaHeTo nNpes3 21 Bek — peanHocTu u
nepcnektnsun®, 30.09-2.10.2010, rp. MNMneseH, Tom I, cTp.
552-555
Zarkov, Z., Dinolova, R. 2010. Nationally representative
epidemiological study of common mental disorders in
Bulgaria (2003-2007): Morbidity, social demographic
correlates, care and comparative characteristics with data
from other European countries. Report from the Scientific
Conference ,Health in the 21st Century - Realities and
Prospects®, 30.09-2.10.2010, Pleven, Volume Il, pp. 552-
555

13. 3apkos, 3. 2015. MecTnTte nCcUXmM4HM pa3cTponcTea u
TsIXHaTa Bpb3ka C NOCTUrHAaTOTO HUBO Ha obpa3oBaHue B
6bnrapckata nonynauus“, AucepTauMoHeH Tpya
Zarkov, Z. 2015. ,Common mental disorders and their
relationship with the achieved level of education in the
Bulgarian population®, Dissertation thesis

14. XuHkoB, Xp., Okonuiicku, M., 3apkos, 3., Hakos, Bn.,
OumunTtpos, MNn., Tomos, T. 2012. HK, 3aryb6eHun B Hepa-
60TOCNOCOBHOCT, MOpaAn YECTU NCUXUYHM U COMATUYHU
pascTponcTBa. bbnrapcko cnucaHune 3a obLLecTBEHO
3gpaBe, ToM 4, kH. 1, cTp. 40-52
Hinkov, H., Okolijski, M., Zarkov, Z., Nakov, V., Dimitrov,
P., Tomov, T. 2012. Days out of role due to common
mental and chronic somatic disorders. Bulgarian Journal
of Public Health, Volume 4, Vol. 1, pp. 40-52

15. 3apkos, 3., Okonuiicku, M., Bpowurnos, A., XuHKoB, X.,
Hakos, B., InHonosa, P., Aumutpos, IN. 2011. ABaHage-
CeTMece4vHo noTpebreHne Ha NCUXUYHO-34paBHMU YCIyrn
B bbnrapus, CoumanHa meguunna, 6p. 2011r.: 9-14
Zarkov, Z., Okolijski, M., Broshilov, A., Hinkov, H.,

Nakov, V., Dinolova, R., Dimitrov, P. 2011. Twelve-Month
Consumption of Mental Health Services in Bulgaria,
Social Medicine , No. 2011: 9-14

16. 3apkos, 3., Okonuiickn, M. 2012. O6paLLaemMocT KbM
NCUXMYHO3ApaBHM NpodecrnoHanucTu B benrapus.
Pesyntatu oT enugemmonornyHoto npoyyusane EMNBYII
2003-2007, PeuenTtop , KH. |, cTp. 18-24
Zarkov, Z., Okolijski, M. 2012. Usage of mental health
professionals in Bulgaria. Results from an epidemiological
study EPIBUL 2003-2007, Receptor, Vol. And, pp. 18-24

17. Bacunescku, H., MBaHos, J1., Llonos, I, OumuTtpos, .
2009. HaumoHanHoTo u3cnegBaHe Ha pakTopute Ha
pucka, CBbP3aHuN C HAYMHA Ha XWUBOT, Cpef HaceneHne
Ha Bb3pacT 25-64 r. (2007 r.). Benrapcko cnucaHuve 3a
obuiecTBeHo 3gpaBe, Tom 1, kH. 3(1)

Vassilevsky, N., Ivanoy, L., Tsolova, G., Dimitrov, P. 2009.
National behavioral risk factor survey among population
aged 25-64, 2007. Bulgarian Journal of Public Health,
Volume 1, No. 3 (1)

18. HCW, ,3aeTtocT Ha xopaTa c yBpexaaHus - lonbnHute-
neH moayn KbM HabniogeHneTo Ha paboTHaTa cuna npes
2011 roguHa“

National Statistical Institute: “Employment of disabled
people” - Ad hoc Module to the Labor Force Survey in
2011

M W W 2019 ™ = = BULGARIAN JOURNAL OF PUBLIC HEALTHM M M Vol.11 M MNo3 W W W m 33



NCUXWYHO 3[APABE

19. MunaHoBa, B., MaTteBa, T. B TbpceHe Ha OTroBOp Ha BbMNpoca
3a xapaKkTepuCTUK1Te Ha nonynauunsTta wn3odppeHHo 6onHN
B bbnrapus. B: Bbnrapcko cnnucaHue 3a ncuxunatpus, 2, 2010,
cTp. 4-6
Milanova, V., Mateva, T. In search of the answer to the question
about the characteristics of the population of schizophrenic
patients in Bulgaria. In: Bulgarian Journal of Psychiatry, 2, 2010,
pp. 4-6

20. Apabapgxues, 3. Xapanamues, K. KauecTBo Ha Xu1BOT npu
nauneHTuTe ¢ LWn3oppeHns n GunonsipHo adheKkTBHO pas-
CTpICTBO, ¢ AebT Npean 18 roanHa Bb3pacT, U Ha TEXHUTE
6rM3Kn B 3aBMCMMOCT OT AMeorpad)CkUTe XxapakTepucTmku, 6p.
1(1), 2016, cTp. 58-67
Arabadzhiev, Z. Haralamiev, K. Quality of life in patients with
schizophrenia and bipolar affective disorder, debuting before
the age of 18, and their relatives depending on demographic
characteristics, no. 1 (1), 2016, pp. 58-67

AZpec 32 KOpPeCOHIeHIH:

J1-p Beponuxka Jlumutposa

Kareznpara no counonorus

Coduiickus yausepcuret ,,CB. Kimument Oxpuackn‘
veronika.s.dimitrova@gmail.com

34 EEENR an EENR

21.

22.

23.

MENTAL HEALTH

Viana, M. at all. 2013. Family burden related to mental

and physical disorders in the world: results from the WHO
World Mental Health (WMH) surveys. In: Revista Brasiliera
de Psiqiatria, vol. 35, pp. 115-135

leopruesa, C. 2006. XapakTtepucTtuka Ha DALYs B EBpo-
na. B: CounanHa meguunna, 2006, 1-2, ctp. 39-41
Georgieva, S. 2006. Characteristics of DALYs in Europe.
In: Social Medicine, 2006, 1-2, pp. 39-41

WrHartoBa, [, I OHyeB, O630p. MobanHo 6Gpeme Ha ncu-
XM4YHUTe 3abonsBaHusa, Bbnrapcko cnucaHue 3a ncuxua-
Tpus, 6p. 3 (3), 2018, cTp. 185-187.

Ignatova, D, G. Onchev, Review. Global Burden of Mental
lliness, Bulgarian Journal of Psychiatry, No. 3 (3), 2018, pp.
185-187

Address for correspondence:

Veronika Dimitrova, assistant professor, PhD
Sofia University ,,St. Kliment Ohridski*
e-mail: veronika.s.dimitrova@gmail.com

M W W 2019 ™ = = BULGARIAN JOURNAL OF PUBLIC HEALTHM M M Vol.11 M MNo3 W W ™



XPAHU N XPAHEHE

BbIMEXUAPATUTE
B XPAHUTE - NON3U U BPEAOMN.
3O0PABHU E®EKTU U
NMPENOPBKWU MNPU NPUEM
HA BBIMMEXUOPATU

Hecuciaasa I'oposa

Hayuonanen yenmvp no obwecmeeno 30page u anaiusu

PE3IOME

Hacmosiwama paspabomxa uma 3a yen 0a npedcmasu cvepe-
MEHHA KAACUDUKAYUS HA 8b2AeXUOPAUME 8 XPAHUme, Hapeo
€ nonsume u onacHocmume, C8bp3aHU ¢ MAXHAMA KOHCYMA-
yus. Ilpedcmasen e nomam 3a npasuier u300p Ha Xpauu - Ho-
cumenu Ha 8b21eXUOPaAmU ¢ HUCKO 2ITUKeMUYHO HAMOo8apseaHe,
KAmo e yKa3ana ponsima Ha 000a8eHama 3axap, Huuecmemo u
Xpanumennume eraxuunu. Ilpedumcmeama u Hedocmamuvyu-
me npu yceosa8anemo Ha veexuopamume ca NPAKo C8bP3anu
€ npenopvKume 3a 30pasociosHU peuletus.

Karo4oBu nymu: Bbriexuapary, robaBeHa 3axap,
CBOTHOILICHUE 3aXap KbM (HuOpu

BbBEOEHUE

JlanHWTE 3a pa3NMYHUTE KOMIIOHEHTH B XpaHaTa, KOMTO
ca CBBP3aHM C PHUCKOBETE OT BH3HMKBAaHE HA 3a00JsBaHUS,
ca JI'bJIOOKO TMPOYUYeHH. 3a ChKAJICHHE YECTO H3IOJI3BAHMU-
T€ ,,IPAaBUTEICTBEHN MPEHNOPBKH" MUTHOPHPAT TE3U JaHHH.
Mosxe O Hali-Ba)XHaTa W HEOOOCHOBaHA MPENOPHKa € KOH-
CyManusATa Ha XpaHa C HUCKO CBABPXKAHWE HAa MAa3HHHU,
KOSITO CE MPENopbhuBa yYHUBEPCATHO OT JEKAPH, JEKAPH IO
II'bPBUYHA TOMOIL, KapJUOJIO3H U IPYTH CIEIUAIUCTH, KaTo
OTT'OBOp Ha MHOT'O 3a6OH${BaHI/IH, BKJIFOUHUTCIIHO U TE3H, KOU-
TO ca MpeJHA3HAYCHU 3a MPEAOTBPATsABAHE UIIH JICUCHUE HA
nuabet u cbpaeyHu 3abomsBanus (1).

Xopara npuTekaBaT TPH ITbPBUYHH BKYCOBH YCCIIaHHS MU
,,CBOMCTBA®, KOUTO CTUMYJMPAT €3MKa Ja Kake Ha MO3bKa
,,100pe, sok™“. Te3n BKYCOBH yCeIIaHUs ca HaH-TOMUHUPAIIH-
T€ W TOBA € BKYCBT OT COJITA, Ma3HUHHUTE U 3axapra. Beska
XpaHa, KOATO ChbABbpKA €AWH HJIU MMOBCUC OT TE3U BKYCOBC,
BB30Yy’K/Ja alleTUTHUSA IIEHTHP B MO3bKa. XpaHaTa, KOSTO Ce
,MaHHUIyJIupa™“ KaTo ,,HUCKOMAacJeHa", MO CBOSTAa CHIIHOCT
MIPUTEXKaBA ,,c1ad BKYC™ M CJIeJOBAaTEIHO He € jkesaHa. Pere-
HUETO Ha XPaHHUTEIHO-BKycOBaTa IPOMHIIJIEHOCT € Jia J0-
0aBst eIMH WM JBa OT JIPYTHTE IbPBUYHH BKYCOBH CTUMYJIA
(mobaBena 3axap W/ WM COJ) KbM BCHUYKH IPOU3BEICHH Xpa-
HU C HACKO ChABPXKAaHNE HAa Ma3HUHH.

Bcuuky BeITIEXUApATH CHIBPKAT €CTECTBEHA 3aXap, KOATO €
cBbp3aHa ¢ pudpure /BnakHuHUTE/. TpUTE OCHOBHHM U3TOYHU-
Ka Ha XPaHUTETHH BbIJIEXHUIPATH Ca [I0JI0BETE, 3CJCHYYIIUTE
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CARBOHYDRATES IN
FOOD: ADVANTAGES
AND DISADVANTAGES.
HEALTH EFFECTS AND
RECOMMENDATIONS FOR
CARBOHYDRATE INTAKE

Desislava Gyurova
National Center of Public Health and Analyses

ABSTRACT

Thepresent study aims to presenta modern classification
of carbohydrates in food, along with the benefits and
dangers associated with their consumption. The way to
chooseright food with low-glycemic load carbohydrates
is presented, indicating the role of added sugar, starch
and dietary fiber. The advantages and disadvantages
of digesting carbohydrates are directly related to the
recommendations for healthy solutions.

Key words: carbohydrates, added sugar, sugar to
fiber ratio

INTRODUCTION

Data on various food components associated with
the risk of disease have been thoroughly studied.
Unfortunately, commonly used »government
recommendations‘ have ignored this data. Perhaps the
most important and unsubstantiated recommendation is
the consumption of low-fat foods, which is universally
recommended by doctors, primary care physicians,
cardiologists and other specialists, in response to many
diseases, including those designed to prevent or treat
diabetes and heart disease (1).

Humans have three primary taste sensations or
»properties” that stimulate the tongue to say to the
brain ,,well, eat”. These taste sensations are the most
dominant and that is the taste of salt, fat and sugar.
Any food that contains one or more of these flavors
excites the appetite centers of the brain. Foods that are
“manipulated” as “low-fat” are inherently “weak in
taste” and therefore not desirable. The decision of the
food industry is to add one or two of the other primary
taste stimuli (added sugar and / or salt) to all low-fat
foods produced.

All carbohydrates contain natural sugar, which is
linked to fibers. The three main sources of dietary
carbohydrates are fruits, vegetables and cereals. Table
1 gives an idea of what natural sugar and fiber can be
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XPAHW U XPAHEHE

1 3ppHEHHTE XpaHu. Tabnuna | gaBa npencTaBa KakBa eCTECT-
BeHa 3axap ¥ puOpH Morar Ja ce BUIAT BbPXY €TUKETa Ha Xpa-
Hara, aKo TOBA € ECTECTBEH BBIVIEXU/Ipar, 0e3 qobaBeHa 3axap.

Tabnuya 1. CbomHoweHue 3axap KbM ¢hubpu 68 xpaHama (1)

FOOD AND NUTRITION

seen on the food label if it is a natural carbohydrate with
no added sugar.

Table 1. Sugar to fiber ratio in food (1)

Mnopose | 3eneHuyumn | 3bpHEHU Fruits Vegetables | Cereals
XpaHu

EctecTtBeHa 5-12 g 0.5-1g 0.5-1g Natural 5-12 g 0.5-1g 0.5-1g
3axap sugar
dubpu 1-3g 2-4¢g 2-4¢g Fiber 1-3g 2-4¢g 2-4¢g
CboTHOWweEHUue 1.5-10 0.1-0.5 0.1-0.5 Sugar to 1.5-10tol | 0.1-0.5t0o1 | 0.1-0.5t0 1
3axap Kbm Kbm 1 KbM 1 KbM 1 fiber ratio
$unbpun

3amo TpsOBa /1a ce TPHKUM 32 CHOTHOLIEHHUETO ,,3aXap KbM
¢udpu (1)? 3axapTa M BIAKHUHHUTE MMaT KOHTpAaCTHpaIla
pousis B XpaHara. [Ipoctute 3axapu Obp30 ce abcopoupar ot
XPaHOCMHJIATEITHHUS TPAKT, PSI3KO MOBHIIABAHKH KpHBHATA
3axap. ®ubpure 3a0aBsAT yCBOSBAHETO HA 3axXapuTe, 3a0aBsii-
KM CKOPOCTTa Ha IIOKayBaHEe Ha KpbBHATa 3axap. B cbcTos-
HIE, B KOETO TSUIOTO C€ Hy’K/Jae He3a0aBHO OT MHOT'O €HEPIHs,
OBP30TO MOKAYBaHE HA KPBbBHATA 3aXap L€ Ce KOHTPOJIUPA OT
OBP30TO U3MOI3BAHE HA CHEPTUATA OT KIETKUTE.

Bbrpexu ToBa, Korato oOMMST CHEPrUEH NTPHEM € BHCOK, Ha-
IpUMep IIPU CErallHus HauWH Ha )KUBOT M XpaHeHe B CAILL,
KpBBHATA 3aXap He € He0OXOMMa 3a EHeprusi TOIKOBa OBP30,
KOJIKOTO ce ycBosiBa. KpbBHaTa 3axap ce npeBpblia B MACTHH
Tpuraunepuan B depuus apo06. Crex mpeobpasyBaHe, Te3H
TPUTTHLEPUIN Ce IycKaT B UPKYJIalys, 3a 1a ObaaT JocTa-
BEHHM B MacTHaTa ThKaH 3a chbXpaHeHue. [Ipon3BoJACTBOTO U
CBhXPAaHEHUETO Ha Ma3HUHHU € JIOTOJIKOBA CBBP3aHO C TEMIIOTO,
C KOETO C€ YCBOABAT 3aXapHTe, JJOKOJIKOTO U C 0OIIOTO UM KO-
JIMYECTBO B JaJieHa XpaHa. ToBa e MsCTOTO, KBJETO BIAKHHU-
HUTE TPsA0Ba J1a BIIS3AT B ACHCTBHE.

Koraro B XpaHaTa ce CHIBPKAT JOCTATBYHO €CTECTBCHH
BJIAKHHMHH, KOETO 3a0aBsi yCBOSBAHETO HA 3aXapUTe, IOBH-
IIaBaHETO HA KpbBHATA 3axap Ce paslpenens Ipe3 IOo-Ib-
JBI HHTEPBaJ OT BpeMe, KOETO MO3BOJIABA H3IIOI3BAHETO HA
KJIEThbYHATa eHeprus Aa ObJie B Kpak ¢ puemMa Ha eHeprusi.
HeTHusat pesynrar e, ye ,,MaJIKO* WJIH ,,HUII[O* HE TPsAOBa /1a
ce ImpeBpblla B Ma3HWHU. J[Be XpaHU C €JHAKBU KAJIOPHH H
IpaMoBe 3axap Morar Jia c€ KOHCYMHpart, HO BIIPEKH TOBaA T¢€
BOJISIT /IO MHOT'O Pa3jIM4H{ MOJICTN Ha MMOTpeOJICHHUE Ha eHep-
THUS CIIPSIMO MTPOM3BOJICTBOTO HAa Ma3HUHH. baBHO abcopbu-
PaHUSAT BBIIIEXUAPAT CE HAPUYa ,,HUCHK ITTHKEMHYCH * TOBAp,
JOKaTo Obp30 abcopOMpaHUAT BBIJIEXHIPAT ce HApHYa ,,BU-
COK IJINKEMUYEH TOBAp‘“.

XpaHaTa C ,,HUCHK TJIUKEMHUEH TOBAap MOXE Jia ChABpKA
CHIUTE KAJOPHH M rpama BBIJICXHUIPATH, HO B OABHO CMHU-
naema (opma. Pe3yntarbT € MHOTO IIOCTENEHHO TIOBHIIIABAHE
Ha KpbBHATa 3axap, MHOTO MO-HUCKO MPOM3BOJICTBO Ha HMH-
CYJIMH M I'BJIHO U3IOJI3BAHE HA 3aXapHUTe 3a EHEeprusi, a He 3a
MIPOU3BOJICTBO Ha TpUriauuepuau. [locTteneHHOTO ycBOsIBaHE
Ha 3aXapuTe HaJ 4 Yaca, IONIbpKAIIN HUBATa HA CHEPTHS,
MOTHCKA 9YBCTBOTO 3a IJ1aJl 32 MHOTO MTO-TBJIBI HHTEPBAJL.

Hali-npocTusaT U ycnemeH MapKep € CbOTHOLLIEHUETO 3axap
KbM (udpH.
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Why should we care about the “sugar to fiber ratio”
(1)? Sugar and fiber have a contrasting role in food.
Simple sugars are rapidly absorbed by the digestive
tract, sharply increasing blood sugar. Fiber slows the
absorption of sugars, slowing the rate of increase of
blood sugar. In a state where the body needs a lot of
energy immediately, the rapid rise in blood sugar will
be controlled by the rapid use of energy by the cells.

However, when overall energy intake is high, such as in
the current lifestyle and diet in the United States, blood
sugar is not required for energy as fast as it is absorbed.
Blood sugar is converted to fatty triglycerides in the
liver. After conversion, these triglycerides are released
into circulation to be delivered to the adipose tissue for
storage. Fat production and storage are as much related
to the rate at which sugars are absorbed as they are to
the total amount in a certain food. This is where the
fibers have to come into action.

When the diet contains enough natural fiber that slows
down the absorption of sugars, the increase in blood
sugar is distributed over a longer period of time, allowing
the use of cellular energy to keep up with energy intake.
The net result is that ,little* or ,,nothing™ should not
become fat. Two foods with the same calories and
grams of sugar can be consumed, yet they lead to many
different patterns of energy consumption compared to
fat production. Slowly absorbed carbohydrate is called
»low-glycemic load®, while fast absorbed carbohydrate
is called ,,high-glycemic load*.

Low-glycemic foods may contain the same calories and
grams of carbohydrates, but in a slowly digestible form.
The result is a very gradual increase in blood sugar, a
much lower production of insulin and a full use of sugars
for energy rather than triglyceride production. The
gradual absorption of sugars over 4 hours, maintaining
energy levels, suppresses the feeling of hunger for a
much longer interval.

The simplest and most successful marker is the ratio of
sugar to fiber.

The good wholesome food that is food with low-
glycemic load has about a 1:1 ratio of sugar to fiber.
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XPAHU N XPAHEHE

JloOpara IIbJIHOLIEHHA XpaHa, XpaHa ¢ HUCKO INIMKEMHYHO Ha-
TOBapBaHe MMa okosio 1:1 choTHOmIEHHe 3axap KbM (HOpPH.
Ceramnzata cpenna croifHocT 3a CAILL e okono 12:1. Toa e
pe3ysITaT KakTo OT J00aBSHETO Ha 3aXap KbM HOYTH BCHUKH
MIPOM3BE/ICHU XpaHH, TaKa M OT OTCTPaHsBaHETO Ha (HUOpPH 110
BpeMe Ha oOpaboTkara Ha xpaHara. CroTHOImeEHHeTo 1:1 naBa
0T mpHreMa Ha npubam3uTenHo 50 rpamMa eCTECTBEHHU 3aXapH
Ha JIeH 1 okouio 45 rpama ectectBenn (pudpu. CpeqHusT JHE-
BeH npueM Ha ¢udpu B CAILl e oxomo 12-15 rpama, mokaro
cpenHUAT mpueM Ha 3axap e 180-220 rpama.

3amo 1a ce ,,padhuHUpaT BIAKHUHUTE U Ja c€ J00aBsIT Or-
POMHH KOJWYECTBA 3aXap KbM IMOYTH BCAKA XpaHa, KOTaTo
MMa Ba)XKHH HEOJArONpHUsATHU TOCIEAHIN 33 37apaBeTo? 3a-
XapTa 3aJIBIKBa KOHCYMAIUTA, 8 BIAKHIHHUTE 3aCHINAT, HIIN
HaAJIUIE € MUCJIOBEH CHUT'HAJ “‘NOCTAaThYHO. BHCOKOTO CHOT-
HOIIIEHWE 3aXap KbM (HUOPH, M3KYCTBCHO MaHHUITYJIHPAHO B
XpaHaTa, HU Kapa J1a KOHCYMHpaMe U CJIeIOBATETHO J1a KyIy-
BaMe TMoBeUe XpaHa.

30PABOCNIOBHO XPAHEHE. PA3JTUKA
MEXY OBLUY BLIMEXUAPATU, ®UBPU U
3AXAPM (2)

OCHOBHHMSIT H3TOUYHUK Ha TOPHBO B OPraHN3Ma H/1Ba OT BBIJIE-
xuapatu (2), KOUTO ce pa3rpaxjaar 1o riokosa. [Ipes nenns
JIeH TSUIOTO BHUMATEIIHO YIpaBiIsiBa HUBATa HA KPbBHATA 3a-
Xap, Taka 4e MO3bKbT, MyCKYJIMTE U OPraHNTE 3 UMAT J10CTa-
THYHO TOpHBO. He BCHUYKHM BBIIEXuapaT odaye ca ,,paBHU .
Bwriexunpar oT qo0aBeHa 3axap JIONPHHACS 32 yBEIHUaBaHE
Ha TETJIOTO M XPOHMYHHU 3a00JIIBaHUS, HATPIMEP BHCOK XO-
nectepon. MHTepecHO € 1a 3HaeM Kak pa3iIMuHUTE BBIVIEXHU-
JIpaTH BIUSAT BbPXY 3/1paBETO, HE3aBUCUMO JAJIN HCKaMe Ja
HaMaJInM KOJIMYECTBOTO 100aBeHa 3axap, KOSTO KOHCYMHpa-
Me€, NJIH /12 OTPAHWYNM OO TPHUEM Ha BBITIEXUAPATH C LI
yHpaBJIeHHE Ha KPbBHATA 3aXap.

O6um BbraexuapaTu. OOIIOTO KOJUYECTBO BBIVIEXUAPATH
B XpaHaTa ce OTHACs JI0 BBIVIEXUAPATHTE OT BCUYKH M3TOY-
Huly. EcTecTBEHO chIbpiKaIIM ce BBIJIEXUAPATH CE HAaMHUpaT
TJIABHO B PAaCTUTEJIHUTE XpPaHH, KaTo IUIOJOBE, 3eJCHYYIH U
60060BH pacteHus. [lakeTupaHUTE XpaHU MOXKE /1a ChBPKaT
HSIKOM €CTECTBEHH BBIVIEXUAPATH, HO YECTO CE CPEeIlaT U Bb-
riaexuaparu ot gobaseHa 3axap. OOMYaliHO € MPOM3BOIHTE-
nuTe na 100aBAT 3axap B HAKOHM MpepabOTeHH XpaHH, 3a J1a
moAoOpsT BKyca.

Baxxna yact ot MPpaBUJIHOTO THJIKYBAHC U MPOYUT HA CTHUKE-
TUTEC HAa XPAHUTC € 1a 3HACM KaKBU BBIVICXHUAPATHU NIOJTyvdaBa-
M€ U OT KO M3TOYHHUK. OGIHOTO CbABbPIKAHUEC HA BbITICXUpa-
TH € IIOKa3aHO TOYHO Haza 6CJ'IT'I)L[I/ITG BBPXY €TUKCTUTE.

Coabp:kanue Ha ¢puépu. Gudpure (2) ca Ta3m 9acT oT pac-
TEHHTA, KOSITO TIPEMHUHABA NIPE3 TAJIOTO HepasrpaieHa. To3u
rpy0 ,,hypax* moaappxa XpaHOCMIUIATEIIHATA CHCTEMA 37[pa-
Ba, TOJIIIOMAra YpeBHaTa NepUCTAIITUKA U HaChpYaBa 37]paBo-
CJIOBHHS XOJIeCTepoJ1 1 KpbBHaTa 3axap (3). Ilopaau Ta3zu mpu-
YiHa X0opaTa, yIpaBJsABally IpreMa Ha BbITIEXUPATH, YECTO
W3BAX/IaT ChABPKAHNETO Ha (PUOPH B Ja]ieHa XpaHa oT 001110-
TO KOJMYECTBO BBIVIEXH/PATH - PE3YJITATHT CE HApUYA HETHH
BBIVIEXHAPAaTH. HeTHU BBINIEXHIPATH € KOJINYECTBOTO Bb-
TIIEXU/IPaTH, KOETO IIIe TTOBIIMsEC Ha KPbBHATA 3aXap, KOETO He

FOOD AND NUTRITION

The current average one for the US is around 12:1. This
is a result of both the addition of sugar to almost all
foods produced and the removal of fiber during food
processing. The 1:1 ratio comes from taking about 50
grams of natural sugars per day and about 45 grams of
natural fiber. The average daily intake of fiber in the US
is about 12-15 grams, while the average sugar intake is
180-220 grams.

Why would we “refine” fiber and add huge amounts of
sugar to almost any food when it has important adverse
health effects? Sugar drives the consumption, and fiber
saturates, or there is an ,,enough® thought signal. The
high ratio of sugar to fiber, artificially manipulated
in food, causes us to consume and therefore buy more
food.

HEALTHY EATING: THE DIFFERENCE
BETWEEN COMMON CARBOHYDRATES,
FIBERS AND SUGARS (2)

The main source of fuel in the body comes from
carbohydrates (2) that break down to glucose.
Throughout the day, the body carefully controls blood
sugar levels so that the brain, muscles and organs have
sufficient fuel. However, not all carbohydrates are
»equal“. Sugar added carbohydrate contributes to weight
gain and chronic conditions, such as .... high cholesterol.
It is interesting to know how different carbohydrates
affect health, whether we want to reduce the amount of
added sugar we consume or to limit total carbohydrate
intake to manage blood sugar.

Total carbohydrates. The total amount of
carbohydrates in the food refers to carbohydrates from
all sources. Naturally contained carbohydrates are
found mainly in plant foods such as fruits, vegetables
and legumes. Packaged foods may contain some natural
carbohydrates, but carbohydrates from added sugar are
also common. It is common for manufacturers to add
sugar to some processed foods to improve their taste.

An important part of the correct interpretation and
reading of food labels is to know what carbohydrates
are, which we get and from what source. The total
carbohydrate content is shown just above the proteins
on the labels.

Fiber content. Fiber (2) is that part of the plant that
passes through the body undegraded. This coarse
»feed” keeps the digestive system healthy, promotes
intestinal peristalsis and promotes healthy cholesterol
and blood sugar (3). For this reason, people managing
carbohydrate intake often subtract the fiber content of a
food from the total amount of carbohydrates - the result
is called net carbohydrates. Net carbohydrates is the
amount of carbohydrates that will affect blood sugar,
which does not include fiber. For example, if a meal
contains 20 grams of total carbohydrates and 5 grams
of fiber, the net amount of carbohydrates is 15 grams,
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BKJItouBa Gudpure. Hanpumep, ako eaHa xpaHa cbabpixka 20
rpama o0 BBIVIEXUIpaTH U 5 Tpama GpudpH, HETHOTO KOJIHU-
4ecTBO BbIexuapatu e 15 rpama, 3amoto 20 - 5 = 15. 15-te
rpamMa Ipe/ACTaBIISIBAT KOJUYECTBOTO BBIVIEXUAPATH, KOUTO
III¢ TIOBJIUSSAT HA KPBBHATA BH TIIIOK03a.

3axapu B xpaHuTe (2)

3axapuTe ca Hai-ipocTata ¢opma BBITIEXHUIPATH. BeHukn
XPaHUTEIHU 3aXapu HE ca ,,JIOIH 10 CBOSITA CHIIHOCT, HO
nmobaBeHUTE 3axapH ca o . JlobaBeHnTe 3axap ca Jiec-
HU 32 pas3rpakJaHe B TAJIOTO U UMAT MOYTH CKOPOCTHO BIIHSI-
HUE BBPXY MOBHUIIABAaHETO HA HUBATa Ha KpbBHATA 3axap. Te
MIPUYUHABAT PSI3KO TOKaYBaHE, MMOCIEBAHO OT PSI3KO HaMa-
JsIBaHE HA KOJIMYIECTBOTO TITIOKO3a B KPBBTA, KOETO BOJH JI0
HecTabuIIHA CHEPTUs Npe3 nenus aeH. [[poMennTe B eTukeTa
Ha xpanutenanTe Gaktu B CAIL] moka3BaT KOIWYECTBOTO
Ha Jo0aBeHaTa 3axap, KaTo CTaBa SCHO KOJIKO € KOJNIECTBO-
TO UM B onpenieneHa xpana. HoBaTa cuctema 3a eTHKETHpaHe
€ IpOoeKTHpaHa 3a YIeCHeHHE Ha TpaBUIHUSA U300p (4, 5).

N3B0P HA XPAHUTEJIHN BBITIEXUOPATW.
NMPEMOPBKU 3A 3APABOCJIOBHU PELUEHUA

HonyanaHeTo Ha BBIJIIEXUAPATU OT NBJIHO3BPHECTHU XpaHU
ce sBsBa PasyMHO pelieHue. [IbIHO3bpPHECTHTE XPaHU Cb-
JUbpIKAT BBIVIEXUPATH B 3/[paBOCIOBHA CMEC OT JPyTH Xpa-
HUTEITHY BEIECTBA - KATO MPOTEUH U (HUOpPH, KOUTO MOATIO-
MaraT Obp30TO pasrpaxaaHe Ha Bpriaexuaparu. [lnonosere u
3eJIeHYYILUTEe, HAaIIPUMEpP ChIBpKAT PUOPH, KOUTO criomMarar
J1a ce YyBCTBATE ITBJIHOLUCHHH M MOAIBPIKAT CTAOUIITHO HUBO
Ha KpbBHaTa 3axap. BoOOBUTE pacTeHUs CHABPKAT IPOTCHHU
u Gudpw, Taka 4e ce MoTydaBa JBOHHO TIOBEYE IOII3a.

B npepaborenure xpaHu yecto JjurcBar GpuOpu 1 NPOTEHHHU,
a ca HaJIMYHU IIOBEYE 3aXapu, KOUTO Ce pasrpaxaaT 0bp3o,
MIPUYMHIBANKN HecTaOMIIHA TJII0KO3a B KPBBTA MPE3 LEIHS
neH. CnenBa Ja ce ImpuIbpKaMe KbM HerpepabOTeHH WM
MUHHUMAITHO 00pa0OTEHH BBITIEXUAPATH, KATO T€3H, KOUTO CE
HAMHUPAT B 3eJCHUYIIUTE U TUIOIOBETE.

e Kak da Habnrodaesame caoume
ebasiexudpamu? (6)

HamansiBane koHcymManusiTa Ha 3axapu. Moxe Ou Haii-ec-
HUST HaYMH J]a C€ HaMajJu OOMMAT MpHUeM Ha BBIVIEXUApA-
tn (7) e 1a ce HaMaJM KOJIMYECTBOTO 3aXapH M CIAJKHIIH,
KOHTO C€ yIOTpeOsBaT BCEKH JICH, KOETO BKIIFOUBa: OOHOOHH,
JIECepTH, MeJl, BUCOKOPPYKTO3€H IIapEBUIEH CHPOII, Meaca,
CHPOITH, JXeJeTa, KOHPUTIOpH, OOMKHOBEHA COJIa, CIIAJIbK Yai,
JIPYTH 3aXapHU HAITUTKH U MJI0JJ0BUA COKOBE.

OrpannyaBaHe Ha HUIIecTeTaTa. Humecrerata chappxkar
3HAYUTENTHO KOJIUYECTBO BBIVIEXHJPATH U C€ CHIBPXKAT B
XJI100Be, 3bPHEHH 3aKyCKH, OBECEHH SI/IKH, OpPU3, TECTCHH 13-
JIenusi, KpeKepH, TIIOA0BE, Tpax, IapeBniia, 0000BH pacTEHUSI.
Bbrpexu ue moBedeTo OT Te3M XpaHH, ChBPKAIIN BBIIICXHU-
ZIpaTH, TpsA0Ba 1a OBbAT BKIIOUCHH B MOJUTHKHUTE 32 3/1paBoO-
CJIOBHO XpaHEHE, KOHCyMalusATa Ha TBBPJEC MHOTO XpPaHU OT
Ta3M TpyIa MOXe J1a JOBEJIE [0 IPEBUIIIABAHE HA €XKEIHEBHA-
Ta 71032 BBIICXUIAPATH. AMEpPHKAaHCKaTa acOLMaIU IO Jua-
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because 20 - 5 = 15. 15 grams represents the amount of
carbohydrates that will affect your blood glucose.

Sugars in food (2)

Sugars are the simplest form of carbohydrates. All sugars
are not ,,bad" in nature, but added sugars are ,,bad*. The
sugars added are easy to break down in the body and
have an almost rapid effect on raising blood sugar levels.
They cause a sharp rise, followed by a sharp decrease
in the amount of glucose in the blood, which causes
unstable energy throughout the day. Changes to the
nutrition label in the United States show the amount of
sugar added, making it clear how much is in a particular
food. The new labeling system is designed to facilitate
proper selection (4, 5).

CHOOSING FOOD CARBOHYDRATES.
RECOMMENDATIONS FOR HEALTHY
SOLUTIONS

Obtaining carbohydrates from whole grains is a
reasonable solution. Whole grains contain carbohydrates
in a healthy mixture of other nutrients - such as protein
and fiber - that help carbohydrate breakdown quickly.
Fruits and vegetables, for example, contain fiber that
helps you feel complete and maintain a stable blood
sugar level. Legumes contain proteins and fiber, so you
get twice the benefit.

Processed foods often lack fiber and protein, and
more sugars are available that break down quickly,
causing unstable blood glucose throughout the day. We
should stick to unprocessed or minimally processed
carbohydrates, such as those found in vegetables and
fruits.

* How to monitor our carbohydrates? (6)

Reducing sugar consumption. Perhaps the easiest way
to reduce total carbohydrate intake (7) is to reduce the
amount of sugars and sweets consumed daily, which
includes: sweets, desserts, honey, high-fructose corn
syrup, molasses, syrups, jellies, jams, plain soda, sweet
tea, other sugary drinks and fruit juices.

Restriction of starches. Starches contain a significant
amount of carbohydrates and are found in breads,
cereals, oatmeal, rice, pasta, crackers, fruits, peas, corn,
legumes, milk and yogurt. Although most of these foods
containing carbohydrates need to be included in healthy
eating policies, consuming too many foods in this group
can lead to an excess of your daily carbohydrate intake.
The American Diabetes Association encourages people
with diabetes to consume no more than 45 to 60 grams of
carbohydrates per meal, depending on what their doctor
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Oer HacbpuaBa xopara ¢ [ualeT Ja KOHCyMHpaT He oBeYe OT
45 no 60 rpama BBIVIEXUpATH HA XpaHEHE, B 3aBUCHMOCT OT
TOBa KaKBO € OJI00PIIT TEXHUSAT JICKap.

YBesmuere nporenHa U Ma3HUHUTe. BaxkHo e ga ce nony-
4aBaT KAJIOPUHU OT APYTH U3TOUHHIIN, KATO BUCOKOIIPOTENHO-
BU XPaHH U 3/[paBOCIOBHHU Ma3HUHU. 30upa ce HOCTHO Meco,
MUJICTIIKO Meco, prba, MOPCKH AapoBe, AiueH OenThK, H3Bapa
C HUCKO CbABPKaHUC HA MAa3HUHU, HUCKOKAJIOPUYHU CUPEHA,
0Oe3MecHHM COeBM NMPOAYKTH, SIJIKH, CeMEHa, pUOHM Macia H
pacTUTEIIHU Maclia.

YOBEIIKOTO TSIIO €KEeJHEBHO c€ HYKIae OT BBITIEXHUPATH,
3a ma ¢yHKuoHupa mpasuiaHo. Mayo Clinic mpemoppuBa
korcyMarus ot 50 mo 150 rpama Beraexuapaty Ha OeH (8).
WuctutyTsT o meauimaa B CAILl obaye HachpuaBa BCHY-
KU Bb3pacTHU Jla KoHCyMupart none 130 rpama BeIVIeXUApaTH
BcekH jieH. IlpenopbkuTe 3a 3ApaBOCIOBHO XpaHEHE 3a aMme-
pukaniute ot 2010 1. (9) HachpuaBar genata U Bb3PacTHUTE
Jla KOHCyMUpaT MeXy 45 u 65 mporieHTa OT JIHEBHUTE CH Ka-
JIOPUU OT BBIJIEXUAPATH, KOETO € EKBHBAJCHTHO Ha 225 10
325 rpama BBIIIEXUAPATH Ha JieH pu xpaHa ¢ 2000 kanopuu.

N36epete BbIIeXHApPaTH ¢ BUCOKO ChIAbp:KaHue HAa pudpu
(7, 9). ®ubpute ca BUI BBIIEXUAPATH, KOUTO OCHUTYpPSBAT
TIOJIE3HU 32 CHPILETO MOJI3U M MOMOITHH CPEACTBA MPH yIIpa-
BIIeHHE Ha Teraoro. Criopen MUHHUCTEPCTBOTO HA 3eMEIeIH-
ero Ha CAIll, moBeueTo aMepuUKaHIIM KOHCYMHpAT CPEIHO
15 rpama ¢ubpu Ha AeH, HO a/IeKBaTHUTE HMBA HAa NIPUEM 3a
BB3PACTHU MBKE U )KEHH ca ChOTBETHO 38 rpama u 25 rpama
¢ubpy Ha J1eH. 3PaBOCIOBHUTE XPaHH C BUCOKO ChIbPKaHUE
Ha (UOpH BKIIIOYBAT ITBIHO3BPHECTH XPaHH, OBECEHU SIJIKH,
MaKapOHEHH WM3AEIHs OT IThJIHO3bPHECTA MINCHWNA, Kadss
opu3, 6000BH pacTeHUs, MPECHH IUIOJOBE, IIPECHU 3elICHUY-
I, SITIKU M CEMEHA.

e  Kakbe mun ebanexudpam cnedesa Oa
KOoHcymupame? (10)

XpaHHTE ¢ BUCOKO ChIBPKAHUE HA BBITICXUIPATH BKIOYBAT
IIBTHO3BPHECTH XpaHU, pahUHUPAHU 3bPHCHU XPaHH, 3axa-
pH, 3axXapHH HAMUTKH, CIAJKUIIN, OOHOOHH, MJI0I0BE, COKO-
Be, HUINECTEHH 3CJICHYYIIM KAaTo I[apeBUlla U rpax, 0000BH
KYJNTypH, MIISIKO. JIpyru XpaHH, ChABPKAIIA BBIJICXUIPATH,
HO B ITO-MAaJIKH KOJIMYECTBA, BKIIFOUBAT HEHUIIIECTEHHU 3€JICH-
9y, SIAKH, CeMEHa, (BCTHYCHO MACIIO, COEBO MIISIKO, TOQY H
n3Bapa. 3ApaBOCIOBHUTE XPaHH, ChBPKAIIN BHIVIEXUIPATH,
ca Te3U C BUCOKO ChAbpKaHue Ha pudpu, BATAMUHHM U MHUHE-
pasu.

IIbano3bpHECTH XpaHU. [IBITHO3BPHECTHTE XPaHU CHIBP-
Kar rnosede (UOPH, MPOTEHHM, BATAMUHHM M MHHEpaJd OT
padbuHHpaHUTE 3bpHA U pahUHHPAHUTE 3axapu. MuUHHCTEp-
cTBoTO Ha 3emenenueto Ha CAILl mpemoppuBa MOHE MOJIOBH-
HaTa OT 3bPHEHUTE XPaHHU, KOUTO KOHCYyMHpare, Jia ca Ibi-
HO3bpHEeCTHU. [IpuMepy 3a ITBIHO3BPHECTH XPAaHU BKIIOYBAT
OBECEHM TPHIIM, OBECCHU SIJKHU, ITBJIHO3BPHECTH 3bPHEHH
XpaHH, MbJIHO3BPHECT XJI0, KasiB OpH3, ITbIITHO3BPHECTH Ma-
KapoOHEHH H3JIeNHs, [I'BJIHO3BPHECT KYCKYC, €4eMHUK, KHHOA,
OyNTyp Y MIIEHUYHU TPHUIIH.

IliionoBe u 3estenuynu. [lonoBeTe u 3eneHYyIUTE ca 3apa-
BOCJIOBHM HOCHTENHM Ha BBIVIEXUAPATH, 3AIIOTO Ca C HUCKO
CBHABPKAHUE HA KAJOPHUH, C BUCOKO ChIBbp)KaHHE Ha (GUOpH 1
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has approved.

Increase proteins and fats. It is important to obtain
calories from other sources, such as high protein foods
and healthy fats. Meat is selected from lean meats,
chicken, fish, seafood, egg whites, low fat cottage
cheese, low calorie cheeses, non-soy products, nuts,
seeds, fish oils and vegetable oils.

Do not deprive yourself of ......... The human body needs
carbohydrates daily to function properly. Mayo Clinic
reports that low carb foods typically require 50 to 150
grams of carbohydrate per day (8). However, the US
Institute of Medicine encourages all adults to consume
at least 130 grams of carbohydrates each day. Healthy
Eating Recommendations for Americans from 2010 (9)
encourage children and adults to consume between 45
and 65 percent of their daily calories from carbohydrates,
equivalent to 225 to 325 grams of carbohydrates per day
for 2000 calories.

Select high-fiber carbohydrates (7, 9). Fiber is a type
of carbohydrate that provides heart-healthy benefits
and aids in weight management. According to the U.S.
Department of Agriculture, most Americans consume
an average of 15 grams of fiber per day, but adequate
intake levels for adult men and women are 38 grams and
25 grams of fiber, respectively. Healthy foods high in
fiber include whole grains, oatmeal, whole wheat pasta,
brown rice, legumes, fresh fruits, fresh vegetables, nuts
and seeds.

e What type of carbohydrate should we
consume? (10)

Foods high in carbohydrates include whole grains,
refined cereals, sugars, sugary drinks, sweets, candies,
fruits, juices, starchy vegetables such as corn and
peas, legumes, milk, yogurt, soy yoghurt and kefir.
Other foods containing carbohydrates, but in smaller
quantities, include starch-free vegetables, nuts, seeds,
peanut butter, soy milk, tofu and cottage cheese.
Healthy foods containing carbohydrates are those high
in fiber, vitamins and minerals.

Whole grains. Whole grains contain more fiber,
protein, vitamins and minerals than refined grains and
refined sugars. The US Department of Agriculture
recommends that at least half of the cereals you eat be
whole grains. Examples of whole grains include oat
bran, oatmeal, whole grains, whole grain bread, brown
rice, whole grain pasta, whole grains of couscous,
barley, quinoa, bulgur and wheat bran.

Fruits and vegetables. Fruits and vegetables are
healthy carbohydrate carriers because they are low in
calories, high in fiber and contain a variety of vitamins
and minerals. Fresh fruits and vegetables with skin or
envelopment increase fiber intake. The US Department
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ChIBPXKAT PA3HOOOPA3HH BUTAMUHHU U MUHEpasu. [IpecHuTte
TIJIOJIOBE U 3€JIEHYYIM C KOXKa MJIW I[MIIa yBeInuvaBaT npueMa
Ha ¢ubpu. MunucrepcrBoTo Ha 3emenenrnero Ha CAILL (9)
MPErnophyBa JIa C€ KOHCYMHPAT 2 Yallld IUIOA0BE U 2,5 Yanru
3eJIeHYy1[M BCEKHU JIeH, ako ce cnaspa aueta ¢ 2000 kamopuu.

Bo6oBu pacrenusi. bo6oBute pactenus ca 100bp U3TOTHUK
Ha 3/]paBOCTIOBHU BBITIEXUIPATH, 3aII0TO Ca C BUCOKO CHABP-
»KaHue Ha pa3TBopuMu Gudpu u nporennu. Crnopen amepu-
KaHCKOTO MUHHCTEPCTBO Ha 3apaseomnaszBaHeTo (11), koHcy-
manusita Ha 10 10 25 rpama pa3rBopuMu (GUOPU BCEKHU JIeH
MOJKE JIa CIIOMOTHE 32 HaMaJIsiBaHe BUCOKUTE HUBA Ha XoJec-
TepoJs B KpbBTa. [IpuMepuTe 32 6000BH KyIATYpH BKIIIOYBAT
gepeH 000, mapeH 0600, 6000 JInma, HAXyT U Jema, KOUTO MO-
rar Jaa ChIbpiKar 1o § rpama ¢ubpu B 1/2 garmra.

Huckomac/ieHn MJ1e4HH NPOAYKTH. MIIEUHUTE IPOAYKTH C
HHUCKO ChABP)KaHUE Ha Ma3HUHH CE CYUTAT 3a 37PABOCIOBHU
BBITIEXUJIPATH, THI KAaTO ca ¢ BUCOKO ChIABP)KaHHE Ha Mpo-
TEUHU U KaJILUH U ChABPKAT MO-MAJIKO KAJIOPHH OT MJIey-
HUTE NMPOAYKTHU C MBJIHO ChAbp)KaHUE HAa Ma3sHUHM. CTartus,
nyOnukyBana ot YHuBepcurera B Toponto npes 2011 1., cb-
o01mmaBa, 4e KOHCyMalusTa Ha MJICYHH HPOIYKTH U MIICUHH
MIPOTEHHN MOXE J1a TIOBUIIM CUTOCTTA, Jia PEryJnpa XpaHu-
TEJTHUS TIPHEM U CTIOMOTHE 3a TIOJIIbP’KaHeTO Ha 3/[PaBOCIIOB-
HO TeJecHo Tero (12).

* Kakeu ca onacHocmume om
KOHCyMauusima Ha npeKkomMepHu
Konu4yecmea ebaniexudpamu? (13)

IMoxauBaHe Ha TeJleCHOTO Teryio. Beriuexuaparure ca KoH-
LHEHTPUPaH U3TOYHHUK Ha KAJOPUH, PH 4 KaJIOPHH HA I'PaM.
A TonemMuTe HOPLUUHU OT TEXKKHU BBIIEXUAPATHH SCTHUS KaTo
OpH3, MAKAPOHEHHU M3JICIHSI U XJI10 MOTaT Jia ChIABPXKAT CTO-
TUIM WA B HAKOU CIIyYau HaJ XHJIs/Ia KaJopuu. AKO OOUK-
HOBEHO MPESDKJATE C BBIVIEXHJPATH, U3IHUIIHUTE KAJIOPHH
MOrar Ja JIOBe[aT [0 HajJaBaHe Ha TerjgoTo. ToBa Baxu
0CO0CHO 3a 3aXapuTe U papUHUPAHNUTE BBIVICXUAPATH, KaTO
0s1710TO OpantHo, Thi KaTo T€ HE ca CKJIOHHH Jia MOBUIIABAT
CUTOCTTA, BBIIPEKH I'OJIAMOTO UM KOJIUYCCTBO KaJIOPpUH.

Juadet Tun 2. Koncymanusara Ha TBbPJE MHOTO BBIJIEXU-
ZpaTH, 0COOCHO TE3HW C BHCOKO TIMKCMHYHO HATOBapBaHE
(14), Moxe 1a yBEWYHU pPHCKa OT HSKOW HAPYIICHHUS, BKIFO-
9UTENHO U Auabet tum 2. [{mabeT THH 2 ce pa3BUBa, KOTAaTO
TAIOTO cIpe na oOpa3yBa WHCYJIWH WU CTaHE HEUYBCTBU-
TenHO KbM Hero. Cnopen Linus Pauling Institute, koncy™ma-
HATa HA TBBPAEC MHOTO BBIIEXHAPATH, KOUTO MPUUHNHSIBAT
OBp30 MOBHUIIABaHE HAa KPBBHATA TIIOKO3a, MIOCTABS BUCOKO
,,TBPCEHE™ Ha MaHKpeaca 3a WHCYJIMH M 3HAUUTEIIHO YBEJH-
4yaBa BEPOSITHOCTTA OT pa3BUTHE Ha nuabeT Tui 2.

CopaeunocbaoBu 3adoasisanus (15). Xpana, cpabpxaia
TBBPIIC MHOTO BBIVIEXUAPATH, MOKE Ja TTOBHUIIN HHBOTO Ha
TPUTITULEPUINTE B KPHBTA, BUJ HE3APAaBOCIOBHA Ma3HUHA,
KOSITO Cc€ IBIKU B KPBBTA. 1€ CHIIO Taka MOKE Ja TMOHIKAT
HHBaTa Ha JUIOMPOTEHHUTE C BHCOKA IUTBTHOCT B KPBBTA,
4eCTO HapuyYaHW JA00Bp XxoliecTepol, crnopen Linus Pauling
Institute. BucokuTte HMBa Ha TPUTIIMIIEPU TN 3a€THO ChC CPaB-
HUTETHO HUCKUTE HUBA Ha JTUIOMPOTEHH C BUCOKA ITBTHOCT
MOrar 3Ha4MTEIHO J1a [TOBUIIAT PUCKA OT ChPACYHH 3a00J1s-
BaHus (15), 0coOeHO ako MPUEMBT Ha BBITIEXUAPATH UIBA OT
nmo0aBeHU 3aXapH, KaTo Te3H B CIAAKUIITUTE.

40 EEENR an EENR
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of Agriculture (9) recommends consuming 2 cups
of fruit and 2.5 cups of vegetables each day if a 2000
calorie diet is followed.

Leguminous plants. Legumes are a good source of
healthy carbohydrates because they are high in soluble
fiber and protein. According to the US Department of
Health (11), consuming 10 to 25 grams of soluble fiber
each day can help reduce high blood cholesterol levels.
Examples of legumes include black beans, multicolored
beans, Lima beans, chickpeas and lentils, which can
contain up to 8 grams of fiber in a 1/2 cup.

Low-fat dairy products. Low-fat dairy products are
considered healthy carbohydrates as they are high
in protein and calcium and contain fewer calories
than full-fat dairy products. An article published
by the University of Toronto in 2011 reports that the
consumption of dairy products and milk proteins can
increase satiety, regulate nutrition and help maintain a
healthy body weight (12).

* What are disadvantages of consuming
excessive amounts of carbohydrates? (13)

Weight gain. Carbohydrates are a concentrated source of
calories at 4 calories per gram. Moreover, large portions
of heavy carbohydrate meals such as rice, pasta and bread
can contain hundreds or in some cases over a thousand
calories. If you usually overeat with carbohydrates,
excess calories can lead to weight gain. This is especially
true of sugars and refined carbohydrates, such as white
flour, as they are not prone to increase satiety despite
their high calorie content.

Type 2 diabetes Consumption of too many
carbohydrates, especially those with high-glycemic
load (14), may increase the risk of some disorders,
including type 2 diabetes. Type 2 diabetes develops
when the body stops insulin forming or becomes
insensitive to him. According to the Linus Pauling
Institute, consuming too many carbohydrates that cause
a fast rise in blood glucose puts a high ,,demand* on
the pancreas for insulin and significantly increases the
likelihood of developing type 2 diabetes.

Cardiovascular diseases (15). Foods that contain
too many carbohydrates can increase the level of
triglycerides in the blood, a type of unhealthy fat that
moves in the blood. They can also lower high-density
lipoprotein levels in the blood, often called good
cholesterol, according to the Linus Pauling Institute.
High levels of triglycerides, along with relatively low
levels of high-density lipoprotein, can significantly
increase the risk of heart disease (15), especially if
carbohydrate intake comes from added sugars, such as
in sweets and soda.

Make a choice. Limiting total carbohydrate intake and
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Hamnpagete u360p. OrpannyaBaHe Ha o0IIaTa KOHCYMaIUs
Ha BBIJIEXHUIPATH 1 N300p Hali-Beue Ha BBIIIEXUPATH C HUCKO
TJIMKeMUYHO HaToBapBaHe. Te BKIIIOYBAT IUIOJIOBE C BHCOKO
ChIbpKaHue Ha (GuOpH KaTo SOBJIKHU, KPYIIHU, IUTPYCOBU H
TOPCKH TUIOIOBE W 3CJICHUYIH, C U3KIIOYCHHE Ha KapTo(hu-
Te, KOWTO UMaT BIUCOKO INIMKEMUYHO HaToBapBaHe. M30epere
TPUIH, 3bPHCHHU XPAaHH WU ITBITHO3BPHECTH XJII00BE, MaKa-
POHEHU WU3MIENHSI U TIEYNBA, €IeMHUK U Oynryp. PacyrsT u 60-
060BHTE PaCTEHHUS CHIIO ca JOOBP N300P C HUCHK TINKEMHUYCH
ToBap. 30sarBaiiTe XpaHu ¢ BUCOKO TITMKEMHUYHO HAaTOBapBa-
He (16, 17). Te BkJIT0OYBaT XpaHu, IPUTOTBEHH OT padUHUPAHO
OpalllHO, U TaKWBa, ChABPIKAIIK JOOaBCHA 3axap, KaTo OOHO-
OHH, MOACTAACHU Ta3upaHU HAIIUTKH, COKOBE U MOACIaACHU
JIeCepTH.

» Kakeo ce cny4ea, ako He ce KOHCymMupam
docmamb4HO 8basiexudpamu? (18)

Brriexuaparure ca U3TOUHUK HAa EHEPrus Ha TsU10TO. BaxHO
€ Jla ce OTrOBOpH Ha €XEJHEBHUTE HYXKJIU Ha OpraHu3Ma OT
BBITIEXUJIPATH, 32 Aa CE€ IPEJOTBPATAT HENPUSATHUTE CTpa-
HUYHU edekTu. J[MeTuTe C HUCKO ChABPKAHUE HAa BBHITIEXH-
JIpaTH, B KOMOMHAINS C YBEIMYCH TPHEM Ha TPOTEHHH, YECTO
II'BTH Ca MOAXOAANIN U e(DeKTUBHM 3a oTciaabBaHe. BoIipeku
TOBa, HaIpaBeHO npoy4BaHe mpe3 2012 r., crobmaBa, e BU-
COKOITPOTEHHOBHAT KOMITOHEHT Ha TE3H INETH 3a OTcIa0BaHe,
a He KOMIIOHEHTHT C HACKO ChABP/KAHUE HA BBITIEXUIPATH, €
MIPUYMHATA 33 YCIIeXa B OTCIA0BAHETO.

Keto3a. Kero3ata e cbcTostHIEe, KOETO Bh3HUKBA, KOraTo Tsi-
JIOTO U3YepIBa BBIIEXUIPATUTE KaTO TOPUBO U pasrpaxia
CBhXpaHSBAaHUTE TEJIECHU Ma3HUHHU KaTo eHeprus. [lo Bpeme
Ha TO3M IIPOLEC B OpPraHW3Ma CE HATPYINBAT KETOHH, KOUTO
MOrar Jia MPUYUHSAT TIaBodosne, rajieHe, 3aTpyJHeHo (Goxy-
cHpaHe, ICUXUYecKa yMopa.

YMmopa. UyBCcTBOTO 32 yMOpa OT HEJOCTAThUYEH MPUEM Ha Bb-
ITIEXUIpaTH 03HaYaBa, Y€ BEPOSTHO 1€ UMa I10-MaJIKO CHEep-
T'Us 32 QU3MYCCKA AKTUBHOCT. J[METUTE C HUCKO ChIBPKAHUC
Ha BBIVIEXUPATH MOTaT CEPUO3HO J1a TIOTUCKAT MOKA3aTeNIUTe
IIpU aTJIETH, THI KaTO BBIJIEXUIPATUTE Ca U3KITIOUUTEIIHO Ba-
’KE€H M3TOYHUK Ha EHEPrus [0 BpeMe Ha TPEHUPOBKa.

3anek. ®ubpure ca BUA BBIVICXUIPATH, KOUTO TOANIOMArar
CTOMAITHO-YPEBHOTO 3/IpaBe M CIIOMAarart 3a MpeoTBpaTsBa-
HETO Ha 3areK. YCBOSBAHETO Ha TBBP/E MAJKO KOJTHMYECTBO
BBIVIEXUIPATH O3HAYaBa, Y€ BEPOSTHO HE CE OTTOBAPS Ha €XKe-
JTHEBHUTE MOTPEOHM HA OpraHM3Ma 3a XPaHUTEIHHU BJIAKHU-
HHU, KOETO yBeJIn4aBa pucka oT 3amnek. [Ipenopbvkute 3a 31pa-
BOCJIOBHO XpaHeHe 3a amepukanuute ot 2010 r. mpemiarar
MBKETe Ja KOHCyMHUpar IoHe 38 rpama, a *KeHUTe HOoHe 25
rpama ¢ubpu gaeBHO (9).

NMPEOAMMCTBA U HEAOCTATBbLUN HA
BBIMMEXUAOPATUTE (19):

ﬂOKaTO I/I360p’BT Ha 3paBOCJIIOBHU BBIVICXUAPATH MOXKE Ja
HaMaJIu puCKa OT XpPOHUYHHA 3&60J’I$[B21HI/I$[, HAKOH BUAOBEC Bb-
rexXuaApaTu Morat a NIpuinuHAT 31paBOCIOBHA HpO6J’I€MI/I.

° IIpenuMcTBa HA XpaHUTeAHUTe BJAaKHUHH (19).
®ubpuTe ca BUJA BBIVIEXUAPATH, KOUTO MOTaT Jja CIIOMOT'HAT

FOOD AND NUTRITION

choosing especially low-glycemic load carbohydrates.
These include fruits high in fiber such as apples, pears,
citrus fruits, and berries and vegetables, except for
potatoes that have a high-glycemic load. Choose bran,
cereals or whole grains, pasta and pastries and cooked
grains such as rice, barley and bulgur. Beans and legumes
are also good choices with low-glycemic load. Avoid
foods with high-glycemic load (16, 17). These include
foods made from refined flour and those containing
added sugar, such as candy, sugary drinks, juices and
sweetened desserts.

* What happens if you do not consume
enough carbohydrates? (18)

Carbohydrates are a source of energy for the body. It is
important to respond to the daily carbohydrate needs
of the body in order to prevent unpleasant side effects.
Low-carbohydrate diets, combined with increased
protein intake, are often appropriate and effective for
weight loss. However, a 2012 study reported that the
high protein component of these weight loss diets, rather
than the low carbohydrate component, is the reason for
the success of weight loss.

Ketosis. Ketosis is a condition that occurs when the
body depletes carbohydrates as fuel and breaks down
stored body fat as energy. During this process, ketones
are accumulated in the body which can cause headaches,
nausea, difficulty in focusing, and mental fatigue.

Fatigue. Feeling tired of carbohydrate intake means that
you will probably have less energy for physical activity.
Low carb diets can severely inhibit performance in
athletes, as carbohydrates are an extremely important
source of energy during exercise.

Constipation. Fiber is a type of carbohydrate that
promotes gastrointestinal health and helps prevent
constipation. Digesting too little carbohydrate means
that it probably does not meet the body‘s daily dietary
fiber requirements, which increases the risk of
constipation. 2010 Healthy Eating Recommendations
for Americans suggest that men consume at least 38
grams and women at least 25 grams of fiber daily (9).

ADVANTAGES AND DISADVANTAGES OF
CARBOHYDRATES (19):

While choosing healthy carbohydrates can reduce the
risk of chronic illness, some types of carbohydrates can
cause health problems.

° Advantages of dietary fiber (19). Fiber is a
type of carbohydrate that can help reduce the risk of
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3a HaMallsiBaHe Ha PUCKA OT ChPICYHH 3a00IBaHUS, 3aTIIBC-
TABaHE, CTOMAIIHO-YPCBHU 3a60ﬂﬂBaHl/Iﬂ n [ll/la6eT, KaKTO U
Jla 3acuJIsT 3arybara Ha teryio. Criopen npersen, myOnuKy-
Ban nipe3 2009 r., nenta € qa ce u3skaar 14 rpama Gpubpu 3a
Bcekn 1000 kanmopuu. Xpanure, 6oratu Ha GuOpH, BKIOU-
BaT SIJIKH, CEMEHa, MJI0I0BE, 3eICHYYIIH, 0000BH PACTEHUS U
II'bJIHO3BPHECTH XpaHU.

° [pennMmcTBa Ha JakTo3aTa. MIIEYHUTE POLYKTH,
KaTO HUCKOMACJIEHO MIISIKO ¥ KHCEJIO MIISIKO, CBHIIBPIKAT 3aXap
(maxTo3a). Criopen aMepHuKaHCKHS CHBET 32 U3HOC HA MIICYHH
MPONYKTH, JIAKTO3aTa € C HUCKO ChIBP)KAaHHE HA TITUKEMHU-
YeH MHJEKC, KOETO 03Ha4yaBa, uye € HEOOXOIMMO J1a CE€ YCBOH
HO-JIBJIFO BPEME U [Ia 3aCHUINA 32 HO-IbIBI IIEPUOJ] OT BpEMe.
Ta mpeamonara HPOXBIDKUTEIHO CHEPTMHHO cHabsBaHe,
yBEIM4aBaHE YCBOSIBAHETO Ha MMHEPAIH B TAJIOTO U CTUMY-
JMpaHe Ha pacTeXka Ha I0JIe3HU YpeBHU Oakrepun. MieuHu-
T€ XpaHU, KOUTO CHABPXKAT JTAKTO3a, KaTO MIISIKO M KHUCEIO
MUJISIKO, CBIIIO ca OOraTH Ha MPOTEHHU M KaJIIHH.

> Henoctarbun Ha AoGaBeHaTa 3axap.
XpaHH, KOUTO CHABPKAT MHOTO Ao0aBeHa 3axap, Ipyr BHUA
BBITIEXUJIPAT, YECTO OCUTYPSBAT MAJIKO MOJE3HU XpaHUTEN-
HY BemecTBa. JJobaBeHUTe 3aXapy ce HAMUPAT B Fra3UpaHUTe
HAMUTKH, APYTH MNOACIAAECHU ChC 3aXap HANUTKH, NEUUBa,
cnankuniy, 00oHOOHM W apyru aeceptu. JlobaBenure 3axa-
pH, KaTo 3axapo3aTa, ca IPOCTH 3aXapu, KOUTO CE YCBOSBAT
M0-0BP30 OT CIOKHUTE BBIVIEXHJPATH C BHCOKO CHIbpIKa-
Hue Ha Gubpu. CremoBaTeTHO Te ca MO-MaJIKO 3aCHIIANIN OT
cinoxHUTE BRraexuaparu. [Ipoyusane mpes 2007 1., cpo0mIa-
Ba, Y€ YBEIHUCHUAT IPUEM Ha TTOJCIAACHH ChC 3aXap HAMNT-
KM € CBBP3aH C yBeIHUaBaHe Ha TernnoTo. KoHcymanusaTa Ha
TBBpPAE MHOT0 100aBEHa 3axap CHIIO MOXKE J1a JIONPHHECE 3a
Pa3BUTHETO HA KAPHECH.

> Henocratpum na padunupanute 3bpHa (19).
PaduHupanuTe 3bppHA, CHCTAaBKH Ha Oenus XJsi0, OemusrT
opHu3 M Jpyra npepadoTeHa XpaHa, OOMKHOBEHO ChIBPiKaT
MO-MaJIKO XPaHUTEITHHM BEIIECTBA: KaTO BHUTAMUHHU, MHHE-
panu, mpoTenH! U GUOPH B CpaBHEHHUE C ITHIHO3BPHECTHUTE
xpanu. U3cnensane, my6nukysano mpe3 2010 1., yctaHoBs-
Bs, Y€ YBEIUYCHUAT MpUEM Ha padUHUPAHHU 3bpHA € CBBP-
3aH C [0BEYE BUCLEPAJIHH TEJIECHH Ma3HUHHU. ABTOPHUTE Ha
perieH3us, myonukyBaHa B u3ganue otT 2012 r. Ha ,,PerieH3un
3a XpaHeHe", mpenrnojaraT orpaHu4aBaHe Ha padpuHUpaHHU-
TE€ 3bpHA JI0 HE [0BEYe OT IOJOBMHATA OT OOIIMs IPHEM Ha
3BPHEHH XPaHH, 32 J]a CE OCUTYPH aJIeKBaTHA KOHCYMaIHs Ha
II'BJIHO3BPHECTH XPaHHU.

BBbIMEXUOPATHW:
3AXAP, HUWLWECTE 1 ®UBPU

Konko ¢pubpu ca docmambyHUu?

Xpanutennust pepepenrteH npuem (XPIT) 3a o0 mpuem Ha
¢udpu 3a Bp3pactau B CAI e 14 rpama ma 1000 xanxopuun
(20).

3a EC, ExkcriepTHUAT naHen 3a JUeTUYHU IPOAYKTH, XpaHEHE
n anepruu (XJIA) kbMm EFSA B cBost moknan oTOens3Ba, e
IpY BB3PACTHHU MMa JIaHHU 3a TI0J13a 3a 3]IpaBeTo, CBbp3aHa
C KOHCYMalMsITa Ha XpaHu, ChIbpKalu GuOpH, IpH IpUeM,
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heart disease, obesity, gastrointestinal diseases and
diabetes, as well as increase weight loss. According to a
review published in 2009, the goal is to eat 14 grams of
fiber for every 1,000 calories. Fiber-rich foods include
nuts, seeds, fruits, vegetables, legumes, and whole
grains.

° The benefits of lactose. Dairy products such
as low-fat milk and yogurt contain sugar (lactose).
According to the US Dairy Export Council, lactose
is low in glycemic index, which means it needs to be
digested for a longer time and saturated for a longer
period of time. It involves a prolonged energy supply,
increasing the absorption of minerals in the body and
stimulating the growth of beneficial gut bacteria. Dairy
foods that contain lactose, such as milk and yogurt, are
also rich in protein and calcium.

> Disadvantages of added sugar

Foods that contain a lot of added sugar, another type
of carbohydrate, often provide few useful nutrients.
The added sugars are found in carbonated beverages,
other sugary drinks, cookies, sweets, candies and other
desserts. Added sugars, such as sucrose, are simple
sugars that are digested and digested more quickly
than complex high-fiber carbohydrates. Therefore,
they are less saturated than complex carbohydrates. A
study conducted in 2007 reported that an increase in
sugar-sweetened beverages was associated with weight
gain. Consumption of too much added sugar can also
contribute to the development of caries.

> Disadvantages of refined grains (19)

Refined grains, ingredients of white bread, white
rice, and other processed foods typically contain less
nutrients: such as vitamins, minerals, proteins, and
fiber compared to whole grains. A study published in
2010 found that increased intake of refined grains was
associated with more visceral body fat. The authors
of the review, published in the 2012 issue of Nutrition
Reviews, suggest limiting refined grains to no more
than half of the total cereal intake to ensure adequate
consumption of whole grains.

CARBOHYDRATES:
SUGAR, STARCH AND FIBERS

How Many Fibers Are Enough?

Dietary reference intake (DRI) for total fiber intake in
the United States is 14 grams per 1,000 calories (20).

For the EU, EFSA‘s Expert Panel on Dietetic Products,
Nutrition and Allergies (NDA) has noted in its report
that there is evidence of health benefits in adults, which
are associated with the consumption of fiber-containing
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MO-TOJISIM OT 25 g Ha JieH, HaIlp. HaMaJIeH PUCK OT KOpOHapHa
OosecT Ha CHPUETO U JUadeT THII 2; U ogo0peHa NoAAphKKa
Ha Ternoro (21).

EnuH mpocT Ha4MH Ja MOCTHTHETE LeITa CH 110 OTHOIICHUE
Ha XpaHUTEJHUTE BIAKHHHU € Ja KOHCYyMHpare TpU WIH
HOBEYE MOPLUUH ITHIHO3BPHECTH XPaHM; W NET WM IOBeYe
TMOopuun MJIOAOBE U 3CJICHYYIHU AHEBHO. Axo npeanoymurare
HO-HUCKOBBIVICXUIPATHA [UeTa, TOraBa Ce ChCPENOTOYETE
BBpXY MOJIy4aBaHETO Ha (HUOpPHU OT 3eyieHuylH 0e3 HUIIECTe
(HampuMep apTHUIIOK, OPIOKCENCKO 3ele, OpOKOIH), ceMeHa
(HampuMep uua, CIIBHYOIIICIOBU CEMKH) U SIIKU (HAarmpuMep
Oanemu, maM-QbCTHIHN).

AKmyaJsiHu npenopbLKuU Mo OMHoweHuUe Ha
npuema Ha 3axapu

AMepI/IKaHCKaTa ChbpAc€dHa acouuanusda npenopbiBa JIUMUT
Ha g00aBeHHTE 3axapu, KakTo cieasa (20):

* 100 xaopuu 3a ’xeHH (25 Tpama HiTH 6 YaCHU JTHKUYKH);

* 150 xamopuu 3a MBxe (38 TpaMa UiIu 9 YaeHU TEKUIKH).

3a EC, ExciepTHUAT naHen 3a IUeTUYHU IPOAYKTH, XPaHEHE
n aneprun (XJIA) kem EFSA or06ens3Ba, ye penuia KoH-
TPOJHH OpraHu B AbPKABUTC-YJICHKH Ca YCTAHOBUJIU TOPHU
Ir'paHUIHU 3a CPCIACH NMPHUEM Ha HACCJICHUCTO U UHIAUBUIAY-
ajieH npueM Ha JobaBenu 3axapu <10 E%¥*, Ho npyru - He.
OOMKHOBEHO TaKMBa IMPENOPBKHU OTpa3siBaT MpeleHKaTa Ha
TOBa: KaKBO HMBO Ha IIPHEM Ha 3axap € MPaKTUYEeCKH TOCTH-
KMMO B KOHTEKCTa Ha XPaHUTEIHO aJleKBaTHA JUeTa, OCHO-
BaHa Ha U3BCCTHU MOACJIU HA ITPUEM Ha XPpaHU U XPAHUTCIIHU
BeIIeCTBa B KOHKpETHHU momymnanuu. OTOensi3Ba ce ChIIo,
4ye CpeJHUAT IpHueM Ha (J00aBeHH) 3aXapH B HAKOU IbpiKa-
Bu-wieHku Ha EC Hagsumasa 10 E%, ocobeno npu aena (21).

* E% - npoyenm om enepeutinus npuem

Jo6aeeHa cpewy ecmecmeeHa 3axap?

[Tocouenure mo-rope HUPpPH KOHKPETHO CE€ OTHACAT 3a J0-
OaBeHMTE 3aXapH: Tpales3Ha 3axap, MeJl, CTECTBEHU CHPOITH
(Hamp. AraBa, KJIIeH, MeJlaca u JIp.), TBPrOBCKH CHPOIH (HArp.
[IapEeBUYCH CHPOIl C BUCOKO ChIBbp)KaHWE Ha GPyKTO3a U AP.)
U KOHLEHTPUPAHU IUIOJOBH 3aXapH, H0OaBeHH KBM XpaHH
3a MOACNAXJaHe WK KoHcepBHpaHe. [IpuponHnTe 3axapu B
MIISIKOTO, ITPECHUTE IIONOBE, HETOACIAACHUTE CYIICHN WIIH
3amMpa3eHu MmiaojaoBse, KakTo u 100% miIomoB cok HE ce cunuTar
3a 100aBeHM 3axapu. M3KyCcTBEHHTE MOACIAAUTENH U 3axap-
HUTE JIKOXOJIH ChIIIO HE CE CUUTAT 32 JOOABEHU 3aXapH.

I'pamoBeTe 3axap, n30poeHN Ha MTaHeNa ,, XpaHUTETHH (PaKkTH
B CAIII, BKJIFOUBAT KAKTO €CTECTBEHH, TaKa M JOOABEHU 3axa-
pH, 3a pa3nuka oT To3u 3a crpanute B EC, kpaeTo gpurypupar
€IMHCTBEHO — 3axapu (22).

CKpUTH M3TOYHUIM Ha J00aBEHM 3axapH B ,,3/[paBOCIOBHH
XpaHu*

JlecHo e na ce wACHTHUPUIIUPAT OOMKHOBEHUTE Ta3MpPaHH
IIOI1- ¥ €HEPTUITHU HAIIUTKU KaTO IPUMEPHU 32 HYyJIa KaJIOpUH,
HO KaKBO J]a Ka)KeM 3a CJIaJIKUTEe XPaHU U HAIUTKUTE, KOUTO
CBIIIO0 UMAT XpaHUTENHHU BemecTBa? M3bepere Mapku, KOUTO
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foods in excess of 25 g in adults per day, e.g. reduced
risk of coronary heart disease and type 2 diabetes; and
improved weight maintenance (21).

One simple way to reach your dietary fiber goal is to
consume three or more servings of whole grains; and
five or more servings of fruits and vegetables a day.
If you prefer a lower carbohydrate diet, then focus on
getting fiber from non-starchy vegetables (eg artichoke,
Brussels sprouts, broccoli), seeds (eg chia, sunflower
seeds) and nuts (eg almonds, pistachios).

Current recommendations on sugar intake

The American Heart Association recommends a limit on
added sugars as follows (20):

* 100 calories for women (25 grams or 6 teaspoons);

* 150 calories for men (38 grams or 9 teaspoons).

For the EU, EFSA‘s Expert Panel on Dietetic Products,
Nutrition and Allergies (NDA) has noted that a number
of controlling bodies in Member States have set upper
limits for average intake or individual intake of added
sugars <10 E% *, but others do not make it. Typically,
such recommendations reflect the judgment of what level
of sugar intake is practically achievable in the context
of a nutritionally adequate diet based on known patterns
of food intake and nutrients in specific populations. It is
also noted that the average intake of (added) sugars in
some EU Member States exceeds 10 E%, especially in
children (21).

* E% - percentage of energy intake

Added against natural sugar?

The above figures relate specifically to added sugars:
table sugar, honey, natural syrups (eg agave, maple,
molasses, etc.), commercial syrups (eg high fructose
corn syrup, etc.) and concentrated fruit sugars added to
foods for sweetening or preservation. Natural sugars in
milk, fresh fruits, unsweetened dried or frozen fruits,
and 100% fruit juice are not considered added sugars.
Artificial sweeteners and sugars are also not considered
as added sugars.

The grams of sugar listed on the Nutrition Facts Label in
the USA include both natural and added sugars, unlike in
the EU countries where they are solely sugars (22).

Hidden Sources of Added Sugars in Healthy Foods

It is easy to identify ordinary carbonated soft and energy
drinks as examples of zero calories, but what about sugary
foods and beverages that also have nutrients? Choose
brands that have less sugar than their competitors, or
select unsweetened versions. Here are some otherwise
nutritious foods that have too much added sugar (20):
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HMaT [0-MaJIKO 3aXap OT TEXHUTE KOHKYPEHTH WIu u3depere
HenojclajeHu Bepcud. ETo HSKOM MHa4Ye MUTaTeTHU XPaHH,
B KOWTO MMa TBBPJIC MHOTO J00aBeHa 3axap (20):

*  Kuceno MIISIKO - peIOBHO MOJCIAICHO H 3aMPa3eHo;

*  ApoMaTH3HpaHO/ MOJCIAJCHO MIISKO - KpaBe MIISKO
WIA HEMJICYHH HANUTKU (HalpHMep IIOKOJIAI0BH,
STOIOBU WJIH BaHUIIHSL);

*  3BpHEHHU 3aKYCKHU - 0COOCHO MIOCTH U ACTCKH 3bpHE-
HU XpaHu;

*  OBeCEHH SJKH - MPEABAPUTEIHO MOACIAACHH C MHT-
HOBEHU apOMaTH.

3AKJTIOMEHUE

Bobriiexuaparure ca OCHOBHUST H3TOYHHMK HA EHEPIHsl B Xpa-
HUTEIIHUS PHEM Ha Y0BEKa, KOETO OMPEJIEIIs POJISITa UM MPH
MPEBEHIUATA U JICYSHUETO Ha 3aTIbCTABAaHETO. [lo3HaBaHe-
TO Ha CBHIABPKAHUETO UM B XPAHUTE M MPEIM3HOTO U3YKC-
JICHWE Ha KyMyJUpaHaTa B TSIX €HEPrUs € 3aIb/KUTEITHO
YCIIOBHE 3a MPABUIIHOTO U3TPAXKIAHE HA MOIXOAIIM JUETH
Cpelly HHUIIUUPAHETO, PA3BUTUETO U JICYEHHETO HA peaulia
3a00JIsIBaAHUSL.
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*  Yogurt - regularly sweetened and frozen

» Flavored/sweetened milk - cow's milk or non-
dairy drinks (eg chocolate, strawberry or vanilla)

* Breakfast cereals - especially muesli and baby

cereals
e Oatmeal — preliminary sweetened with instant
flavors
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nutrition, which determines their role in the prevention
and treatment of obesity. Knowledge of their content
in foods and accurate calculation of the energy stored
in them is a prerequisite for the proper construction of
appropriate diets against the initiation, development and
treatment of a number of discases.
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HYTPUTEHETUKA -
UHOUBUOYANMHUAT
FEHETUYEH TEPEH U KAK
TON B3AMMOOEUCTBA C
HYTPUEHTHUTE CTUMYIU

Enaena Ky3oBa

Hauuonaﬂeﬁ Yyernmvp no 06W60m6€H0 3’0])(166 u anaaiusu

PE3IOME

Buveeowcoanemo na monexynsiprno-eenemuuny Ouomaprepu 6
HAyKama 3a XxpaHeHemo u XpaHumeanHume geujecmed no3eo-
NA6a UHOUBUOYAIHA OYEeHKA HA Memaboiumuume nemuua
U eH3UMHUme Cucmemu, cewvp3anu ¢ max. B nocieonomo
Odecemunemue NOCMUNCEHUAMA HA 2eHeMUKAMA HA XpaHe-
Hemo no3801:8am pa3eumuenmo Ha XpaHumeaiHama enuoe-
Muono2ua U UHOUBUOYAIHUA NOOX00 KAKMO NPU PUCKOBU
epynu, maxka u npu 30pasu uHOUUOU ¢ yen npegenyus. Hy-
mpuzseHemuKkama u HympueeHomuxama 0oousam ece no-2o-
AAMA NONYAAPHOCI Ccped YueHume i uU3Ciedosamenume,
PA3KPUBALIKU 02POMHO MOpe Om UHDOpMAYUs 3a 83aUMO-
oelicmeuemo mexcoy eHume u HympueHmnume Cmumyau.
Bunpexu mosa ocmasa Hepewien gvnpocvm 3a Henocpeo-
CMBEHOMO NPULONHCEHUE HA MA3U UHDOPMAYUs Npu u3-
20mesAHe HA NePCOHANUBUPAH NAAH 34 XPaHeHe, KAKmo u
00KOIKO e0OHO3HAYHU Mo2am 0a 6v0am noxydenume OAHHU
3a 0adeH zcenemuyer npogun. Hacmoawuam o63op adpe-
CUPA 8b3MONCHOCIIUME 30 NPUTONCEHUE HA HYMPUSEHEeMU-
Kama upe3 HAKOAKO 000pe u3yueHu u 3HaA4uMUu eOUHUYHU
HYKJIeOMUOHU NONUMOPPUIMU, CEbP3AHU C Memadoausma
Ha HAKOU HYMPUEHMU, MeIeCHOMO Me2i10 U UHCYIUHO8A-
ma pesucmenmuocm, u Kapouogackyiaprus puck. Hayka-
ma e MHO20 BHUMAMENHA NO OMHOUIeHUEe HA O08d, KAKEU
30pasHU npemeHyuu ce NPenuceam Ha 2eHHume eapuanmu,
Ml KAMo MHO20 OM 83AUMOOCUCMEUAMA MeHCDY ceHUume
ocmasam Hepazeadarnu. Tezu mpyoHocmu obaye 8 HUKAKHE
cayyail He 0be3CcMUCIAm HympuceHemuyHume mecmose, a
CaAMO NOKA38amM de UMAa HyHCOd Om owe NPOy46anus 6 masu
obnacm, paspabomeane Ha copmyepu 3a AHAIU3 U UHMED-
npemayus Ha pesyamamume, KAKMo u nOO20MO8KA Ha chne-
yuanucmu, KOUmo npeyusHo oa pabomsam ¢ masu 4yecmeu-
menHa 2eHemuiHa UHGOPMAYUL.

KarouoBu 1ymMu: HyTpUreHeTHKa U Hy TPUTCHOMHUKa,
TeHETUYHH OMOMapKepH, IEPCOHAIN3NPAHO XPaHEHE,
CIMHUYHH HYKJICOTHIHHU TTOJIUMOP(PU3IMHU
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NUTRIGENETICS -

THE INDIVIDUAL GENETIC
TERRAIN AND HOW IT
INTERACTS WITH NUTRIENT
STIMULI

Elena Kuzova
National Center of Public Health and Analyses

ABSTRACT

The introduction of molecular-genetic biomarkers in the
science of nutrition and nutrients allows an individual
assessment of the metabolic pathways and enzymatic
systems associated with them. In the last decade the
achievements of the genetics of nutrition allow the
development of food epidemiology and individual
approach towards, both at risk groups and in healthy
individuals for prevention purposes. Nutrigenetics and
Nutrigenomics are becoming more and more popular
among scientists and researchers, revealing a vast sea
of information about the interaction between genes and
nutrient stimuli. However, the issue of direct application
ofthisinformation remainsunresolvedinthe preparation
of a personalized nutrition plan, as well as the extent
to which the data on a given genetic profile can be
obtained unambiguously. This overview addresses the
possibilities for application of nutrigenetics through
several well-studied and significant single nucleotide
polymorphisms related to the metabolism of certain
nutrients, body weight and insulin resistance and
cardiovascular risk. Science is very careful about what
health claims are being transcribed mo gene variants,
since many of the interactions between genes remain
unsolved. These difficulties, however, do not in any way
invalidate the genetic tests, but only show that there is a
need for further research in this area, the development
of software for analysis and interpretation of results,
as well as the training of specialists who accurately
operate with this sensitive genetic information.

Keywords: nutrigenetics and nutrigenomics,
genetic biomarkers, personalized nutrition, single
nucleotide polymorphism
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EnvHndeH HyKiI€OTHIIEH MOIMMOP(U3IBM HIIU MPOCTO HYK-
JEOTUACH MNOIUMOP(PU3BM, YECTO ChKpaTeHo Kkarto SNP
(Single Nucleotide Polymorphism) e Bapuauus B eJuH HYyK-
JICOTHU A, KOATO MOKE J1a Bb3HUKHC Ha ONPCIAC/ICHA MMO3ULIUS
B IreHoMa, KaTo BCCKU OT I'CHOMHUTE BapHaHTH IMPUCHCTBA
B HSKaKBa 3HAUMTEIIHA CTEICH B PAMKHUTE Ha JaJieHa IOITy-
nanus (HampuMep mpu nosede oT 1% OT momynanMOHHATa
rpyna) (1). Hanpumep Ha onpeznesena 6a3oBa Mo3uius, B 40-
BCIIKHA T'CHOM ITPU MOBECYCTO UHAUBHU AN, MOXKE 1a CC HaMUpa
HYKJICOTU A aA€HUH - A, HO I'PU HAKOW MHIAUBUIW Ha Ta3u
MO3UIIUS MOJKE J1a C€ HaMUpa HyKJICOTHABT I'yaHuH - G. Taka
Ha Ta3u crenuduyHa 6azoBa no3unus ce HaOmronaBa SNP,
a JIBeTe BB3MOXKHHM HYKJICOTHIHU Bapuauuu - A unu G ce
HapUyaT aJieiiu 3a Ta3u 0a3osa nosunus (durypa 1). Berupe-
KM 4e B TO3H IpUMEP, KakTo U B noBedeTo SNPs, xouto ca
OTKPHUTH JOCETa, NMa CaMoO JIBa PA3JIMYHU aJlelIH, ChIIECT-
ByBar M T.Hap. Tpuanennu SNPs, npu xoiTo ce HaOmonaBar
CBbBMECTHO TpH pa3JIMYHU 0a3oBu BapuaHTU B PAMKHUTC Ha
nonynanusTa (1).

@uea.1. EQuHuYeH HykneomudeH nonumopgudbm A/T.
BamsiHa Ha Hykneomuda adeHuH /A/ ¢ eyaHuH /G/. Taka Ha
ma3su cneyuguyHa 6azoea nosuyusi ce Habnodasa SNP,
a 0seme 8b3MOXHU HyKreomudHuU eapuayuu - A unu G ce
Hapuy4am anenu 3a masu 6a3oea nosuyus
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A single nucleotide polymorphism or simply a
nucleotide polymorphism, often abbreviated as SNP
(Single Nucleotide Polymorphism), is a variation in a
single nucleotide that can occur at a particular position
in the genome, with each of the genomic variants
present to some degree within a given population in
more than 1% of the population group) (1). For example,
at a certain reference position, in the human genome in
most individuals, nucleotide adenine (A) may be present,
but in some individuals at this position the nucleotide
guanine (G) may be located. Both possible nucleotide
variations - A or G are called alleles for a specific base
position (Figure 1). Although in this example, like most
SNPs found so far, there are only two different alleles,
there are so-called triallelic SNPs, in which are jointly
observed three different baseline variants within the
population (1).

Figure 1. Single nucleotide polymorphism A/T.
Replacement of the adenine nucleotide (A) with guanine
(G). Thus, at this specific reference position, the SNP is
observed, and the two possible nucleotide variations - A
or G, are called alleles for that reference position.

Ennonykneornauure nonumopdusmu (SNPs) ca rimaBHuTE
KOMITOHEHTH Ha TE€HETHYHAaTa BapHaOMIIHOCT M ChCTaBJIs-
BaT MoJjeKyinHa 0Oaza Ha QeHorumHara Bapuabmmnoct (1).
ComectByBar Haj 10 muinona SNP B 4oBewIKHS T€HOM,
HO CaMO MaJTBK IPOLEHT CPeJ] TSIX BOJAT 10 (QYHKIMOHAJICH
e(ekt. PasnpenereHneTo no 4ecToTa mokaspa: e Hikou SNP
ce HamupaT B 5% 1o Hag 50% oT yoBemikaTa MOMyJaLMs;
okoJio 7 munuoHa SNPs ¢ HUCKa CTeneH Ha ajieJlHa YeCcTOoTa
ce oTKpuBaT B NoHe 5%; a npyru 4 munuona SNPs - cpen 1
10 5% OT momyJianusTa; orpoMeH Opoi penKH eTHOHYKJIe-
OTHAHM BapUaHTHU CBILECTBYBAT CaMO B OTACIHU UHIUBUU
(2). [loBeueTo xOpa ca XeTEpO3UTOTHH 32 MTOHE HJIN MTOBEYE OT
50 000 SNPs ot texuust reroM (3,4).

Pasnuuus, KOUTO ce MPOSIBSBAT MEXK/1y XOpara, PH MposiBa-
Ta Ha penuia 3ab0NsBaHUsA, € BB3MOKHO J1a ca 00yCIIOBCHH
oT paznuku B SNPs. IlIupok cekThp OT YOBEHIKH 3a00JIs-
BaHUs, HAalpUMEP CHPIOBUIHO-KJIETHYHA aHeMHs, [-Talia-

Single-nucleotide polymorphisms (SNPs) are the major
components of genetic variability and constitute a
molecular basis of phenotypic variability (1). There are
more than 10 million SNPs in the human genome, but
only a small percentage of them lead to a functional
effect. Frequency distribution indicates that some SNPs
are found in between 5% to over 50% of the human
population; around 7 million SNPs with low allele
frequency are detected in at least 5%; and another 4
million SNPs among 1 to 5 % of the population. A huge
number of rare single-nucleotide variants exist only in
solitary individuals (2). Most people are heterozygous for
at least or more than 50 000 SNPs of their genome (3)(4).
Differences that occur between people in the
manifestation of a number of diseases may be conditioned
by differences in SNPs. A wide range of human diseases,
for example sickle cell anemia, B-thalassemia and
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cemus 1 kucto3Ha (pudpo3a ca pesynrar ot SNPs Ha crporo
crienquduyHN NO3UIMK B JBOMHOBeprkHaTa JJHK monekyna
(5,6,7). TexxecTTa Ha fAa/IcHO 3a00JIBAHE U HAYMHET, 10 KOUTO
TSJIOTO HY pearupa Ha JIeYeHHUe, MOXKe ChIIIO Jia ca POSIBU Ha
TeHETHYHHU Bapuanuu. Hampumep uMa mpoyuBaHUs, KOUTO
MOKa3Bar, ue eHa 0a3oBa myTaius B ApoE rena ce aconuupa
C MTOBHIIICH PUCK OT pa3BUTHE Ha OoecTTa Ha Amxaiimep (8).

EnvHn4HUTE HYKJICOTHTHH TTOJIMMOP(QU3MH BCE TT0-YECTO CE
CUMTAT 32 OTI'OBOPHU 3a CTEIEHTA HA YCBOSBAHE HA BaXKHU
MHUKPOHYTPUEHTH U TaKa C€ OuepTaBa TsXHA NOTEHIMAJIHA
pOJIsl B MHAMBHyallHUsI MeTa0O0IM3bM Ha YoBeka. Te3u B3a-
HMOBPB3KU MEXAY XPAHEHE U HYTPUEHTH, OT €Ha CTPaHa,
U IF€HETUYHUTE BAPUAHTH HA BCEKU OTAEJIEH WHIUBUJ, Ca
00EKT Ha HAyKUTE HyTPUTCHETUKA U HY TPUTCHOMHUKA.

HympuzeHemuka u Hympu2eHOMUKa -
6bp3opaseusawju ce UHMepoOUCYUNIUHapPHU
HayKu

HyTtpurenetnkaTa u HyTpUT€HOMHKATA ca CPABHUTEIHO MJIa-
JI1 HAyKH OT 0071acTTa Ha HYy TPUIHOJIOTHSITA, KOUTO o0aue ce
pa3BHUBaT OypHO M HOCAT BIleYaT/sBaIla HHGOpPMaLKs 3a B3a-
HNMOJICHCTBUETO MEX Y XpaHeHe U reHr. HyTpurenomukara e
HayKa 3a HauMHa, 110 KOWTO XpaHUTE MOBIUABAT HAa TCHUTE HU
U TSIXHATa eKCIpecus, a HyTpUreHeTHKaTa 3a TOBa KaK WH/U-
BUJYaJIHUTE FreHeTUYHHU paszinuku (SNPs) morat n1a Bb3xeiict-
BaT BbPXY HauWHA, 0 KOWTO pearupaMe KbM HYTPUCHTHUTE
(1 KBM JIpyTH €CTECTBEHHM CHEAMHEHMS WIH JOPH TOKCHHH),
KOWTO cu HabaBsime, xpaHelku ce (9). OcHoBHaTa Teopus Ha
TE3W HAayKH CE OCHOBABA Ha MPEATIOJIOKEHHETO, Y€ CHIIECT-
ByBaT WHAWBUIYAJIHH PA3JIHUKH B OTTOBOPA KBM OCTPH WIIH
TIOBTApPSIIIN C€ EKCIIO3NIMU Ha JaJIeH HyTPUCHT WU KOMOH-
HaIWs OT HyTPUEHTH B AaJeH MOMEHT. B Xona Ha yoBemkaTta
UCTOpHS JUETaTa JOCTa € TOBJINsABA EKCIPECUSATA HA HAKOH
T'eHH, KOETO € JOBEJO 10 (PEeHOTUIIOBE, KOUTO Ca B CHCTOSTHHUE
YCIICIIHO J1a OTTOBAPST Ha MpeIN3BUKATEICTBATa HAa OKOJIHA-
Ta cpeza, a TOBa OT CBOS CTPaHa M03BOJIsIBA [10-100pa eKCI1II0-
aTanys Ha XpaHUTENHHU pecypcu. Te3u ajganrtanuu ca OuiIH
KJIFOUOBU 33 YOBEKa, HETOBOTO pa3BuUTHE U pacTex (10).

JlocTa BHUMaHHUE Ce OT/eNsI HA HYTPUT€HOMHUKATA U HYTPH-
TeHeTHKaTa B IOCJIEJHO BpeMe, Mopajau MOTEHIHala Ja ce
MPeIOTBPATIBAT, O0JICKYaBAT ¥ TPETUPAT XPOHUYHU 3a00I1sI-
BaHUsSI U OINPENCIICHU ChCTOSIHHS Upe3 JICKH, HO CHJIHO Iep-
COHAJIM3MPaHK MPOMCHHU B HAYMHA HA XpaHeHe. Bcuuko ToBa
ce cirydBa OylarojapeHue Ha Obp30TO HalpegBaHe Ha TEXHO-
JIOTHUTE B 00JIACTTA HA MOJICKYJIsipHATA OMOJIOTUS U TCHETHU-
KaTa, KOUTO JIaBaT Bh3MOXKHOCT Jla C€ M3y4aBaT HE camo OT-
JICITHA TeHU, HO U IsJIaTa TCHOMHA TI0CIICIOBATEITHOCT, Hape/l
C Pa3InYHKA MYyTAIUHU, TOTUMOPHUIMH U JJOPU TPAHCKPUIITH
(TpaHCKpUTITOMHKA) 1 MeTabonuTe (MeTaboromuka). Benako
TOBA JlaBa BBb3MOXKHOCTTA 32 MHTErpHpaHe HA OHOJOTMYHA-
Ta WHAMBUJYATHOCT U OOIIOBaIMJIHUTE XPAHUTEIHHU IIpe-
MOPBKH, KATO Taka C€ OTKPHBA CEPHO3CH IMPEBAHTHUBEH U
TepamneBTHUYCH MoTeHIuad. Hyrpurenetukara ce Gokycupa
BBPXY MOTCHIIMAIHUTE CPEKTH HA CAUHUYHH HYKJICOTHI-
HU TONUMOP(U3MH, BapUAOUIHU TMOBTOPH, CHUTCHCTUYHH
MapKepH ¥ IPYTHU TCHOMHH MapKepH BbPXY OMOIOTUYHUTE U
MOBEJICHYCCKUTE PEAKI[UU HA WHAMBHIa KbM MHUKPOHY TPHUCH-
TH, MAKPOHYTPUCHTH, XOPMOHH U KaJIOpUH. [oneMust odem
nH(pOpMaIHs, KOHTO MOXKE JIa CE MOJyYH B XOJa Ha HYyTpHUTe-
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cystic fibrosis are the result of SNPs on strictly specific
positions in the double-chain DNA molecule (5)(6)(7).
The severity of a given disease and the way our body
reacts to treatment may also be manifestations of genetic
variation. For example, there have been studies that show
that a basic mutation in the ApoE gene is associated with
an increased risk of developing Alzheimer‘s disease (8).

Single nucleotide polymorphisms are increasingly
considered responsible for the absorption rate of
important micronutrients and thus the potential role in
individual metabolism of a person is outlined. These
relationships between nutrition and nutrients on the one
hand and the genetic variants of each individual are the
subject of the sciences Nutrigenetics and Nutrigenomics.

Nutrigenetics and Nutrigenomics-fast
developing interdisciplinary sciences

Nutrigenetics and nutritional genomics are relatively
young studies from the field of Nutrition science,
which, however, develop lively and bring impressive
information about the interaction between nutrition and
genes. Nutrigenomics is the science of how food affects
our genes and their expression, and the nutrigenetics of
how individual genetic differences (SNPs) can affect
the way we respond to nutrients (and to other natural
compounds or even toxins) that we obtain by feeding
(9). The basic theory of these sciences is based on the
assumption that there are individual differences in the
response to acute or recurrent nutrient or a combination
of nutrients at any given time. In the course of human
history, the diet has quite influenced the expression
of some genes, which has led to phenotypes that are
able to successfully meet the environmental challenges,
and this in turn allows for better exploitation of food
resources. These adaptations were keystone to man’s
development and growth (10).

A lot of attention has been paid to the nutrigenomics
and nutrigenetics in recent times due to the potential to
prevent, relieve and treat chronic diseases and certain
conditions through mild but highly personalized changes
in diet. All this happens thanks to the rapid advancement
of technologies in the field of molecular biology and
genetics, which allow to study not only individual
genes, but also the whole genome sequence, along with
various mutations, polymorphisms and even transcripts
(Transcriptomics) and the metabolites (Metabolomics).
All this gives the opportunity to integrate biological
individuality and general nutritional recommendations,
thus revealing a serious preventive and therapeutic
potential. Nutrigenetics focuses on the potential effects
of single nucleotide polymorphisms, copy number
variations, epigenetic markers and other genomic
markers on the biological and behavioral responses
of the individual to micronutrients, macronutrients,
hormones and calories. The large amount of information
that can be obtained in the course of the nutrigenetic
study and the ability to handle this information is one of
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HETUYHOTO M3CJICIBAHE U CIIOCOOHOCTTA Jia ce OOpaBH C Ta3u
uH(pOpPMAIHsI, € €IHO OT CEPHO3HHUTE MPEIU3BUKATEICTBA, C
KOUTO Ce COTBCKBAT U3CIIEA0BATEINTE B TA3U O0IACT U Tpe-
CTaBJISIBA CITPHKA KBM YCIICITHOTO HHTEIPUPAHE U MTPUIIONKE-
HHUE HA TOBA OIPOMHO 3HAHHUE. YCUJIHSITA HA YUCHHU, TEHETHIIH,
OHOMH(DOPMATHUIIH, MOJIEKYIIAPHU OMOJIO3HM M HYTPHUITHOHUC-
TH, Ca HACOUYCHH K'bM OBJIAJIsIBAHE HA TO3H OIPOMEH TIOTOK OT
HH(OPMAIIHST ¥ TIPEBPBINAHETO MY B JOCTBIIEH HHCTPYMEHT
3a MepCOHATM3UPAHO XPaHEHE.

HyrtpureHomukara 1 Hy TpUreHETUKATA CE CTPEMST KbM Ipe-
BEHIIMS M TIepCOHAJIHA MEUIIMHA U XpaHeHe, Oa3upaHn Ha
pa3z0upaHeTo 3a HyXAWTE HU OT HYTPHEHTH, XpaHUTEITHHS
W 37IpaBHUS HU CTATyC U TEHOTHIIA HU. 3HAHUSATA, IPUAO0ON-
TH Ype3 HAOJIO/ICHNE HAa B3aWMOACHCTBHETO MEXKIy T'CHUTE
W HaYWHA HA XpaHEHE IPU Pa3TNIHUTE HAPOAHOCTH, MOTAT
Jla TpefocTaBAT WH(pOpManns, HEOOXOANMa 3a CIIPaBSHE C
Mo-T700aTHA TTPOOJIeMHU KaTO HEAOXpaHBAaHE W MHOXKECTBO
COIIMAJIHO 3HAaYMMU 3abonsBanus. Msrpaxnanero Ha ,,HyT-
puronornyHa GeHorumnHa 6a3a JaHHU U MOAABPIKAHETO 1
oT MexayHapoaHaTta opraHu3anus 0 HyTPUTCHOMUKA 111e
TI03BOJIN TIEPCOHAITU3UPAH MTOJIX0/] Bb3 OCHOBA Ha MHIUBUY-
anuus reHotu (3).

HympuzeHemukama u Hympu2eHoMuKama -
noaned 8 MUHasI0mo

Hytpurenernkara n3cieaBa HAcleACTBEHU Pa3UKU B Me-
TaboJin3Ma Ha XpaHUTEIHM BEIIECTBA M HACOYBA Kak Ja ce
W3MOJI3Ba Ta3W WHAMBUAYaHA TEHETHYHAa WHQOpMAIus 3a
no-100pu XpaHuTenHU u30opu. Pa3BuTHeTo Ha Haykarta M
MIPAaKTHKaTa HA HyTPUTCHETHKATa € 3all0YHAJO OIle B Haya-
moto Ha XX Bek. ToraBa HapacTBamusAT OPOif Ha YCTICIITHUTE
HYTPUTE€HETHYHHN NHTEPBEHIIMN OCTaBsl MAJIKO ChbMHEHHE, e
KOPUTHUPAHETO Ha IEPCOHATHUTE XPAaHUTEITHU HABUIH CIIPSA-
MO HacjeAeHaTa MPeIpas3noloKEHOCT MOTaT 3HAYUTEIHO Ja
moo0OpsIT 3ApaBHUS CTaTyc Ha MHOTO Xopa (1).

Haykara 3a HyTpUreHeTHKaTa U HyTPUT€HOMHMKATa MOXKE Jla
0bae mpocieneHa Ha3zan BB BpemeTo 10 1908 r. m mepBuTE
onucanns Ha Archibald Garrod Ha BpongeHun rpemku Ha Me-
TaboNIN3Ma - ChCTOSIHUS, KOUTO ca OMJIN IepUHNPAHN TOTraBa
KaTO TeHETUYHN HApYLICHUS Ha XPAaHUTEITHHUS METa00IN3bM
(). HoBuTe HaTpymaHu OMOXMMHUYHH 3HAHUS OaBHO JOBEK-
JaT 10 ycCHeIIHaTa MpakTHKa Ha JICUCHUE HA HIKOM OT Te3U
MeTabOJIUTHY 3a00JIsIBAaHUS 4Ype3 MOAXOAANIN XPAaHUTCITHH
nHTepBeHUnU. Hampumep otkputneto Ha Asbjern Folling
npe3 1934 1., koiiTo mokaspa, ue neeKTeH MeTab0IN3bM Ha
aMUHOKHUCEJIMHATa (ECHUJIAJAHWH TPHYMHSIBA TEXKKO YM-
ctBeHo yBpexaane (11). Bonocnencreue Horst Bickel- Hemcku
nokrop, 3aeaHo ¢ Evelyn Hickmans n John Gerrard npe3 1953
T. JICMOHCTPUPAT JAWETHUYHA MHTEPBEHIUS, KOSITO CE OKa3Ba
Jocta eeKTHBHA MPH TOBA I'€HETUYHO OOYCIIOBEHO MeTa-
OOJINTHO CBCTOSTHUE, U3BECTHO JTHEC KAaTO (PCHUIKETOHYPHS
(PKU) (12). B MHOrO CTpaHW JHEC PyTHHHO CE MPOBEXKIa
MOCTHATAJIEH CKPUHUHT Ha BCHYKH HOBOPOJCHU 32 MPOSIBH B
TO31 e(heKT Ha MEeTa0OIM3Ma, KOETO OT CBOSI CTpaHa Mo3BO-
JsiBa PaHHO MPEAOTBpPATSIBAHE HA TEKKH MOCIEIUIN OT TOBA
3a0oJIsiBaHE Ype3 XpaHUTEIHU TPOMEHH Ha 3aCerHaTUTE Aela
B paMKHTe Ha AHU cien paxaaneto (1,13).

I_IBOJ'II/IaKI/ISITa (FJ'IyTeHOBa eHTepOHaTI/Iﬂ) € HO,I[O6HO TCHCTHUY-
HO CBCTOAHHUE, ITPU KOETO Ca Bb3MOXXHU PEANIIA XPAHUTCITHA
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the serious challenges faced by researchers in this area
and is a stumbling block to the successful integration
and application of this vast knowledge. The efforts
of scientists, geneticists, bioinformatics, molecular
biologists and nutritionists are aimed at mastering this
limited flow of information and making it an affordable
tool for personalized nutrition.

Nutrigenomics and Nutrigenetics search after
prevention and personal medicine and nutrition, based
on the understanding of our nutrient needs, nutritional
and health status and our genotype. The knowledge
acquired by observing the interaction between genes and
the way of feeding in different nationalities can provide
information needed to deal with more global problems
such as malnutrition and multiple socially significant
diseases. The construction of a ,nutrient phenotypic
database and its maintenance by the International
Nutrigenomics Organization will allow a personalised
approach based on the individual genotype (3).

Nutrigenetics and Nutrigenomics-a glimpse
into the past

Nutrigenetics explores hereditary differences in nutrient
metabolism and directs how to use this individual genetic
information for better food choices. The development of
science and the practice of nutrigenetics began in the
beginning of the 1900 years. Then the growing number
of successful nutritional genetic interventions leave little
doubt that correcting the personal eating habits of the
inherited predisposition can significantly improve the
health status of many people (1).

The science of Nutrigenetics and Nutrigenomics can
be traced back in time to 1908 years. And the first
descriptions of Archibald Garrod‘s inborn errors
of metabolism-conditions that were then defined as
genetic disorders of dietary metabolism (1). The new
accumulated biochemical knowledge slowly led to the
successful practice of treating some of these metabolic
diseases through appropriate dietary interventions. For
example, the discovery of Asbjern Felling in 1934, which
indicates that a defective metabolism of the amino acid
phenylalanine causes severe mental impairment (11).
Subsequently Horst Bickel- a German doctor, together
with Evelyn Hickmans and John Gerrard in 1953,
demonstrated dietary intervention, which proved to be
quite effective in this genetically-conditioned metabolic
condition known today as phenylketonuria (PKU) (12)
In many countries today, a postnatal screening of all
newborns for manifestations in this metabolic defect
is routinely conducted, which in turn allows early
prevention of severe consequences of this disease
through dietary changes of affected children within
days after childbirth (1)(13).

Celiac disease (gluten enteropathy) is a similar genetic
condition where a number of dietary corrections are
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KOPEKIIMH, KaTO HaIpuMep U30sirBaHe Ha XPaHHU U MPOIYKTH,
chabpkamm rryteH (14). 3a0onsBaHus KaTo IbOTHAKUATA U
(EHUIKETOHYpUSATA ca HaKapaju U3CIeOBaTeIUTe Ja 3a0e-
JISKAT U IPYT HHTEpECceH (PaKT, 0CBEH TeHETUIHATa 00YCIIOBE-
HOCT, a TOBa ¢ (DaKTHT, 4 MOTUPHUIIPAHUTE TCHHU BapHAHTH
MoraT aa ObIaT OTHOCHTEIHO YecTH. JlHec € Bce MO-TPYIHO
ce mpeHeOperHe (GakTHT, 4e BCEKU OT HAC C€ pakJa C T'eHe-
THYHU YSI3BUMOCT, KOSATO MOXE JIa C€ pa3BHE W IPOSIBH KaTO
cepro3HO 3a00JsABaHe, BCICACTBHE HA HEaJCKBAaTHHU XPaHH-
TenHu HaBUIM U paxtopu. Okono equd ot 200 eBpornelnn
MMaT BHCOK T€HETUUYEH PUCK OT MPEKOMEPHO ChXpaHEeHUE Ha
JKEJSI30, IBIKAIIO C€ Ha MPUCHCTBUETO HA MTOHE JIBE KOMHS Ha
TeHEeH BapHaHT, OTrOBapsIl 3a HATpyIBaHe Ha xkelsi30. pyr
MHOT'0 YECTO CpCIIaH I'CHETHYCH BapHaHT 3acsira MeTaboIH-
3Ma Ha (oreBa KUCeNWHA. V3BECTHO €, Ye HOCUTEIKUTE Ha
reHeTuyeH BapuaHT Ha koxupaius reH MTHFR 677T umar
MMOTEHIIMATHO TIOBUIIICH PHCK OT pakIaHe Ha JETe C TEHKKO
yBpeXIaHe mopaan AedekT Ha HeBpalHaTa TpHOa, Mopaaw
HapyIIeHue B paboTara Ha €H3MMa METHJICHTETPaXUAPOPO-
JaT peaykTasa. [ oysiMa 9acT OT TO3M PUCK MOJKe Ja ce u30er-
HE C aJIeKBaTeH NMpHeM Ha (oueBa KICEIMHA OT Ha9aJI0TO Ha
OopemennoctTa (15).

[Nonacrosiiem Beue € U3BECTHO, Y€ XPAHUTEIHUTE MOJICIH C
BHCOKH CHOTHOILICHNS HA HACUTEHH KbM HEHACUTEHUTE MacT-
HU KHCEJIMHU HAchp4yaBaT 3aTIBCTSIBAHETO NPH MHOTO OT
Xopara ¢ reHeTudyeH BapuaHT Ha APOA?2 npoMOTOpHUS T'€H,
00ycaBsmI MOHMWKEHa (QYHKITNSA, HO OOMKHOBEHO HE W TpHU
xopa 6e3 To3u renetndeH Mapkep (1). [enernuna Bapuarus
C BB3JCHCTBHE BBPXY €PEKTUBHOCTTA HA MeTaboIM3Ma Ha
koenHa MOXKe J1a MITIOCTPHpa MPAKTHYECKOTO 3HAYCHHE Ha
HYTPUTCHETUYHUTEC BSaI/IMO}IeﬁCTBHH.

KodennsT e ectecTBeHa chCTaBKa Ha pa3iIMYHU TPATUIINOH-
HU HanuTKu. HsAkonko wamm kade WM APYTH HAUTKU C
BHCOKO CBHABPKAHWE Ha KO(EHH yBEIHYaBaT PUCKA OT WH-
(bapKT mpHu BB3paCTHUTE, KOUTO ca OaBHH METabOIM3aTOpH,
HO PHUCKBT 3a Obp3uTe MeTabonn3aropu e HezHauuTeneH (16).
ITocnenen npumMep € HEMOHOCUMOCTTA KbM JIakTo3a. JIuncara
Ha YpPEBHA JIAKTA3a, U B PE3YJITAT Ha TOBA HEBB3MOXKHOCTTA J1a
ce YCBOM 3aXapTa B MIISIKOTO, € HOpMa B [IOBEUETO HEeBPOIIeH-
CKU IOIyJIAaLlMK OT BB3PACTHU Xopa. Becuuku Te3u npumepu
JIEMOHCTPUPAT KaK TeHETHYHUTE BAPHAHTH B 1aJICH I'eH, KOU-
TO CM€ HacJIEHIIN, OTIPE/IEIISIT €BEeHTYaIHH PUCKOBE 3a 3/pa-
BETO, 0COOCHO aKO ca ChYETAHW C OnpeneieHu (GaxTopu (B
Cilydast XpaHUTEIIHH) Ha CpejiaTa, KOMUTO IPOBOKUpAT ancha-
JIAHCH B IaZIcHU MeTAa0OINTHY ITbTHIIA. Upe3 MajIKu mpomMe-
HU B HaBULUTE W XPAaHUTEITHUTE N300pU, KOUTO BCEKH JICH
MIPAaBUM, MOXKEM J1a MOAM(UIIpaMe HEraTUBHATA PEAKINs Ha
OpraHu3Ma M Ja HaMaJIUM 3HAaYUTEITHO PHCKA OT HEKEIIaHH
3pPaBHU ChCTOSHHUSL.

Hympuz2eHemu4Hu e3aumodelicmeusi — 2eHHU
eapuaHmu u eJlusiHUemo UM e bpxy Memabo-

Jlu3mMa Ha HIKoUu HympueHmu, cmpykmypama

Ha msiIomo u HaOHOPMEeHOMo meaJio

B nuteparypara ce cpemar HSIKOM T€HETHYHH MapKepH, 3a
KOWTO € M3BECTHA CHIJIHA B3aUMOBPBH3Ka MEX/1y ChIECTBYBa-
HETO MM M 3[paBHU CHCTOSHUS WM ONPEAEICHH MPOSBEHH
YEepTH, OTHACSIIHU CE JO WHAMBH[A, KATO HAIpuUMep ocode-
HOCTH Ha MeTaboyin3Ma, CTPYyKTypa Ha TSUIOTO M Ipenpas-

50 EEENR an EENR

FOOD AND NUTRITION

possible, such as avoidance of gluten-containing foods
and products (14). Diseases such as celiac disease and
phenylketonuria have led researchers to notice another
interesting fact besides genetic modality, and this is
the fact that modified gene variants can be relatively
common. Today itis increasingly difficultto overlook the
fact that every of us is born with a genetic vulnerability
that can develop and manifest itself as a serious disease
due to inadequate eating habits and factors. Around one
of 200 Europeans have a high genetic risk of excessive
iron storage due to the presence of at least two copies of
the gene variant in charge of iron accumulation. Another
very common genetic variant affects the metabolism of
folic acid. It is known that the bearer of a genetic variant
of the MTHFR 677T encoding gene has a potentially
increased risk of having a child with severe impairment
due to a neural tube defect because of disruption in the
enzyme methylenetetrahydrofolate reductase. A large
part of this risk can be avoided with adequate intake of
folic acid from the beginning of pregnancy (15).

Currently, it is already known that dietary patterns
with high ratios of saturated to unsaturated fatty
acids promote obesity in many people with a genetic
variant of the APOA2 promotor gene, underlining
decreased function, but usually not in people without
this genetic marker (1). Genetic variation with effect on
the effectiveness of caffeine metabolism can illustrate
the relevance of nutrient genetic interactions. Caffeine
is a natural ingredient of various traditional drinks.
Several cups of coffee or other beverages with high
caffeine content increase the risk of heart attack in
adults, which are slow metabolizers, but the risk for
rapid metabolizers is negligible (16). The last example
is intolerance to lactose. The lack of intestinal lactase
and the inability to absorb sugar in milk is the norm in
most non-European populations of elderly people. All
these examples demonstrate how genetic variants in
genes, that we have inherited, determine the eventual
health risks, especially if they are combined with
certain factors (in this case food) of the environment
that provoke imbalances in a given metabolic pathways.
Through small changes in habits and dietary choices
that we make every day, we can modify the negative
reaction of the organism and significantly reduce the
risk of unwanted health conditions.

Nutrigenetic interactions — gene variants
and their influence on the metabolism

of certain nutrients, body structure and
overweight

Some genetic markers are found in the literature for which
a strong correlation is known between their existence
and health conditions or certain traits pertaining to the
individual, such as characteristics of metabolism, body
structure and weight gain predisposition, nutrition,
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MOJIOKEHNE KbM HAITbJIHSBAaHE, XpaHEHe, YCBOSABAaHE Ha OII-
peneNeHy HYTPUEHTH U XPAHUTETHH MPEJNOYMTAHUS WIH
'K CBBP3aHU C (PU3MYECKH TPEHUPOBKH, (UTHEC HHUBO H
CIOCOOHOCTTA 32 Bh3CTAHOBSIBaHE ciiell (PH3MUECKO HaIpesKe-
Hue. IHTepec nmpencTasisBar ChbUI0 U TEHETUUHUTE MapKepH,
CBBP3aHU C KpbBHATA 3aXap W MHCYINHOBATA CEKpELUs, JIU-
MUAHAS METa0O0IM3bM M HUBATa HA XOJECTEPOJI, IIPEepasIo-
JIOKEHUSI KbM TTOKauBaHE HA MAaCTHA ThKaH MJIN METa0OIUTEH
cuHApoM. J{pyTru NOCOKH, B KOMTO C€ IIIE/a, Ca yCBOSIBAHE Ha
HYTPHEHTH, XPAHUTEIHU NHTOJEPAHTHOCTH HMIIU IIBK BKYCO-
BU MIPEANOYNTAHMS (BJICUCHHUE KBM CIIaJIKH XPaHH HAIIPHMED).
JlocTta gecTo xopaTa, 3aHUMaBAIIIH CE AKTUBHO ChC CIIOPT MIIH
po)eCHOHAIHUTE aTIETH, CE UHTEPECyBaT OT XapaKTepHC-
THUKH KaTO MYCKYJTHA U3/IPBIKIMBOCT, CIIOCOOHOCT 32 BB3CTa-
HOBSIBaHE CJIel TPEHUPOBKA UJIM OTBETHA PEaKI[Us Ha TAJIOTO
crpsiMO (M3MYECKO HATOBAPBAHE, 332 KOMTO CHII0 MMA IOJIe-
KAl TeHeTHYHH 3as10kO0u. [lo-Hamomy B HacTOSIIUS TPy
nie pasrniefaMe HSIKOU MPUMEPHU HYTPUTE€HETHYHH B3aHMO-
JIECTBHS ¥ KaK 3HAHUETO 3a TSIX MOKE J1a IOMOTHE Ha HY TpU-
LHUOHUCTUTE B MU3TOTBAHETO HA MO-NPELU3EH WHIUBUYAIIEH
XPAaHUTEIEH PEKHUM.

RS174547 ebe FADS1 2eHa u puckbm om
KOopoHapHa apmepuasiHa 6osiecm

Hecarypasute Ha mactHH kucenuau (FADS) ca rpyma ot
ensumu, kogupanu ot FADS renu. Jlenta-5 mecatypasara
€ OrpaHMYaBall] CKOPOCTTAa €H3HUM, yJacTBaIll B €HIOTCHHUS
MeTaboIM3bM Ha N-3 ¥ N-6 TBITOBEPIKHUTE MOJTHMHEHACUTE-
Hu MactHU kucenunu (LC-PUFAs) —20: 4 n-6 (apaxumoHoBa
kucennHa, AA) u 20: 5 n-3 (eicosapentaenoic kucenuna, EPA)
Yype3 BHBEXKJIAHE HA JIBOWHA BPB3Ka B AENTA-5 MO3UIMS Ha
MacTHUTe kucenunu ¢ 20 Beriaepoasu aroma - 20: 3 n-6 u 20:
4 n-3, ceorBetHO (17)(18)(Purypa 2). B nayunara nurepary-
pa ce cho0mIaBa, Y¢ MHHOPHHUSAT ajell Ha TCHETHYHUS CMHH-
4yeH HykJeoTuaeH nonmmopduszsm (SNP) rs174547 8 FADSI
TCHA € CBBP3aH C MPOMEHU B JIUITHIHUS MPO(IUIT - TOBUIICHH
Tpuraunepuan u nonmkern HDL-xonectepon (19, 20) kakTo n
PHICK OT MIOBHIIIEHA KOPOHApHA apTepuanaa d6omect (21).

Que. 2. Cxema Ha MemabonumHusi Mbm, eH3UMu U Kodupa-
wume 2u eeHu, ydacmeauwu 8 0ecamypayusima u esloHaayu-
ima Ha HUCKO8EPLXXHUME MosIuHeHacumeHuU MacmHu Kuce-
JIUHU, pu rpespbujaHemo um 8 0bsizoeepuxHu (LC-PUFAs)
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assimilation of certain nutrients and nutritional
preferences or related to physical workouts, fitness level
and the ability to recover after physical stress. Of interest
are also the genetic markers associated with blood sugar
and insulin secretion, lipid metabolism and cholesterol
levels, predispositions to the rise of fat tissue or metabolic
syndrome. Other directions are the assimilation of
nutrients, nutritional intolerances or taste preferences
(attraction to sugary foods for example). Quite often,
people actively engaged in sports or professional athletes
are interested in characteristics such as muscular
endurance, post-workout ability or response to physical
exertion, for which there are also underlying genetic
abilities. In this paper we will look at some examples of
nutritional genetic interactions and how knowing about
them can help the nutritionists in developing a more
precise individual diet.

RS174547 in FADS1 gene and the risk of
coronary artery disease

The desaturases of fatty acids (FADS) are a group of
enzymes encoded by FADS genes. Delta-5 desaturase is a
rate-limiting enzyme involved in endogenous metabolism
of n-3 and n-6 long-chain polyunsaturated fatty acids
(LC-PUFAs) — 20:4 n-6 (arachidonic acid, AA) and
20:5 n-3 (Eicosapentaenoic acid, EPA) by introducing
a double bond in the delta-5 fatty acid position with
20 carbons-20:3 n-6 and 20:4 n-3, respectively (17)(18)
(Figure 2). The scientific literature reports that the minor
allele of the genetic single nucleotide polymorphism
(SNP) rs174547 in the FADSI gene is associated with
changes in lipid profile-elevated triglycerides and
decreased HDL-cholesterol(19)(20) as well as a risk of
increased coronary artery disease (21).

Figure 2. Scheme of the metabolic pathway, enzymes
and their coding genes, involved in the desaturation and
elongation of short-chain polyunsaturated fatty acids,
when converted into long-chain (LC-PUFAS)

Diet

Delta 5 desaturase
(FADS 1)

EPA
] ) — ] — ] —

\. AA
[Eoe] — [ ] — (o] — [ame ] — [Fome]

22:5n-3 | '

22:6n-3 |

/' Prostaglandins
i Thromboxanes
—

Eicosanoids
Leukotrienes

Lipoxins

N3mouHuk: doi:10.1371/journal.pone.0121255.g001

M W W 2019 ™ = = BULGARIAN JOURNAL OF PUBLIC HEALTHM M M Vol.11 M MNo3 W W W m

Source: doi: 10.1371/ journal.pone.0121255.g001

51



XPAHW U XPAHEHE

B npoyuBane, nyoaukysaHo npe3 2014, Liu u cbTp. nokas-
Bar, ye penkusT T anen Ha FADSI rs174547 noBuiasa pucka
oT KopoHapHo-aptepuanna oonect (KAB)(OR = 1.36, 95%
CIs 1.03-1.80) (22). Ilo-untepecHoto e, ye ce HaOIIONaBa-
JIO 3HAYUTENIHO B3auMojeiicTBue Mexay rsl74547 u xpanu-
texuust npueM Ha EPA Bbpxy KAB (P-interaction = 0.028).
T-anensT ce cBBp3Ba ¢ Mmo-BUcOK puck oT KAB camo cpen
WHAUBU/U C TIO-HUCHK XpaHuTeseH npuem Ha EPA, Ho He u
npu Te3u ¢ no-Bucok npuem Ha EPA. ITo nogobeH HaumH ce
HaOJI0/]aBa 3HAYMTEIIHO B3aMMOJCHCTBUEC MEKIy 1174547
u DHA, npuet ¢ nuerata, Bbpxy KAb (P-B3aumoneiictaue
= 0.020). 3akJIOYEHUETO, KOETO MpPaBsIT Liu U KOJEKTHUB e,
4ye eK30reHHUAT XpaHuTeneH npueM Ha n-3 LC-PUFA moxe
na Moxynupa acounanusta mexay FADSI rs174547 nomu-
MopduzbMm u KAB. B nonbiHeHrne BUCOKHAT NpUEM Ha n-3
LC-PUFA 6u morsa a obe3cuiy HeOaronpusiTHus edexr
Ha reHeTHuHUs BapuaHT BbB FADSI Bepxy KADB, npu xopa B
CpellHa ¥ HalpeJHaja Bb3pacT OT KUTalCKU MPOU3XOI.

Te3n n3BoaM ca B MoAKperna Ha OOLIUTE XPAHUTENHHU Ipe-
MOPBKM 32 No-BHcoKka koHcymanus Ha LC-PUFAs, naOa-
BSHU WJIM 4Ype3 TIBCTH PUOM M MOPCKH JAapoBE, MJIH UpPe3
XpaHUTEIHHU 100aBKH, IIPU XOpa C MOBUIIEH JIMIHJCH CTa-
tyc (Hait-Bede LDL-C) u mo-Bucok puck or KAb u nuciu-
MUJEMUN C pa3yindHa TexecT (23). Bucoku KpbBHU HUBA Ha
JUIHUANTE ca Cpel] BOACIINTE OCHOBHM (DAKTOPH HA PUCKa 3a
BB3HUKBAaHE HA CHPJICUYHOCHI0BH 3a00JIs1BaHNUs, HAPE C XU-
NepTOHUs, TualeT, TIOTIOHOITyIIeHe, HUCKA (hM3MYEcKa ak-
THBHOCT, HE3JPABOCIIOBEH MOJIE] Ha XPAaHEHE, 3aTIIbCTIBAHE
u oOpeMeHeHa (haMuiTHa aHaMHe3a (24).

EduHuYHU HykneomuoOHu nosumMopghusmu
u posisma um e npoyeca Ha aunonusama u
pedyKyusi Ha mesieCHOMo meaJso

IloBumenusT XpaHUTECJICH C€HEPrucH NpueM C€ CbXpaHsBa
B TAJIOTO KAaTO Ma3HWHH, KOUTO CHCTABJIABAT IIO-TOJIsiMaTa
4acT OT HaJHOPMEHOTO Terjo. HarpynBaHeTo Ha MacTHH
3aracu B OpraHusma uJiBa rjiaBHO HJIM OT KOHCyMallusATa Ha
XpaHu, 6OFaTl/l Ha BBIVICXUJAPATU - 3a HAKOU XOpa, UJIHU OT
XpaHu, 0oraty Ha Ma3HUHM - 32 IpyTH. ToBa 10 royisima cTe-
IIeH Ce oIpeJesisi OT TeHETUYHUS TepeH Ha yoBek. Crocol-
HOCTTA Jla CE peAyIUpaT KHJIOIPAMHUTE PU XOPa ChC 3aTIIBC-
TsIBaHE Ha €[JHa M Chllla Teparus 3a OTciadBaHe Bapupa u
CBIIO € TeHEeTHYHO 00ycioBeHa. [ €HOTHIIBT Ha MHAMBH]A,
3a€HO C HErOBOTO ITOBEJCHNE U HAUWH Ha KHUBOT, JI0 TOJIsIMa
CTeNeH OIpeaeisl KOJKO YCIEelIHa e ObJie eAHa Imporpama
3a peayuupaHe Ha TerioTo (25). OcBeH ToBa peakiusTa Ha
opranusMa KbM (U3MUYECKUTE YIPaKHEHHs ChIIO € JI0 Io-
JIsiMa CTENeH 00yclioBeHa OT reHHaTa BapuaduiaHocT. [lo3na-
BAaHETO HAa 'CHETUYHUTE Bapvuallii MOXKE Ja IMOMOI'HE Oa CC
ompeziesii KoM XpaHHu TpsiOBa fa ObaT OrpaHUYCHU U KaKBa
TpsiOBa Ja O'b/Ic MHTEH3UBHOCTTA Ha YIIPAXKHCHUSITA, 32 J1a CC
3a[leﬁCTBa MEXaHU3MBT Ha U3rapsAHC Ha Ma3HUHU B TAJIOTO
Bu. SNPs ca uaeHTHGUIIUPAHN U OMKMCAHU B JIUTEPATyparTa
KaToO IIOTCHIIMAJIHW KaHAWJaTH 3a '€HCTUYHU 61/10Map1<ep1/1,
CBBp3aHU C Mo-ycreurHa 3aryba Ha teryio, Hanp..-PPARG
(rs1175544) (26, 27, 28), FABP2 (29, 30), ADRB2 (rs1042713,
rs1042714) u ADRB3 (31, 25).
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In a study published in 2014 Liu et al. show that the
rare T allele of FADSI rs174547 increases the risk of
coronary artery disease (CAD) (OR = 1.36, 95% CIs
1.03-1.80) (22). What is more interesting is that there is
a significant observed interaction between the rs174547
and dietary intake of EPA on the CAD (P-interaction =
0.028). T-allele is associated with a higher risk of CAD
only among individuals with lower nutrient intake of
EPA, but not in those with higher EPA intake. Similarly,
there has been a significant interaction between rs174547
and DHA passed with the diet on the CAD (P-interaction
= 0.020). The conclusion that Liu and the collective
drew is that exogenous nutrient intake of n-3 LC-PUFAs
can modulate the association between FADSI rs174547
polymorphism and CAD. In addition, the high intake
of n-3 LC-PUFA could invalidate the adverse effect of
the genetic variant in FADSI on the CAD, in people in
middle and advanced age of Chinese descent.

These conclusions  support general nutritional
recommendations for higher consumption of LC-
PUFAs, either by fatty fish and seafood consumption
or by dietary supplements, in people with increased
lipid status (mostly LDL-C) and a higher risk of CAD
and dyslipidemia of varying severity.(23) High blood
lipid levels are among the leading main risk factors for
the occurrence of cardiovascular disorders, along with
hypertension, diabetes, smoking, low physical activity,
unhealthy model of diet, obesity and a burdened family
history.(24)

Single nucleotide polymorphisms and
their role in the lipolysis process and body
weight reduction

Increased nutrient energy intake is stored in the body as
fat, which make up the majority of excess weight. The
accumulation of fatty stocks in the body comes mainly
from either the consumption of carbohydrate-rich foods
for some people or from foods rich in fat for other people.
This is largely determined by the genetic terrain of a
person. The ability to reduce body fat in obese people
put into the same weight reduction therapy varies and is
also genetically determined. The individual‘s genotype,
along with its behavior and lifestyle, largely determines
how successful a weight reduction program will be.(25)
In addition, the body‘s response to physical exercises
is also largely conditioned. from gene variability.
Knowledge of genetic variations can help to determine
which foods should be limited and what should be the
intensity of the exercise regimen in order to trigger the
mechanism of burning fat in the body. SNPs have been
identified and described in the literature as potential
candidates for genetic biomarkers associated with
more successful weight loss, e.g.:-PPARG (rs1175544)
(26)(27)(28), FABP2 (29),(30) ADRB2 (rs1042713 and
rs1042714) and ADRB3.(25)(31)

Genetic testing of these SNPs before choosing a diet for
weightreduction may provide specific recommendations
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I'enetnuno TectBane Ha Te3u SNPs, npenu na ce uzdepe nu-
eTa 3a PeNyKIHUsl Ha TEerJIOTO, MOXE Jla OCUTYPU KOHKPETHH
MPENOPbKY Bb3 OCHOBA HA XapaKTEPUCTUKUTE Ha JIMYHHUTE
reHu. Bp3 ocHOBa Ha pe3yJiTaruTe OT eHOTHUIIMPAHETO, OIl-
penesieH THI AueTa U (pU3MYecKH JACHHOCTH MOrar aa Obaat
[peropbYaHy 32 HaMaJlsiBaHe Ha TEJIECHOTO TErJIo, 110100ps-
BaHE Ha MHCYJIMHOBATa 4YyBCTBUTEIIHOCT U YCTOMYMBO 33/ 1bp-
)KaHe Ha MIOCTUTHATAaTa PelyKIUs BbB BPEMETO.

Ennangnure HykiaeoTuaHn nonnMopdusmu (SNPs) momarar
Jla ce OOSICHSAT Pa3JINKUTE B TEMIIOBETE Ha PEAYKIHMS Ha Te-
rioTto npu pasznnannte nHAnBUIM (32). PPARG (peroxisome
proliferator—activated receptor gamma) reHbT € BaXKCH I'¢H,
CBBp3aH Che 3aTIbCTsIBaHETO (33). Toil urpae KIIFOUoBa poIs
3a peryiupaHe Ha MeTaboinn3Ma KaKTO Ha JHUIMJINTE, TaKa
U Ha TJII0K03aTa, y4acTBa M B PEryJMpaHETO Ha pasmpesne-
JICHWeTO Ha TenecHuTe MasHUHM (34). Hsxonko mpoyusa-
HUs TOKa3BaT, 4ye ekcrpecusta Ha PPARG rena ce Bnusie ot
pecTpuKIuATa Ha Kajopuu. Matsuo et al (35) mpoBexaat
14-cenMnu4HO IIpOyuYBaHE C OrpaHHYaBaHE HA KaJIOPUHUTE
karo xpanurtenHa uHTepBeHnus (1200 kcal / meH) ¢ obmo 95
SITIOHCKH K€HU Ha cpeHa Bb3pacT (BMI = 25 kg / m?). Ana-
JU3UPAHU Ca OCEM €IMHUYHH HYKJICOTHAHH MOTUMOP(UIMHU
B PPARG rena (151801282 (Pro / Ala), rs2292101, rs2959272,
rs1386835, rs709158, rs1175540, rs1175544 n rs1797912). Or-
YEeTEHO € 3HAYMTEHO HaMaJsBaHE Ha TEJIECCHOTO TErjo I0
Bpeme Ha mHTepBeHIuATa (-7,7 = 3,1 kr; -11,3 + 4,4%). lllect
SNPs va PPARG (152959272, rs1386835, rs709158, rs1175540,
rs1175544 u rs1797912) ca cBbp3aHU 3HAYUTEITHO C HAMAJISIBA-
HETO Ha TEIJIOTO, KaTo rs1175544 nma Hali-cuiHaTa acorua-
nus (P = 0,004). Matsuo et al ycTaHOBsIBaT 3HaYHTEITHA BPB3-
ka Mexnay npyru SNP B untpona na rena PPARG, ocobeno
rs1175544, u HamalIsIBaHETO Ha TEJIECHOTO Teriio. Penykuusita
Ha TEJIECHOTO TETJIO € 3HAUYMTEIIHO Mo-rojsma npu jauna ¢ T/T
rerotun Ha rs1175544, orkonkoro npu te3u ¢ C/C unu C/T
TeHOTHII. B MHOTOKpaTeH perpecroHeH aHajIu3 TeHOTHIINTE
rs1175544 npencrasnsBar 7% ot obmiara aucnepcus Ha pe-
JTyKIUsATA Ha TEraoTo. Te3u NJaHHM Mpearoarar, ye Ha euH
noixumop¢u3bsM ot reHoruna Ha PPARG rena ce nmaja 3Haun-
TEJHA YacT OT HAMAJICHHETO Ha TEJIECHOTO TETJIO B OTIOBOP
Ha KPaTKOCPOYHA AMETUYHA WHTEPBEHIIMS, CHCTOSIIA CE OT
OrpaHHYaBaHe HA KaJOPUUTE.

Albala et al. mpoBexaaT MpoydBaHe, 3a Ja CE OIECHU BPbH3-
Kata MeXJy reHeTuunus nonumopduszsm Ala54Thr Ha rena
FABP2 (fatty acid-binding protein 2) ¢ uHcy/nnHOBaTa pesuc-
TEHTHOCT M 3aTIbCTABAaHETO. [IpOTEMHBT, KOAUPAH OT TO3U
T'eH, € BETPEKJICThUCH IPOTENH, CBBP3BAI] MACTHUTE KHCEIIH-
HU, KOWTO y4acTBa B YCBOSIBAHETO, BETPEKJICTHUHHUS METa00-
JU3BM M TPAHCIOPTHUPAHETO HA ABJITOBEPHIKHU MaCTHHU KHCe-
nuan. KomnpanuaT mpoTenH ChII0 y4acTBa B MOTYJIHUPAHETO
Ha pacTexa u nponudepanusaTa Ha kiaeTkure. FABR2 cBbp3Ba
HACHUTEHM ABJITOBEPIXKHN MACTHU KHCEINHHU C BUCOK aHHHU-
TET U MOJKE J1a ISHCTBA KAaTO JIMITUICH CEH30p 32 MOJAbPKAHE
Ha eHepruiiHaTa xomeocrtasa. B ToBa mpoydBaHe ydacTBaT 33
BB3PACTHU KeHH Che 3aTrbeTssBane (M TM > 30) u 30 Bb3pact-
HU KeHH ¢ HopMaitHo Terno (MTM> 18,5 u <25 xr / m?), kato
KEHUTE C XPOHUYHH BB3MAJIUTEIHH 3200 IsIBaHMS HIIN OCTpa
MaToJIOTHsI ca M3KJIIoUeH!. B mia3menn npobu Ha riiagHo ca
W3MEPEHH TII0K03a, MHCYIIHH, JIENTHH, JUMHIM U (aKkTop Ha
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based on the characteristics of personal genes. Based on
genotyping results, a certain type of diet and physical
activity may be recommended for weight reduction,
improved insulin sensitivity and sustained retention of
the achieved weight reduction over time.

Single nucleotide polymorphisms (SNPs) can explain
differences in weight reduction rates in different
individuals (32). PPARG (peroxisome proliferator —
activated receptor gamma) gene is an important gene
associated with obesity(33). It plays a key role in
regulating the metabolism of both lipid and glucose,
and also participates in regulating the distribution
of body fat(34). Several studies have shown that the
expression of the PPARG gene is influenced by the
calorie restriction. Matsuo et al (35) conducted a 14-
week study with a restriction of calories as a food
intervention (1200 kcal/day) with a total of 95 Japanese
middle-aged women (BMI = 25 kg/m?). Eight single
nucleotide polymorphisms were analyzed in the PPARG
gene (rs1801282 (Pro/Ala), rs2292101, 1s2959272,
rs1386835, rs709158, rs1175540, rsl175544 and
rs1797912). A significant decrease in body weight was
recorded at the time of intervention (-7.7 + 3.1kg; -11.3
+ 4.4%). Six SNPs of PPARG (rs2959272, rs1386835,
rs709158, rs1175540, rs1175544 and rs1797912) are
associated significantly with weight loss, as rs1175544
has the strongest association (P = 0.004). Matsuo et al
establish a significant relationship between SNP in the
intron of the PPARG gene, especially rs1175544, and
weight reduction. The reduction in body weight was
significantly greater in subjects with T/T genotype
of rs1175544 than in those with C/C or C/T genotype.
In multiple regression analysis, genotypes rsl175544
represent 7% of the total dispersion of weight reduction.
These data suggest that a significant proportion of
the decrease in body weight in response to short-term
dietary intervention, consisting of a limitation of
calories, is accounted on one genotype of PPARG gene
polymorphism.

Albala et al. conduct a study to evaluate the relationship
between the genetic polymorphism Ala54Thr of the
FABP2 gene (fatty acid-binding protein 2) with insulin
resistance and obesity. The protein encoded by this gene is
an intracellular protein that links the fatty acids involved
in absorption, intracellular metabolism and long-chain
fatty acid transport. The encoded protein is also involved
in modulating the growth and proliferation of cells.
FABR?2 binds saturated long-chain fatty acids with high
affinity and can act as a lipid sensor to maintain energy
homeostasis. In this study participated 33 elderly women
with obesity (BMI > 30) and 30 adult women of normal
weight (BMI > 18.5 and < 25 kg/m?), as women with
chronic inflammatory diseases or acute pathology are
excluded. In fasting plasma samples, glucose, insulin,
leptin, lipids and tumor necrosis factor-a (TNFa)
were measured. Insulin resistance has been evaluated
by the homeostasis model for the method of insulin
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TyMopHa Hekpo3a- o (TNFa). HCynnHOBaTa pe3sucTeHTHOCT
€ OIICHEeHA Upe3 MOJieNia Ha XOMeocTas3ara 3a METo/1a Ha UHCY-
JIMHOBA PE3UCTEHTHOCT. AnenHust BapuaHT Ha Ala54Thr ce
OIpejiesisl Upe3 BEpHIKHA peaklHs Ha IMoJimMepasa, Mocies-
BaHa ot RFLP (restriction fragment-length polymorphism)
aHanu3. Pesynraru mokasar, 4e anewsT Thrd4 e mo-uecT npu
3aTIIBCTENH, OTKOJIKOTO TPH >kKeHH 0e3 3aTwbcTsiBane (47,0%
cpemry 31,7; p = 0,08). Cpen 3aTabCTENUTE )KEHU Ca OTKPUTH
110-BUCOKM KoHLEeHTpauuu Ha TNFo npu cpaBHsiBaHe Ha re-
notumna Thr54 / Thr54 (30.0 + 7.1 pg / mL) ¢ renotun Ala54 /
Thr54 (21.2 £ 8.4 pg/ mL) nnu ¢ renotun Ala54 / Alad4 (20.1
+ 7.0 pg / mL) (p <0,05). B gonbjiHeHHE, aBTOPUTE OTYUTAT
MO-BHCOKH HMBA HA MHCYJIMH B IJIa3Marta Ha IJ1a/{HO U JICNTHH
cpen xomo3urorute Ha Thr54 / Thr54, B cpaBHeHue ¢ ocTa-
Hanure resorunose (p <0,05). Bb3 ocHoBa Ha Te3u pesyiTa-
™™ Albala at.al. naBat NpeAnoIOKEHHE, Y€ MOTUMOPPUIMBT
Ha Ala54Thr na FABP2 reHa e cBbp3aH ChC 3aTIABCTABAHE U
MHCYJINHOBA PE3UCTEHTHOCT U JIOI'BJIBAT, Y€ €(PEKTHT OT TO3H
MOTUMOP(PHU3BM MOXKE Aa Obie MEANHPAH OT TOBHUIIEHO IPO-
n3BoacTBO Ha TNFa (29).

Jlunonu3zaTta € BayKHa CTHIKA B JHUIMIHUS METa0OJIN3BM U
perynupa MoOMIIM3aluUsATa Ha JTUIAIUTE OT ThKaHUTE CKJIa-
JIMpajii Ma3HWHU KBbM JAPYTH ThKaHU M OpraHu. B muHanoro
ce € JUCKyTHpalla eBeHTyallHaTa Bpb3Ka MEXJly Ipoleca Ha
JUTIONIN3a ¥ TEHETUYHHUTE BapUAHTH, HO C HAIPEIBAHETO Ha
TeHEeTHYHUTE METOIM TE31 B3aNMOBPB3KH BEYE €A ONHCAHH U
ce M3y4aBaT BCe M10-1€TalJIHO U peln3Ho. Enun ot Hall-cuii-
HUTE CUTHAJIN 3a JIUTIOJIN3a € TO3H, TPOBOKHUPAH OT KaTexoa-
MuH. Toll mpoBOKHMpa aKTUBHpaHE HA O- U -aJApeHeprUIHN
peuentopu (AR). IlogTumoBe Ha [-aapeHEpPruyHHU peren-
topu (BI1-AR, f2-AR u B3-AR) ce excrnpecupar B HSIKOJKO
ThKaHa, BKJIIOUUTENTHO MacTHaTa ThKkaH (36)(37). ADRB3 e
TeHBT, KouTo Koaupa P3-AR, nporenH perynupary JUmoiu-
3ata U TepMmoreHesata. OT BCHUKHU aJpEHEPrUUHU PELEenTO-
pu, ADRB3 e Hali-MHTepECeH 3a u3y4yaBaHe, UMalKy IPEABU
BIIMSTHUETO Ha HETOBHUTE BapHaHTU BBPXY IpoOLEca Ha JHIIO-
nu3a u oTcnabBane. ADRB3 TeHsT MpUBINYa BHUMAHUETO Ha
n3cuenoBaTenutTe ome mpe3 1995 r., korato e chOOImEeHO 3a
MyTaIus ¢ MPOMEHEH CMHUCHI (missense mutation) B KOIOH
64 Ha ADRB3 (Trp64Arg rs 4994), mpu KoiTO TpUNITOPAHBT €
3aMEHEH OT aprMHUH U TaKa HaMaJsBa CIOCOOHOCTTA Ha pe-
LIENTOpa MaKCUMAJIHO J]a aKTUBUPA (POPMUPAHETO HA LIUKIIU-
4eH ajaeHo3uH MoHodocdar (CAMF) B aaeHUINIT IUKTa3HUS
meT Ha unonusarta. Clement et al mokasBsar, ye Ta3u 3aMsHa
€ OTTOBOpHA 3a MOBUILECH KaMalUTeT 3a TPyHaHe Ha TeIeCHO-
TO TErJ0 U MOHM)KEHU JTUIONU3HU IPOIECU NPH 3aTIbCTENH
uHauBuIn (38).

BapmanT Ha rena Ha yoBemkus 3-AR, pasmonoxeH riaaBHO
BBB BHCIICPAJHH aJHUIIOLUTH, € CBBP3aH C II0-PaHHO Haya-
JI0 Ha HEMHCYJIMHO3aBUCHM JAHA0CT, KOPEMHO 3aTIBCTSIBAHE,
WHCYJIMHOBA PE3UCTEHTHOCT M MOBUILICH KaNaUTeT 3a HaJl-
naBaHe Ha Terno. Umekawa et al. w3cnensanu pajiy JHIO-
JM3aTa B YOBEIIKH OMEHTAJHH aJUIIOUUTH, HHAYHpaHa OT
MOIIIeH U cenekTuBeH yoBemkH B3-AR aronwnct (L-755,507),
€ MMoBNHHA OT MyTanusaTa Ha Trp64Arg Ha 3-agpeHoperern-
TOpa, KaTo ca M3MOJI3BaHU 18 mpobu OT OMEHTalTHAa MacTHA
TBKaH, MOJXYYEHH 10 BpeME Ha TOTAJIHA XHCTEPEKTOMHMSL.
Pesynrarute mokassar, ye Trp64Arg myranmsta Ha 3-AR
T'eHa € CBbP3aHa C MMO-HUCKa JIUTIOIUTHYHA aKTUBHOCT (31).
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resistance. The allele variant of Ala54Thr is determined
by a polymerase chain reaction followed by RFLP
(restriction fragment-length polymorphism) analysis.
Results showed that the Thr54 allele was more frequent
in obese than in nonobese women (47.0% versus 31.7;
p = 0.08). In obese women, higher concentrations of
TNFa were detected when comparing genotype Thr54/
Thr54 (30.0 £ 7.1 pg/mL) with genotype Ala54/Thr54
(21.2 £ 8.4 pg/mL) or with genotype Ala54/Ala44 (20.1
+ 7.0 pg/mL) (P <0.05).In addition, the authors reported
higher levels of insulin in the fasting and leptin plasma
in the homozygotes of Thr54/Thr54 compared to other
genotypes (P < 0.05). Based on these results A/bala
at.al. assume that the ALAS4THR polymorphism of
the FABP2 gene is associated with obesity and insulin
resistance and add that the effect of this polymorphism
may be mediated by increased production of TNFa(29).

Lipolysis is an important step in lipid metabolism and
regulates the mobilization of lipids from fat tissues to
other tissues and organs. In the past, a possible link
between the lipolysis process and the genetic options
was discussed, but as genetic methods progressed,
these interconnections were already described and
studied more and more in detail and precisely. One
of the strongest signals for lipolysis is that provoked
by catecholamine. It provokes the activation of a-and
B-adrenergic receptors (AR). B-adrenergic receptor
subtypes (B1-AR, f2-AR and B3-AR) are expressed in
several tissues including adipose tissue (36)(37) ADRB3
is the gene that encodes PB3-AR, protein regulating
lipolysis and thermogenesis. Of all adrenergic receptors,
ADRB3 is the most interesting to study, considering the
influence of its variants on the process of lipolysis and
weight loss. ADRB3 gene, attracted the attention of
researchers as early as 1995, when a modified-meaning
mutation (missense mutation) was reported in the codon
64 of ADRB3 (Trp64Arg rs4994), in which tryptophan
was replaced by arginine and thus reduced the ability
of receptor to maximally activate the cyclic adenosine
monophosphate (cAMF) formation in the adenyl
cyclone pathway of lipolysis. Clement et al show that
this substitution is responsible for increased capacity for
gaining body weight and decreased lipolysis processes
in obese individuals(38).

Variant of the gene of the human 3-AR, located mainly
in visceral adipocytes, is associated with an earlier
onset of non-insulin-dependent diabetes, abdominal
obesity, insulin resistance and increased capacity for
weight gain. Umekawa et al. investigated whether the
lipolysis in human oestial adipocytes induced by a
potent and selective human 3-AR agonist (L-755.507)
was influenced by the mutation of Trp64Arg of B3-
adrenoreceptor, with 18 samples taken from omental fat
tissue during total hysterectomy procedure. The results
showed that Trp64Arg mutation of the f3-AR gene was
associated with lower lipolytic activity.(31)
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AnpeHeprudHuAT peuentop B2 u noauMopdu3MuTe B KOAH-
pallus TeH ChILO MPEICTaBISIBAT U3CIIEA0BATEICKH HHTEPEC.
B2-AR ce cumTa 3a 3arayLIeH WIK IPUTHICH IPU HHIIUBUIH
ChC 3aTABCTSIBAHE U IPUYMHATA 32 TOBA 3aCEra 0CTaBa HEU3si-
cHena. Taka Hanpumep pousista Ha noaumopdusma Glu27Glu
(rs1042714) B porieca Ha JIMIIONU3A 110 BpeMe Ha (PU3NUECKU
yIpaKHEHUsI, KOUTO TEOPETUYHO OU TPsiOBaJIO Aa yBeanUyaT
EHEepPrUiHUs Pa3XoJl, ChIIO MMa MOTEHIMAJ J1a TIOBJIHsIE 3a-
rybara Ha TesiecHO Tersio criopen Macho-Azcarate et al. Te
aHanu3upanu ponsita Ha f2-AR nmoaumopduzbM BBPXY Jin-
NoJju3ara U OKCHJAIMSATa Ha Ma3HUHHUTE, Ype3 CpaBHEHHUE
Ha 8 00C3UTCTHH JKCHHU, HOCUTEIKU Ha Bapuanta Glul7Glu
(rs1042714), cbc 7 obesutreTHn Hocutenku Ha GIn27GIn
(rs1042714), xaTo mpeaCTaBUTENKUTE Ha JBETE I'PYIHU ChBIA-
nart no roguau, BMI, npoueHT Ha TesecHaTa MacTHa ThKaH,
CHOTHOIIICHUEC OOMKOJIKATa Ha Talus/OeApo M MaKCHMaJIHa
KOHCyMallusl Ha KHCIIopo/l. PesynraTure nokassar, 4e HOCHU-
tenkute Ha Glu27Glu (rs1042714) nonumopdusbsm Ha 2-AR
ca C MM0-HUCKA CTEMNEH Ha JIMIOJIK3a 110 BpeMe Ha (pU3NYECKH
yHIpaxxHeHus oT Hocutenkute Ha Gn27GlIn (rs1042714) Bapu-
aHTa, KOETO € U3MEPEHO Ype3 MO-HUCKUTE HUBA Ha MINLEPOII,
KOUTO ce 00pa3yBar B mpoiieca Ha junoiusa (39).

JIpyTHAT TOIXOI NpPH CHPABSHETO ChC 3aTIBCTIBAHETO U
HaITHOPMEHOTO TETJIO € PECTPUKIMS Ha KaJOPHHHUS IIPHEM,
4ecTo 3ae/IHO ¢ pu3nuecKara akTUBHOCT. [IpoyuBane Ha Ruiz
et al. mokasBa Bpb3KaTa Ha moxuMopdusmute Ha ADRB2 u
ChC 3ary0bara Ha TErJIo IpH PECTPUKIUS Ha KaJTOPUITHUS IpHU-
em 3a 12 cenqmunu, kaTo Hocutenute Ha Glu anena 3aryonnn
MOBEYE TETJIO OT TE3H, KOMTO HSAMaJd TO3M ajein. Pesynra-
THTE Npeanonarar, 4e moaumoppusmsr Ha ADRB2 GIn27Glu
nMa MOAYJIHpaml epeKT BbPXy MPOMEHUTE, MPEAU3BUKAHH
OT JlMeTara ¢ OrpaHMYaBaHE HA KaJOPUHUTE, BBPXY TEIECHO-
TO TETJIO M ChCTaBa Ha TSAJIOTO U TPsiOBa Ja ce MMa IIPEIBU]
npu OBICIIH JeUeH 3a 3aTbcTsABaHe (40). Pas0Oupa ce, Te3u
KOHCTAaTalluu TpsOBa J1a ce IMprUeMaT KaTo IPEABapUTEIHN U
J1a Ob/IaT TIOBTOPEHH B TO-HATATHIIHN TPOYUYBAHUS 3a OI'pa-
HUYaBaHE Ha CHEPTHUsTA C IT0-TOJIEMH Pa3MepH Ha M3BaJIKATA,
HO Morar Jia JIaJaT [eHHN HACOKW MpPH U3TOTBSHE Ha Mepco-
HaJIM3UpaH JUSTHUYCH IUIaH IPH 3aTIIBCTSIBAHE.

B 3akmrouenue He TpsOBa 1a ce 3a0paBsi, 4e BBIIPEKHU 4Ye HY-
TPUTCHETHKATa CE OMHCBA KAaTO MHOTOOOEIIaBaIl HWHCTPY-
MEHT 3a TEepPCOHANM3UpaHa M TPEIH3Ha MEIUIHHA, MHOTO
aBTOPU OCTAaBaT CKENTHYHH OTHOCHO HEWHOTO MPHIIOKEHUE.
IloBeueTo npoyuBaHusl B KpaiiHa CMETKa HE CTUraT J10 €1HO3-
HA4YHOTO 3aKJII0YEHHUE, Ye JaJeH NOTUMOPPHU3IBM KaTeropud-
HO TIOBJHSIBA JajieHa 4epTa WiH mporec. Haykara e MHOTO
BHHUMAaTeJIHA TI0 OTHOIIICHNE HA TOBA, KAKBHU 3/[paBHU MTPETEH-
MU Ce NMPENUCBAT Ha TEHHUTE BAPHAHTH, Thii KATO MHOTO
OT B3aWMOJICHCTBHUATA MKy TCHUTE OCTaBaT HepasraJaHH.
ToBa He paBH TEHETUYHUTE, B YACTHOCT HYTPUTCHETUIHU-
T€ TEeCTOBE OE3MONIEe3HM, a CaMO ITOKa3Ba HEOOXOJUMOCTTA OT
JOTBITHUTEHY TMPOYYBAHUS M MHCTPYMEHTH 32 pa3dUTaHe
1 aHaJIU3 Ha OTPOMHOTO KOJMYECTBO HH(POPMAITUs, KOATO CE
MOSABSIBA OT MOJOOHU MPOYYBAHMS, KAKTO U HEOOXOIUMOCT-
Ta OT CIIEIIHATHICTH, KOUTO Ja HHTEPIPETHPAT KAYeCTBEHO H
pa3dupaemo pa3kpuTara reHeTu4YHa nHpopMaIus.
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The adrenergic receptor f2 and polymorphisms in the
encoding gene are also interest of research. f2-AR is
considered to be muted or blunted in obese individuals
and the reason for this remains unclear. For example,
the polymorphisms Glu27Glu (rs1042714) in the process
of lipolysis during physical exercises, which should
theoretically increase the energy consumption, also has
the potential to affect the loss of body weight according
to Macho-Azcarate et al. They analyzed the role of 2-
AR polymorphism on lipolysis and oxidation of fats,
by comparing 8 obese female carriers of the variant
Glu27Glu (rs1042714), with 7 obese females having
GIn27GIn (rs1042714). Representatives of both groups
coincided by year, BMI, percentage of body fat, ratio
of waist/thigh and maximum oxygen consumption. The
results showed that the carriers of Glu27Glu (rs1042714)
polymorphism of B2-AR showed a lower level of
lipolysis during physical exercise than the Gln27GIn
(rs1042714) variants carriers, which was measured by
the lower levels of glycerol that were formed in the
lipolysis process (39).

The other approach to coping with obesity and
overweight is the restriction of caloric intake, often
along with physical activity. Study of Ruiz et al. shows
the relationship of polymorphisms in ADRB2 and the
loss of weight when restricting the calorie intake for 12
weeks, as the bearers of Glu allele lost more weight than
those who did not have this allele. The results suggest
that the polymorphisms of ADRB2 GIn27Glu have a
modulating effect on the changes caused by the calorie
restriction diet, on body weight and body composition
and should be considered for future obesity treatments.
(40) Of course, these findings should be considered as
preliminary and should be repeated in further studies
with energy restriction and with larger sample sizes, but
can provide valuable guidance in the preparation of a
personalized dietary plan in obesity.

In conclusion, it should be remembered that although
nutrigenetics is described as a promising tool for
personalised and precise medicine, many authors
remain skeptical about its application. Most studies
ultimately do not come to the unambiguous conclusion
that a polymorphism categorically influences a trait or
process. Science is very careful as to what health claims
are being transcribed on gene variants, as many of the
interactions between genes remain unsolved. This does
not make the genetic, in particular, the nutrigenetic
tests useless, but merely indicates the need for
additional studies and tools for reading and analyzing
the vast amount of information that appears from such
studies, as well as the need for specialists to interpret
qualitatively and understandably the revealed genetic
information.
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BIIMAHUE HA BOOA KATOJIUT
BBbPXY NOABATA U PA3BUTUETO
HA EKCNEPUMEHTAJIEH GRAFFI
TYMOP NPU XAMCTEPU

Penera Tomxkosal, EiucaBera IlBeTkoBa?,
Hruar Urnaros’, Feopru [nyxyes*

! Unemumym no excnepumenmenna mopgonoaus,
namono2usi u ahmpononozust ¢ myzeti, bvaeapcrka akademus
na nayxume (bAH)

2 Bvaeapcko opysicecmeo no buopeonoaus, Hnemumym no
mexanuxa, bvaeapcka akademusn na naykume (bAH)

3 Hayunousciedosamencku yeHmop no MeOUyUHcKa
ouoghuszuxa
4 Hnemumym no uH@opmayuoHHy u KOMYHUKAYUOHHU
mexnonoeuu, bvaeapcka akademus na naykume (bAH)

PE3IOME

B cmamusma ce npeocmaeam pesyrimamume om npoyuga-
He Ha GIUAHUEMO HA eNeKMPOIUIUPAHA ANKAIHA 8004 (Ka-
moaum) 8bpxy paszeumuemo Ha mymop npu xamcmepu. Kom
HACMOSIWUSL MOMEHIN UMA MAJIKO OGHHU 3a edhexma Ha Kamo-
UM 8BPXY MYMOPHUS PACMENC U XeMamoaocuuHume napa-
Mempu npu eKcnepuMeHmantu HCUgomHu.

Len: [Jenma na nacmoawomo npoyueane e od ce u3C1e08am
ouonocuuHUmMe epekmu Ha Kamoauma gbpxy mymMopHus pac-
meoic, XeMamonocuuHume duomaprepu u mopghonrouama Ha
KpbEHUmME KAeMKU NPU XAMCMePU-mymopoHOCUMeIu.

Memoou: Graffi mymop e mpaHCnaaumupau noOKONCHO
8 2vpba HA eKCnepUMeHmAnHd 2pyna Xxamcmepu om 6uod
Golden Syrian. Ilosssama na mymopa u ne2o8us pacmegic ca
peaucmpupanu edxicednesro. Kpvenume napamempu om na-
npasenume Hampuexku ca uzmepgeanu Ha 10-mus u 25-mus
oer om MmpancnAaHmMayusama.

Pezynmamu: Xamcmepume, mpemupanu ¢ Kamoaum, pas-
BUXA MYMOPA C U36ECMHO 3AKbCHEHUe, HapacmeaHemo my
€ 3a0aB8eHo U NpelcUsaeMoCmma e ygeaudend. Ycmanosenu
€a 3HAYUMU PA3IUKY 8 CIOUHOCTNUME HA HAKOU O XeMamo-
MempudHume napamempu, KaKmo u Moppoiocuinu usmene-
HUS 8 HAKOU OM KPbEHUME KJIeMKU.

3aknwouenue: Ilonyuenume pe3yrimamu 2060psam 3a NOJe3HO-
mo Oelicmeue Ha KAMOIUMA U 6b3IMOICHOCIIMA 34 U3NO3-
8aHemo My Kamo CbNbmcmeauia HeuH8a3ugHa mepanus npu
PaKosu 3a60168aHUSL.

KurouoBu nymu: Graffi TymMop, KaTONHT, TYMOPEH
pacTex, CTereH Ha MPEeKUBIEMOCT, CMBPTHOCT,
KPBBHH IIApaMeTpH
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EFFECTS OF CATHOLYTE WATER
ON THE DEVELOPMENT OF
EXPERIMENTAL GRAFFI TUMOR
ON HAMSTERS

Reneta Toshkoval, Elissaveta Zvetkoval, Ignat
Ignatov?, Georgi Gluhchev?

! Institute of Experimental Morphology, Pathology and
Antropology with Museum at the Bulgarian Academy of
Sciences (BAS)

? Bulgarian Association of Bioreology , Institute of’
Mechanics at the Bulgarian Academy of Sciences (BAS)
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Technologies at the the Bulgarian Academy of Sciences
(BAS)

ABSTRACT

Validity.The paper describes the results of a study aimed
at the investigation of the influence of electrolyzed
alkaline water (catholyte) on the tumor development in
hamsters. At present there are no much data about the
effect of catholyte on the tumor growth and hematological
parameters of experimental animals.

Goal: The goal of the present work is to investigate
biological effects of the catholyte on the tumor growth ,
hematological biomarkers and morphology of the blood
cells from tumor-bearing hamsters.

Methods: Graffi tumor was transplanted subcutaneously
in the back of the experimental group of Golden Syrian
hamsters. Tumor appearance and growth were registered
every day. Blood parameters were measured from blood
smears on the 10th and 25th day after transplantation.

Results: Hamsters treated with catholyte developed
tumor with some delay. Also, the tumor growth was
slow and the survival rate was increased. The analysis
of blood parameters and cell morphology has shown
significant differences in the value of some hematometric
parameters and morphological changes of some blood
cells.

Conclusion: The obtained results suggest about the
beneficial influence of catholyte as well as the possible
use of it as a supporting non-invasive therapy of cancer
diseases.

Keywords: Graffi tumor, catholyte, tumor
growth, survival rate, mortality, blood
parameters.
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XPAHU N XPAHEHE

BbBEOEHUE

Bonara e ecrecTBeHa 1 HeoOXoaMMa cpea 3a MHOTO OHOJIO-
TUYHU MOJIeKYIIH. [IpoMeHnTe B HEHHUS ChCTAB U CTPYKTYpa
MOrar ja MpeAu3BHKAT CTUMYJIHMPAI] WK 3aabpikKan eGekt
BBPXY MPOIECUTE B UBHUTE OpraHu3Mu. 1101 Bb3AeHCTBHETO
Ha pa3nuuHu (akTopH BojaTa Moxe jaa mpomeHu pH (Bomo-
poxnen nokasaren), ORP (OKCHIUTEITHO peTyKIIMOHEH IMOTEH-
LMa) U CTPYKTYPHPAHETO HA BOJHHU MOJEKYJIH B KJacTepH
(1,2). KoraTo BogaTa € mojjioykeHa Ha eJIeKTPOXUMUYHO Bb3-
JIEHCTBUE WITH €JIEKTPOJIN3a, KaTOMUTHT noidydasa pH > 9.0 u
otpurareneH ORP B munusontu (mV) (3,4,5,6). ToBa Boqu 10
3aCUJICH aHTHOKCHIaHTeH e()eKT Ha OMOMOJICKYIIH.

BO,I[aTa KaTOJIUT C€ NOJIydaBa IIpH CJICKTPOJIN3a U UMa CJICA-
HUTC XapaKTCPUCTUKU:

- ankayiHa ¢ pH > 9;
- OTpULATEJICH OKUCIIHTENEH penoke notennuai (OPIT);
- HaJMyuKe Ha Bojopos — H,.

Bwiarapcku ekuIl okasa, ue BbB BOJIaTa KATOJIUT MMa HACIICH-
teH Bogopox H* (7). Toit 1 BomopoabT, KOHTO c€ OTAEINS TPH
€JIEKTPOJIN3a, yBEIHUYaBaT MPOBOJUMOCTTA Ha KIETHYHATA
MeMOpaHa Ipu TYMOPHHUTE KJeTKH. [Ipu TyMOpHHTE KIIETKH
EJIEKTPUYHUSAT MMOTEHI[MAN Ha BOIOPOAHUTE HoHu H+ Hama-
nsBa 1o -70 mV, a mpu 3npasute e -140 mV (8).

Moxe na ce o4akBa, Y€ KaTOJUTHT IlIe MMa MOJOKHUTETHO
BB3/ICHCTBUC BHPXY OKHCIUTEIHUTE CTPEC-CBBP3aHH 3a00J151-
Banwus (9,10,11,12,13). KnuHuyHuTE M3NUTaHUS, TPOBEXKIAHU
OT pa3juYHH yYCHH, Cca TMOKa3aH Bh3JCHCTBUEC MPU AUA0CT
OT THUM 2, CKBbCSIBAHE Ha TEIIOMEPUTE Ha PAKOBUTE KIETKHU U
3aJbpKaHe Ha pacTeka UM, TIOTHCKaHEe Ha HEKeNaTeIHUTE
e(eKTH OT MPHJIAraHeTO HAa AHTHUPAKOBU JIEKAPCTBA, Kak-
TO ¥ OJIATONPUSTHO BJIMSIHHE BBPXY KPHBOHOCHATA CHCTEMA
(14,15,16,17). 3aenHo ¢ ToBa € MOKAa3aHO, Y€ KATOIUTHT HE €
TOKCUYEH 32 KJIETKUTE U ThKAHUTE U HSIMa MyTareHHH, KaHIle-
POrCHHH, eMOPUOTOKCHYHH WJIM UMYHOTOKCUYHU e(DEKTH.

3a oneHka Ha e(heKTa Ha HAKOM JICKApCTBA M TEPAIHH BBPXY
TyMOpHaTa 3JI0KaYeCTBEHOCT C€ M3MEpBaT Pa3JINYHU Mapa-
METpH, CBBP3aHH C PA3BUTHETO HA TyMOPa, MPEKUBIEMOCT-
T4, CMBPTHOCTTA, IPOMEHHUTE B KPBBHUTE KIETKH U JIP.

[Ipe3 mnocinepaHOTO JeceTuseTHe OCHOBHHU XEMaTOMETpPHY-
HU MHIeKcH (OMoMapKepH) ca OIIGHEHU KaTo JUATrHOCTUIHO
CPEACTBO M MPOTHOCTHYHHU MapaMeTpH IPHU MAIUESHTH ChC
3J710KauecTBeH TyMmop u jgeBkemus (18,19, 20, 21,22,23).

HeornaBHamHu JaHHM OT OHKOJIOTMYHATA JIMTEpaTypa Io-
Ka3zaxa, ye oTHoweHneTo NLR Ha HeyTpoduin kbM 1umdo-
LUTH € Hali-o0po 3a Mpe/ICKa3BaHe Ha MPOIBbJIKUTEIHOCTTA
Ha MPEXUBSIEMOCTTa Ha pakoBOOOJIHU manueHTn (23,24,25).
Taka Hanpumep, no-Hucku croiinoctn Ha NLR ( <2.0) ca no-
Opa nporHo3a 3a MalKeHTH C paK Ha I'bp/ara; BUCOKH CTOH-
HocTi Ha NLR (=5) e npuero 3a MHAMKATOP Ha JIoIIa IIPOTHO-
3a3a pak Ha I'bpJaTa, pak Ha CTOMAIIHO-UYPEBHUS TPAKT U JIP.
3aenHo ¢ ToBa obmusaT Opoii neBkountn (WBC), Oposit Ha
HeyTpOMIN U JIMM(POLUTH CAMOCTOSITEIHO MOTaT CHIIO J1a
ObJaT CTATUCTHUYECKH 3HAYUMH MPEIUKTOPHU 32 S-TOJUIIHA
CMBPTHOCT Ha PAKOBOOOIHM NaiueHTH (23).

FOOD AND NUTRITION

INTRODUCTION

Water is a natural and necessary medium for many
biological molecules. Alterations in its composition and
structure can provoke stimulating or inhibitory effect on
the processes in the living things. Influenced by different
factors water can change its acidity pH, ORP (Oxidation
Reduction Potential), and cluster structuring of water
molecules [1,2]. When electrochemical activation or
electrolysis is applied the obtained catholyte receives pH
> 9.0 and negative ORP in milivolts (mV) [3,4,5,6]. This
leads to increased antioxidant effect in biomolecules.

The water Catholyte is obtained via electrolysis and has
the following characteristics:

- alkalyne with pH > 9,
- negative oxidation redox potential (ORP),
- presence of Hydrogen—H,.

Bulgarian team has shown that the water catholyte
contains nascent hydrogen H* [7]. The nascent hydrogen
and hydrogen from electrolysis are increasing the
conductivity of cell membrane of tumor cells. The
electrical potential of hydrogen ions H* diminishes up
to -70 mV at tumor cells, while at healthy ones it is -140
mV [8].

Due to this reason it could be expected that the catholyte
would have positive effect for oxidative stress-related
diseases [9,10,11,12,13]. Clinical examinations carried
out by different scientists have demonstrated such effect
in case of diabetes type 2, telomere shortening in cancer
cells and inhibition of their growth, suppression of side
effects caused by the use of anticancer medications,
as well as favorable influence on the blood system
[14,15,16,17]. Along with this it was proved that the
catholyte was not toxic for cells and tissues, and did
not have mutagenic, cancerogenic, embryotoxic or
immunotoxic effects.

For the evaluation of the effect of some medicine and
therapies on tumor malignancies different parameters
related to tumor development, survival rate, mortality,
blood cells changes and others are measured.

In the last decade, the main hematometric indices
(biomarkers) have been evaluated as diagnostic means
and prognostic parameters in patients with malignancies
— cancer and leukemia [18,19,20,21,22].

Data from the scientific oncological literature in the last
decade have shown that the NLR (neutrophil to lympho-
cyte ratio) is superior for predicting the survival length
of cancer patients [23,24,25]. E.g., lower NLR value (<
2.0) is associated with good prognosis for breast cancer
patients; high value of NLR (=5) was considered as a poor
prognosis for breast cancer, gastric cancer, etc. Simulta-
neously, the total leucocytes count, neutrophil and lym-
phocyte counts alone could also be statistically signifi-
cant predictors of 5-year cancer patients’ mortality [23].
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LlenTa Ha HACTOALIOTO IPOYUYBAHE € Ja Ce U3cIeaBaT O1oII0-
THYHUTE ePEKTH Ha KaTOJIMTA BbPXY IIapaMETPUTE HA TYMOP-
HUS PacTeX, XeMaTOJIOTHYHUTE OMOMapKepH, BKIIOUNTEIHO
WBC, 6poii rpanyiounTy 1 JUMQPOLIUTH, TPOLEHT JuMpO-
uutH, GLR (oTHOIIEHHE HA IPaHYJIOUUTH KBbM JIUM(POLUTH),
KaKTO ¥ MOP(OJIOTHATA HA KPBBHUTE KJIETKH OT XaMCTEPH C
excriepuMeHTaneH Graffi MUeIIOUAEH TyMOp.

ABTopuTe, chBMeCTHO ¢ Xpuctoc J[pocuHakuc, ca paboTu-
JIY 110 HAay4eH MPOEKT 32 Bb3/ICHCTBUETO HA EIEKTPOMAarHuT-
Hu nonera BupXy Graffi mymop Ha xamctepu. [IpoexTsT pas-
KpUBa HOBH BB3MOKHOCTH B €JIEKTPOMArHUTHUS JAHAIIA30H
3a IOBJIMSIBAHE PA3BUTHUETO HA TYMOpH (26).

MATEPUAN U METOOQM
ExcnepumeHtaneH Graffi TymopeH mogen

Excniepumentanuusat Graffi conuaeH TyMmMop ce HMOAIbpKa
eXKeMeceyHo in vivo B XaMmcTepu OT KojekTuB Ha WEM-
[TAM-BAH (24) upe3 nogko)KHa TPaHCIUIAHTALMS HA KUBH
tymopuu kietku (1-2.10°) B obnactra Ha repda. Mexnay
7-mMus v 15-THs I€H B MSICTOTO HA MHIKEKTHPAHE CE MOsIBSIBAT
TYMOpPH, KOUTO IIPOrPECHBHO HapacTBaT U XaMCTEPUTE YMHU-
pat okojo 30-35 nHu ciex TtoBa. Ilpu To3u TyMopeH Mozen
ce Habmogasa 100% npuxBamiaHe/nosBsiBaHe HA TyMopa H
100% cmbpTHOCT. He ce HaOmrogaBa CIOHTaHHA perpecwus,
T.€. CHOHTaHHO HaMaJIsBaHe JI0 U34e3BaHe Ha TyMOpa.

B omutHTe ca M3MON3BaHU XaMCTEpH OT BHJIA ,,3NIaTeH CH-
puiicku‘, Ha Bb3pacTt 2-4 Mecela, OT iBaTa 110J1a, C TErJI0 OKO-
J0 100 r, orrnexxaanu BB BuBapuyma Ha MUEMITAM-BAH B
WHIWBHTYaTHY IIACTMACOBH Ka(e3u Ipu CBOOOICH MOCTHIT
Ha xpaHa u Boza (dur. 1). XamcTtepure ca noctaBeHu ot Pas-
BpaHA 6a3za Ha BAH, rp. KoctuaOpom.

[lo Bpeme Ha eKCIIEPUMEHTa € W3IMOJI3BaHa BOAA KAaTOJHT,
MIPUTOTBSHA €KEIHEBHO C YCTPOUCTBO ,,AKTUBATOP-2”, pa3-
paboreno B MHcTHTyTa 110 MHPOPMAIMOHHM ¥ KOMYHUKA-
unoHHu TexHonoruu npu bAH. Tlo Ta3u naunn pH Ha Bonata
€ moaabpKaHo B Ananasona ot 9.0 1o 9.5 u ORP < 0.

Que. 1. IHdsudyanHu Knemku 3a xamcmepu

FOOD AND NUTRITION

The aim of this study is to examine the biological effects of
catholyte on the tumor growth parameters, hematological
biomarkers including WBC count, granulocyte and
lymphocyte count, lymphocyte percent, count of
granulocytes and lymphocytes, GLR (granulocyte to
lymphocyte ratio), as well as blood cell morphology in
hamsters with experimental Graffi myeloid tumor.

The authors have carried out a research project on the
effect of electromagnetic fields with Christos Drosinakis
on a Graffi tumor of hamsters. The project opens new
opportunities in the electromagnetic range for the tumor
development influence [26].

MATERIAL AND METHODS
Experimental Graffi tumor model

The experimental Graffi solid tumor is maintained on a
monthly basis in vivo in hamsters from the research team
at [EMPAM-BAS [24] via subcutaneous transplantation
of live tumor cells (1-2.10°) in the area of the back.
Between days 7 and 15 tumors appear at the spot of
injection, which grow progressively, and the hamsters die
aproximately 30-35 days after that. For this tumor model
100% appearance (transplantability) of tumor and 100%
mortality rate is observed. Spontaneous regression, i.e.
spontaneous shrinking and disappearance of the tumor is
not observed.

Breed “Golden Syrian” hamsters, aged 2-4 months, male
and female, of weight around 100 g, grown in individual
plastic cages with free access to food and water, bred in
the vivarium of IEMPAM at BAS were used in the trials
(Fig. 1). They were submitted by the breeding farm at
BAS in Kostinbrod.

During the experiment catholyte water was used,
prepared every day with the Actvator-2 device, developed
at the Institute of Information and Communication
Technologies at BAS. In this way pH of the water was
kept between 9.0 and 9.5 and ORP < 0.

Fig. 1. Individual hamster cages
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XamcTepuTe ca pas3/ielieHd B 1B OCHOBHH I'PYIH: eKcnepu-
MeHmanna u 30pasu, BCKa OT KOUTO, OT CBOS CTPaHa, € pas-
JieJieHa Ha JIBe MO Py N, CIIOPE BUJIa Ha BOJATa, KOSITO MUSIT
— KaroauT uny yemmsiHa. Ha 10-Tus qeH BCHUKHM XaMmcTepu
OT eKCIIEPUMEHTAIHATA I'Pya ca HHKEKTUPAHH MOJKOKHO C
5x10* Graffi TymopHu kietku. [To TakbB HauMH ca Gpopmupa-
HU CJIeIHNTE 4 TpyTIn:

I'p.l.  Xamcrepu, mpuemamu katonut 10 mHE mpeau
TPaHCIJIAHTUPAHETO HAa TYMOPHH KJIETKH U MPOABIKaBa-
M J]a TUAT KaTOJTUT JI0 Kpasi Ha eKCIIepUMEHTA.

I'p.2.  Xamcrepu, HHXKEKTUPAHU C TYMOPHU KJIETKU U MPU-
emaly OOMKHOBEHa (JeIIMsIHA) BOAA IIPE3 ISI0OTO BPEMe
(KOHTpOJIHA I'pyTIa).

I'p.3. 3nmpaBm xamcTepw, NOpHEMAIld CaMO KaTONHT, W3-
MOJI3BAHM KaTO KOHTPOJHA Ipyna IpH H3CJIeABaHE Ha
cepyM, epudepHa KpbBHa KapTHHA, KPBBHH IIOKA3aTeIN.

I'p4.  3npaBu xamcTepu, MpHEMaly caMo YeIIMIHA BOAa,
U3I0JI3BaHM KaTo 3/paBa KOHTPOJIHA Ipyla MpH U3CIel-
BaHe Ha cepyM, nepudepHa KpbBHA KapTUHA, KPBBHU T10-
Ka3aTelu.

[TepBuTe NBE Tpymu TpsiOBa Jla yCTAHOBST MMa JIM BIUSHUCE
KaTOJMTBHT 3a M0sIBaTa M Pa3BUTUETO HA TPAHCILIAHTHPAHUS
TYMOD B CpaBHEHHE C M3II0JI3BAHETO HA YEIIMSIHA BOAA, KAKTO
U 3a OIICHKA Ha XeMaTOJIOTMYHHUTE MapaMeTpu U Mop(oioru-
ATa Ha KJIETKUTE OT NepuepHaTa KpbB.

[MocneanuTe ABE Tpynu ca U3IMOJI3BAHU KATO KOHTPOIHU MPU
XEMaTOJIOTHIHUTE u3cieaBanus (27, 28).

U3cnegBaHu nokasaTtenu

buomempuunu napamempu na mymopen pacmesic

E>xeHEBHO OT HAUAJIOTO HA EKCIIEPUMEHTA Ca PETUCTPUPAHU
CTOMHOCTHUTE Ha CICAHUTE OMOMETPUYHU MapaMeTpH:

- IosiBa Ha TyMoOpa/TpaHcIulaHTHpyemocT (% Ha XamcTepH-
T€ C MM0sIBa Ha TYMOD CIIPSIMO OOLIHs Opoli Ha MHIKEKTHa-
HUTE XaMCTepH);

- pa3Mep Ha TyMopa B MM, OIpEJeNIeH KaTo CPEeJeH Juame-
THP MEXIY Hal-IBJITHS IHAMEThP U TEePIeHANKYISIPHUS
My, ©3MEPEHH ChC NIyoIIep;

- NIPOABIDKUTEIHOCT Ha MPEKHUBSBAHE B IHU;

- CpeHa MPeXHUBSIEMOCT B IHU;

- cmbpTHOCT/MeTanuTeT (% Ha yMpenuTe )XUBOTHH B IPy-
naTa).

Xe,wamOﬂozuqHu/xeMamOMempuqHu nokaszamenau

IToxasarenure, mokasanu B Tabiuna 1, ca oryerenn Ha 10-Tu
1 25-THU JIeH cliel] TpaHCIIIaHTHPaHe Ha TyMopa ¢ anapat BC-
2800 Vet (Mindray, China). KppBHHTE HATpPHBKH ca OLIBETE-
HU 10 Romanovsky-Gimza.

Buomempuunu unoexcu

OTyeTeHH U aHaJindapaHu ca CJICAHUTC 6I/IOMeTpI/I‘{HI/I WH-
JCKCH:

- WBC/LR (otHorenue Ha 6e1u KPbBHU KJIETKH KBM JIMM-
¢dountn);
- NLR (oTHOmeHHME HA HEYTPOPHUIN KBM JIUM(OIIUTH).
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Hamsters were divided into two major groups:
experimental and healthy. Each group for its part was
divided into two subgroups depending on the type of
drinking water — catholyte or tap water. On the 10th day
all hamsters from the experimental group were injected
with 5x10* Graffi tumor cells. In such a way the following
four groups were set up.

Gr.l.  Hamsters drinking catholyte 10 days before the
transplantation of tumor cells and continuing drinking
it until the end of the experiment.

Gr.2.  Hamsters injected with tumor cells and receiving
tap water all the time (control group).

Gr.3. Healthy hamsters drinking catholyte water
during the experiment, used as a control group for the
investigation of serum, peripheral blood images and
blood parameters.

Gr4. Healthy hamsters drinking tap water all
the time used as a healthy control group for the
investigation of serum, peripheral blood images and
blood parameters.

The first two groups have to reveal the influence of
the catholyte water on the appearance and growth of
transplanted tumor compared to the tap water, as well
as for the evaluation of hematological parameters and
peripheral blood cell morphology.

The lasttwo groups were used as controls for hematological
research [27, 28].

Measured parameters

Biometric parameters of tumor growth

The values of the following biometric parameters have
been measured every day from the beginning of the
experiment:

- tumor appearance/transplantability (% of hamsters
with tumor to the total number of injected ones);

- tumor size as the average diameter between the
longest one and its perpendicular diameter measured
in mm with a caliper;

- survival time in days;
- average survival time in days;
- lethality (% of dead animals in the group).

Hematological/hematometric parameters

The parameters shown in Table 1 are registered on the
10th and 25th day after the tumor transplantation using
the device BC-2800 Vet (Mindray, China). Romanovsky-
Giemza staining technique has been applied for the
preparation of blood smears.

Biometric indices

Following biometric indices are measured and analyzed:
- WBC/LR (White blood cells to Lymphocytes ratio);
- NLR (Neutrofils to Lymphocytes ratio).
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CTATUCTUYECKU AHAIIN3

3a M3uuCIIsIBaHEe HA 3HAYUMOCTTA Ha PA3IHMKUTE MEKY Cpe/l-
HUTE CTOWHOCTH Ha cHeur(UYHU MapaMeTpy € U3MOJI3BaH
t — Kpumepuii IpU HUBA HA cbhrylacue choTBEeTHO 0. = 0.10 1 a
=0.05.

ETUYHU ACTNEKTH

Bcuuku ekcriepuMeHTH ca U3BbPIUIEHU B ChOTBETCTBUE ¢ EB-
poreiickaTa KOHBEHITUS 3a 3alIUTa Ha TPHOHAYHUTE KUBOT-
HH, U3II0JI3BAHU 34 CKCHCpI/IMeHTaHHH u Z[pyI‘I/I Hay‘IHI/I mejiun
(OJ L 222) u ogo6penun ot HanmonanHaTta BeTepruHapHOME-
JMUIMHCKA CITYK0a.

PE3YIITATU
* [MapameTpu Ha TYMOpEH pacTex

OT4eTeHUTE MapaMeTPU Ha TYMOPEH PACTEeX MPU XaMCTEPH,
npuemanu katoiuT (I'p.1) n obuxHoBeHa Boma (I'p.2) ca mo-
ka3aHu Ha Our.2.

Que. 2. buovmempuyHU Napamempu Ha MyMOPEeH pacmex
npu xamcmepu om Ip. 1 u lp. 2: A-mpaHcnnaHmupye-
mocm (%); B-TymopeH paamep (Mm);, C-Jlemanumem (%),
D- CpedHo speme Ha npexusssaHe (MST); E - [Npexusse-
mocm (Survival rate)

FOOD AND NUTRITION

STATISTICAL ANALYSIS

For the evaluation of the significance of the differences
between the average values of specific parameters ¢-fest
was used at levels of significance a = 0.10 and a = 0.05,
respectively.

ETHICAL ASPECTS

All the experiments were carried out in conformity
with the ethical aspects of the European convention for
protection of vertebrate animals, used for experimental
and other scientific purposes (OJ L 222), and approved
by the National Veterinary Medical Office in Bulgaria.

RESULTS
Tumor growth parameters

The measured tumor growth parameters for hamsters
drinking catholyte (Gr.1) and tap water (Gr.2) are shown
in Fig.2.

Fig. 2. Biometric parameters of tumor growth for the
hamsters from Gr.1 and Gr.2: A-transplantability in %;
B- tumor size in mm; C- lethality in %; D- mean survival
time (MST) in days; E - Survival rate.
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Tpancrnantupyemoctta Ha Graffi TymMopa € npocieaeHa 10
20-Tu neH cien TymMopHata TpaHcmnanTtanus (dur.2, A). [Ipu
KOHTPOJIHATA TpyMa Ha 7-MH JIeH CJIe/l TPaHCIIIaHTaIUATa Ha
Graffi TyMOPHH KJICTKHU CE MAJMUPAIIIC MOIKOKHO YIIIBTHE-
HHUE ¢ pa3Mep okoto 2-3 MM mipu 40% oT xamcrepurte. (Pur.2,
A, I'p.2). 80% u 100% Tymopu ca YyCTaHOBEHHU CHOTBET-
HO Ha 10-t; u 12-tu nen. Ilpu xamcrtepute ot I'p.1, mpue-
MaJll KaTOJIUT, ca OT4eTeHH TyMmopu mpu 16.6%, 33.33%,
83.3% u 100 %, cvorBeTHO Ha 10-TH, 12-TH, 15-TH B 20-TH
nen (dur.2, A, I'p.1). CroTBeTHaTa rpadukara € OTMECTEHA
HAJ0JIy U HaJIACHO MO OTHOIIIGHHE Ha KOHTPOJIaTa.

Kakro ce Bmxkaa ot rpadukara Ha ®ur.2,A, mosBata Ha Ty-
MopHTe € 3a0aBeHa PH XaMCTepUTE, MUEIIN KaToauT. J{oka-
TO BCUUKH XamcTepu oT I'p.2 pa3Buxa Tymopu Ha 12-Tus JieH,
ToBa ce ciayun 3a 1/3 ot xamcrepute ot ['p.l. Tymopu nipu
100% oT xaMcTepuTe, NUEIN KaTOJINUT, Ca PETUCTPUPAHH Ha
20-Ttus e (27).

Te3u HaOIOEHUS TTO3BOJISIBAT JIa CE HANIPABH CICAHUST W3-
BOJI:

H3Bon 1. [Tpu xamcTepuTe, npreMany KaToJInT, ce HaOJoaa-
Ba NMOHMIKEH NPOLIEHT Ha TMOsBa Ha TyMOD, B CPaBHEHHUE C
KOHTpOJIHATa rpymna a0 20-Tu AeH cliel TPaHCIUIaHTalUsI-
Ta Ha TYMOPHHU KJIETKH.

Pa3mepbT Ha TyMOpHUTE NPH ONMHUTHATA U KOHTPOJHA TpyIa
€ TIpocJIeAsiBaH PEryIsipHO B IpoabkeHne Ha 25 nuu. [Ipu
KOHTposIHaTa rpymna xamcrepu (I'p.2) pasmepsT Ha TymMopa
HapacTBa porpecuBHO (Pur.2,B). OTyeTeHUTE CTOMHOCTH
ca: 2.2+2.73 mm Ha 7-Mm neH, 5.2+3.27 mm Ha 10-TH IeH,
11.2+3.7 mMm Ha 15-TH nen, 23.6£2.96 MM Ha 20-TH IeH U
33.6+5.3MM Ha 25-Tu neH oT u3cnensaHero. [Ipu xamcre-
pute ot I'p.1 (®ur.2,B) ce Bmkaa nu3ocraBaHe B CKOPOCTTA
Ha HapacTBaHE HA TYMOPUTE B CpPaBHEHHE C KOHTpoOJaTa
(I'p.2). OtyeTenute pasmepu ca 2.16+£3.048 mm, 4.66+2.58
MM, 12.83+5.1 mm n 20.8+4.38 mm croTBeTHO Ha 10-TH, 15-
TH, 20-T1 1 25-Tu ned. Ha 7-mu u 10-Tu nen He ce ycraHo-
BU ITOJJKO’KHO YTIBTHEHNE MPHU HUTO €IUH OT XaMCTEPHUTE,
nmpueManu KaToiuT. I'padukara ¢ pasmepa Ha TyMOPHUTE B
I'p.1 e oTMecTeHa HAaOMTY W HAJSICHO OT T3 Ha KOHTpOJIaTa
(®wur.2,B), T.e. Ta3u rpyna mokas3Ba 3abaBsHE HA TYMOPHUS
pacTexx B CpaBHEHHE C KOHTPOJATa Mo BpeMe Ha U3CJIe/Ba-
Heto. Te3n HaOMIOAEHMS TTO3BOJISIBAT J1a CE HAIpaBH CIIE]-
HUS U3BOJI.

N3Bon 2. [Ipu xamcTepuTe, MpueMaiy KaTONNT, ce HaOIroaa-
BaT 3HAYUTEIHO MMO-MAJIKH 10 pa3Mep TYMOpH, B CpaBHE-
HHUE C KOHTPOJIaTa, IIpe3 LieNusl IEpHo/] Ha HaOIIoIeHUE.

JlanHUTE 3a TapaMeThpa JICTAUTET ca IPEACTaBCHH Ha
®ur.2,C u nokaspart, 4e ciex 35-Tusi AeH CMBPTHOCTTA MPU
xamcTepute oT ['p.l e mo-HucKa CIpsMO Ta3d Ha KOHTPOI-
HaTa TpyTia U Ta3W TEHACHIHS POIBKaBa 10 53-TH JIeH OT
ornuta. 100% cMBPTHOCT IpHU KOHTPOJHATA IPyIa € OTYeTe-
Ha Ha 41-Bu 1eH, a mpu onutHaTa (I'p.1) — Ha 53-TH AEH OT H3-
cnenBaneTo. CpeHaTa MPEKUBAESMOCT Ha XaMcTepuTe oT [p.
1 € 43.4+6.89 nuu, a3aI'p. 2 - 37.5+4.51 nuu. Pezynrarure ca
npeactaBenu Ha Gur.2,D.

FOOD AND NUTRITION

The Graffi’s tumor transplantability was followed up to
the 20th day from the tumor transplantation (Fig.2, A).
A subcutaneous packing of size of about 2-3 mm was
palpating at 40% of the hamsters from the control group
(Fig.2, A, Gr.2). 80% and 100% tumors were detected
on the 10th and 12th day, respectively. 16.6%, 33.33%,
83.3 and 100 % of tumors were detected at the hamsters
drinking catholyte on 10th, 12th, 15th and 20th day, re-
spectively (Fig.2,A,Gr.1). The corresponding graph is
displaced downward and to the right from the control’s
one.

As can be seen from the graph in (Figure 2A) the tumor
appearance was delayed at the hamsters taking catholyte.
While all hamsters from Gr.2 developed tumor on the
12th day this happened only for 1/3 of hamsters from
Gr.l. 100% of hamsters receiving catholite developed
tumors on the 20th day [27].

These observations allow drawing the following
conclusion.

Conclusion 1. A diminished percent of tumor appearance
was observed for the hamsters drinking catholyte up
to the 20th day from the tumor cells transplantation in
comparison to the control group ones.

The tumor size from the experimental and control group
was regularly traced out during 25 days. The tumor grows
progressively at the hamsters from the control group
(Fig.2, B). The measured values are as follows: 2.2+2.73
mm on the 7th day, 5.243.27 mm on the 10th day, 11.2+3.7
mm on the 15th day, 23.6+2.96 mm on the 20th day, and
33.6+5.3 mm on the 25th day of the investigation. The
speed of tumor growth at hamsters from Gr.l is slow
compared to the control group (Gr.2), as seen in Fig.2,B.
The measured values are 2.16+£3.048 mm, 4.66+2.58
mm, 12.83+5.1 mm and 20.8+4.38 mm on the 10th, 15th,
20th and 25th, respectively. On the 7th and 10th day no
subcutaneous packing was observed at no one of hamsters
drinking catholyte. The graph for the size of tumors in
Gr.1 is dismissed downward and to the right relative to
the control graph (Fig.2,B), i.e. this group showed an
inhibition in tumor growth rate as compared to the control
throughout the study.

These observations allow drawing the following
conclusion.

Conclusion 2. Tumors of significantly smaller size
are observed at the hamsters drinking catholyte
in comparison to the control ones during the whole
period of investigation.

The letality parameter data are presented in Fig.2,C. They
show that the letality for the hamsters from Gr.1 is smaller
relative to the letality of the control group after the 35th
day and this tendency continues until the 53rd day of the
trial. 100% mortality is registered for the control group
on the 41st day, while for the experimental group — on the
53rd day of the study. The average survival rate for Gr.1
is 43.446.9 days, while it is 37.5+4.5 days for Gr.2. The
results are shown in Fig.2,D.
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[To-Brcoka mpexuBsieMOCT ce HaOioJaBa IpU XaMCTEpH-
te ot I'p. 1 cnpsimo koHTponnara rpyna (I'p.2). Jlanaute ca
npezactaBenu Ha @ur.2, E.

OTYeTeHNTE CTOMHOCTH TO3BOJISABAT /1A C€ HATIPABH CICTHUSAT
H3BOJL.

N3Boa 3. IlpuemaneTo Ha KaTOJMUT TOHMKaBa MPOLEHTA Ha
CMBPTHOCT ciie[] 35-Tu JIeH OT W3CJIEABAHETO, MOBUINA-
Ba CpeJHaTa MPEeXUBIEMOCT C OKOJIO O JTHH, a MPEKUBSI-
€MOCTTa € yIbJDKEHa MPHU OTIACITHU XaMCTepu 10 53 THU
CIpPSIMO KOHTPOJIHATA TpyIIa.

B mozaxperna Ha ropensyioKEHNUTE pe3yNITaTH ca IpeacTaBe-
Hu otorpadun Ha xamctepu ot I'p.l u I'p.2 choTBeTHO Ha
10-tu (Fig.3) u 25-tu (Fig.4) meH cien TpaHCIUIaTHpaHEe Ha
TYMOpHTE.

Que. 3. CHUMKU Ha xamcmepu om onum{ama u KOHmMpori-

Hama epyna om 10-mu deH cried mpaHcnnaHmayus Ha
mywmopa (Ip.1 - 2copeH ped u [p.2 - doneH ped).

®ue. 4. CHumku Ha xamcmepu om [p.1 (eopeH ped) u Ip.2
(OoneH ped) om 25-mu OeH cried mpaHcnaaHmayus Ha
mymopa

FOOD AND NUTRITION

Higher survival rate is observed in Gr.1 relative to the
control Gr.2 (Fig.2,E).

These data allow making the following inference.

Conclusion 3. The catholyte decreases the lethality
percent after the 35th day of the investigation,
increases the average survival rate about 6 days, and
the survival rate is increased up to 53 days for some
hamsters relative to the control group.

The above results are supported by the images of the
hamsters from Gr.1 and Gr.2 on the 10th day (Fig.3) and
25th day (Fig.4) after the tumor transplantation.

Fig.3. Images of hamsters from the experimental
and control groups on the 10th day after the tumor
transplantation (Gr.1 upper line and Gr.2 bottom line).

o i

Fig.4. Images of hamsters from Gr.1 (upper line) and
Gr.2 (bottom line) on the 25th day after the tumor
transplantation
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Ot @ur. 3 u Our. 4 e BUJHO, Y€ XaMCTEepUTe, IpUEMau Ka-
TOJIUT, ca C MO-MAaJKH 10 pa3Mep TYMOPU OT KOHTPOJHATa
rpyna.

Ha ®ur. 5. ca mokazanu ¢otorpaduu Ha XamcTep OT rpyma 1
(71ABa CHUMKA) M XaMCTep OT Ipyna 2 (JsicHa CHUMKA).

Que. 5. Pomoepagpusa Ha xamcmep om epyna 1 (nsea cHUM-
Ka) u xamcmep om epyna 2 (dsicHa cHUMKa)

[Tpu manmmpane Ha KO)kaTa Ha repba Ha XxamcTep ot rpymna |
Ha JIeceTHsI ICH He Ce OIUIIBA YILIBTHEHHUE, HO Clie]] OTIIpera-
pHupaHe Ha Kokara Ha I'bp0a B MICTOTO Ha MHIKEKTHpaHE Ha
TyMOpa ce HabJII0/1aBa XUIePEMUYHa 30Ha C HAYaJTHO TyMOp-
HO oOpa3yBaHue (Bb3eI4€) ChbC CHBOOECIC3HUKAB LIBSIT U pa3-
Mep okosio Imm (Dur. 5, nsBa cHumka). CTpenkara ykaspa
MSICTOTO, KBJICTO 3aII0YBa Pa3BUTUETO HA Tymopa. [Ipu man-
MUpaHe Ha KoXKaTa Ha T'bpOa Ha XaMCTep OT rpyma 2 obade
ce onuIBa TyMop ¢ pazmep 8-10 MM, u ciies oTIipenapupaHe
Ha KOo)KaTa Ha I'bpba ce HabIroaBa XUIEPEMHUs U TYMOP ChC-
TaBEH OT MHOXKECTBO Bb3EIUETa B MSCTOTO Ha MHKEKTHPAHE
(Qur. 5, nacua cammka). CTpenkaTa yka3Ba HaJU4IHETO Ha
Beue pa3BuT Tymop. ToBa BOJH J0 CIIEAHUS U3BOJI:

H3Bon 4. Ha 10-tu nen mpu xamcrep oT rpyna | ce HaOuro-
JlaBa Hauajo Ha TYMOP C €AMHHYHO Bb3eNIue, JOKATO MpU
KOHTpOJIHATa rpyna (rpymna 2) TyMOpbT Bede Ce € pa3BuiI
u e ¢ guameTsp 10 MM, T.6 TpUeMaHeTo Ha KaTOJIUT € 3a-
0aBHJIO Pa3BUTHETO HA TYMOpPA, KOETO € B CHbOTBETCTBHUE
¢ UzBox 2.

Que. 6. Pomoepacpuu Ha xamcmepu om epyna 1 - 158
naHen u xamcmep om egpyna 2 - 0eceH naHen Ha 25-mu
OeH ripedu u cred omnpenapupaHe Ha Koxama Ha 2bpba 8
obracmma Ha mymopa.

FOOD AND NUTRITION

It is visible in Fig.3 and Fig.4 that hamsters drinking
catholyte have smaller tumors than that from the control
group.

The Fig.5 shows photographs of a hamster from Gr.1 (left
image) and a hamster from Gr.2 (right image).

Fig.5. Photographs of a hamster from Gr.1 (left image)
and a hamster from Gr.2 (right image).

When palpating the skin on the back of a hamster from
Gr.1 no firmness is detected on the 10th day, but after
the skin on the back in the spot of injection is excised
a hyperemic area with initial tumor formation (knot)
of a grayish color and size about Imm is noticed (Fig.
S, left image). The arrow points at the place where the
tumor’s development begins. However, when palpating
the skin on the back of a hamster from Gr.2, a tumor of
size about 8-10mm is detected, and after the back’s skin
excise a hyperemia and a tumor consisting of many knots
is noticed in the spot of injection (Fig.5, right image). The
arrow points at the already developed tumor. This makes
possible the following inference.

Conclusion 4. Beginning of a tumor development consist-
ing of a single knot is noticed at a hamster from Gr.1
on the 10th day, while at a control hamster (Gr.2) the
tumor is already developed and has a size of 10mm,
i.e. the use of catholyte has hampered tumor develop-
ment, which is in correspondence with Conclusion 2.

Fig. 6. Images of hamsters from Gr.1 — left panel and
Gr.2 — right panel taken before and after excise of the
skin on the back in the area of the tumor on the 25th day.
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[Ipu orsen Ha repOa Ha XaMcTepUTe OT rpymna 1 (JIsIB maHen)
u rpyna 2 (jeceH maHen) Ha 25-TH JIeH CJIeA TPAHCIIIIaHTaIHs
Ha TYMODHH KJIETKH c€ HaOJIo/aBaT IMOAKOXKHH, OBAJIHH IO
¢dopma Tymopu ¢ pazmep okoio 25-28 mm. [logoOHa e xapTu-
HaTa cJe]] OTIperaprupane Ha Koxkara Ha I'bp0Oa — HaOITio1aBa
ce TyMopHa (opMaIns ¢ THITMYHA 32 TO3H BHU]I TYMOD HepaBHA
MTOBBPXHOCT, CHBOOCITIC3HIKAB LIBAT, C XEMOPATMIHU 30HU TIPU
nBata xamcTepa. OTTYK MOXKe Jla ce HallPaBHU CIICAHUSAT H3BOJ:

H3Boa 5. HezaBucumo oT HaOMI0OAaBAHOTO pa3ivyuKe B pas3-
Mepa Ha TyMopa B paHHHUS BPEeMEBU HHTEPBAJI Ha U3CTIe]I-
BaHe (Pur.5), Ha 25-TH A€H ciel TPaHCIUIAHTHpPAHE Ha
TYMOPHHTE KJIETKH IIPH XaMCTEPUTE OT IBETEC I'PYIH HE
ce HaOro1aBaT 3HAYMMU Pa3IMyuUs B pa3Mepa Ha TyMopa
(Dur.6).

e XemaToONOru4yHu nokasaresnu

JlaHHUTE 32 XEMATOJOTMYHHUTE MOKA3aTCIIN Ca MPEACTABCHU
B TabOinuual.

Ta6bnuya 1. KpbeHu nokasamenu 10-musi u 25-musi 0eH om
uacredsaHemo

FOOD AND NUTRITION

When observing the hamster’s back from Gr.1 (left panel)
and Gr.2 (right panel) on the 25th day after transplantation
of tumor cells, subcutaneous, oval tumors of size about
25-28mm are detected. Similar is the situation after excise
of the skin on the back — a tumor formation of uneven
surface, grayish color, with hemorrhagic areas typical
for this kind of tumor, is observed. Thus, the following
conclusion could be drawn.

Conclusion 5. Regardless of the observed difference in
the tumor size at the early stage of the investigation
(Fig.5), on the 25th day after the transplantation of
tumor cells no significant differences in the tumor
size are observed (Fig.0).

e Hematological parameters
Data for hematological parameters are shown in Table 1.

Table 1. Blood parameters on 10th and 25th day of
study

Tabn.1. Blood parameters on the 10 ™ 25™ day of study

Parameters Units Tumaor Tumeor Healthy Healthy
(Catholyte) |(Tap water) |(Catholyte) |(Tap water)

WBC (Leukocytes) |x10%L 3.8/ 47.9 5.7/2.9 6.8/5.8 2.4/12.1

Lymph x109/L 2.2/38.1 0.7/0.5 5.8/2.1 1.4/11.2

Mon x10%L 0.2/2.3 0.5/0.2 0.2/0.3 0.1/0.1

Gran x10%L 14/ 7.5 4,5/2.2 1.0/3.4 0.9/0.8

Lymph % %% 58.3/79.5 12.8/16.5 B81.4/135.5 58.8/56.3

Mon% e 6.0/4.9 B.5IT.3 3.315.2 5.TiI5A

Gran% % 35.7/15.6 |78.7IT6.2 15.3/59.3 35.5/38.6

RBC (Erythrocytes) |x10'3L |3.05/2.95 4,77/5.58 4.7/7.98 4.25/5.36

HGB gL 6T/B3 B0/104 BS/M13T B3/ 92

(Haemoglobin)

HCT (Hematocrit) LiL 0.165/0.204 |0.231/0.325 |0.267/0.445 |0.226/0.304

MCV (Mean red f 54.2/69.2 48.5/58.3 57.0/55.8 53.4/56.9

blood cell volume)

MCH (Average HGE |pg 21.9128.1 16.7118.6 18.0/11T.1 20.9/117.4

content in erythr)

MCHC({mean conc |g/L 406/4086 3486/320 318/307 393/302

of Hb

RDW % 12.6/22.9 14.1/14.0 15/11.7 12.8/16.1

PLT{Platelets) x10%L 132/491 BB3/537 250/488 306/456

MPV{mean volume |fiL 6.1/7.2 4.9/5.6 5.4/4.5 5.1/15.T

of platelets)

PDW E 19.8/19.8 17.9/18.3 18.9/17.0 17.7/19.3

PCT Yo 0.0800 0.353 |0.432/,300 |0.135/0.219 |0.156/0.259

[IBpBOTO YHCIIO B KOJIOHU OT 3 70 6 € pe3yiTar 3a CbOTBETHUS
nmapameTsp, moiaydeH Ha 10-TH JeH cien TpaHCIUIAaHTAalUs
Ha TYMOPHH KJIETKH U 20-TH JIeH OT MPHEeMaHeTO Ha KaTOIHT.
BropoTo uncno npeactasisBa pe3yaTaTa, MOJdy4eH Ha 25-Tu
JICH ciie]l TPAHCIUTAHTAllMsl Ha TYMOPHHU KJIETKH U 35-TH JIeH
OT IIPUEMAHETO Ha KaTOJIHT.

Ot Te3u pe3yaTaT MPONU3THUYAT CICABAIIUTE U3BOAN.

H3Bon 6. PazBurtuero Ha excriepuMenTtannus Graffi muenou-
JICH TyMOP B XaMCTEPHUTE IOBJIHIBA PA3JIMYHO JBETE OC-
HOBHH MOJIONYJIAUN Ha OelnTe KPbBHU KJIETKH — Tpa-
HYJIOLUTH, HeYTPODUIN 1 TUMPOUTH (4-TH CTBHIIO).
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The first number in the columns from 3 to 6 is the result
for the corresponding parameter obtained on the 10th day
after transplantation of tumor cells and the 20th day from
catholyte drinking. The second number represents the
result obtained on the 25th after transplantation of tumor
cells and 35th day of catholyte drinking.

The following inferences stem from these results.

Conclusion 6. The development of experimental Graffi
myeloid tumor in hamsters influenced diversely
the two main WBC subpopulations — neutrophil
granulocytes and lymphocytes (column 4).
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N3Box 7. 3HaunuTenHO yBeIMYEeHNE Ha OeIuTe KPBBHU KJIET-
KM, OpOsi ¥ POIIEHTA HA TPaHYJIONUTHTE, KAKTO ¥ 3HAYH-
TEIHOTO HaMaJIIBaHE Ha Opos M MpOoLEHTa Ha JTUM(OIH-
THTE ce HaOIromaBar npu xamcrepure ¢ Graffi MuenonaexH
Ty™mop (rpyma 2, ctea6 4) u @ur. 7. Tesu edexTu ca 1o6pe
n3paszenu Ha 10-THs JeH U ca yBeIUUYeHU Ha 25-THs JIeH.
TpeTupaHeTo ¢ KaTOJUT KaToO BOJA 3a MUEHE HA XaMCTe-
pUTE TYMOPOHOCHTEIH IOJ00pU CTOHHOCTHTE Ha TE3U
rapaMeTpH 1o BpeMe Ha u3cieaBaHero ( rpymna 1, cTeiab
3) u @ur. 7.

CraTucTuyecka 3HAYMMOCT Ha Pa3/IMKuTEe B CpeJHHUTE
CTOMHOCTH HA KPBbBHUTE MapaMeTpu

PesynraTuTe OT CpaBHEHHMETO Ha KPBBHUTE MapaMeTpH 3a
rpyna | urpyna 2, 3a KOUTO € yCTAaHOBEHA 3HAUMMa pa3JiuKa,
ca moka3anu B TaOnwia 2.

Tabnuuya 2. 3Ha4yuma pasnuka 8 KpbeHUMe napamempu Ha
epyna 1 u epyna 2

FOOD AND NUTRITION

Conclusion 7. Significantly elevated WBC, granulocyte
count and percent, as well as significant reduction
of lymphocyte count and percent are observed in the
Graffi myeloid tumor-bearing hamsters (Gr.2, column
4) and Fig.7. These effects are well expressed on the 10-
th day, and are profound on the 25-th day. The treatment
of tumor bearing animals with catholyte as drinking
water improved the values of same parameters during
the investigation (Gr.1, column 3) and Fig.7.

Statistical significance of the differences between the
average values of blood parameters

Results from the comparison of blood parameters from
Gr.1 and Gr.2 where a significant difference is obtained
are shown in Table 2.

Table 2. Significant difference between blood
parameters of Gr.1 and Gr.2

Parameter Lymp% Mon%

Gran% RBC MCHC PDW

ol 0.05 0.10

0.05 0.05 0.05 0.05

CrarucTudecka 3HAYUMOCT Ha PA3IUKUTE B CPETHUTE CTOM-
HOCTH € YCTaHOBEHA 3a IoKa3aHuTe B Tabmwia 2 6 KpbBHH
mapaMeTspa, KaTo 3a 5 OT TAX JOCTOBEPHOCTTA Ha M3BOJIA €
1o-BUcoka oT 95%. EquHcTBEHO 32 MPOLIEHTa HA MOHOLIMTH-
T€ JOCTOBEPHOCTTA Ha u3BojAa € Mexay 90% u 95%.

° XeMaTOMeTpVI‘-IHVI MHOEKCU

B®3 ocHOBa Ha XEMaTONOTMYHHTE CTOWHOCTH Ha OenuTe
kpbBHU KieTkn (WBC), numdonurute u HEyTpOohuIUTE, Ca
nzuucieHn xemaromerpuynute uuaekcu WBC/LR (oTHome-
HUe Ha OesuTe KPBBHH KIETKH KbM JduMmponntute) 1 NLR
(oTHOIIEHNE HA HEYTPOPUIUTE KBM JIUM(OIUTHTE).

W nBara uHIekca ca 3HAUYUTEIHO YBEJIMYEHHU NIPU XaMCTEpH-
T€ TYMOPOHOCUTENH, ITHELIU YEHIMSHA BOJA M 3HAYUTEIIHO
HaMaJIeHU MpU XaMCTEPUTE, MUEHM KaToJUT. B To3u ciyuaii
MOJYYCHUTE CTOMHOCTH Ca OJU3KH 10 ChOTBETHUTE CTOM-
HOCTH IIPH 3/IpaBU XaMCTepHU. Pa3nukure B XeMaTOJOTMUHUTE
rapaMeTpyu U XeMaTOMETPUYHUTE UHJEKCHU MPU PA3IUYHUTE
rpynu ca nokazanu Ha dwur. 7.

Que. 7. bpoul Ha neskoyumu u numegoyumu (x 109 /L) u
omHoweHue WBC/LR Ha 10-musi 0eH: 1) koHmponu; 2)
HempemupaHu xamcmepu mymopoHocumenu; 3) 30pasu
Xxamcmepu, nuewu kamosium; 4) xamcmepu myMOpPOHOCU-

Statistical significance of the differences between the
average values is observed for the 6 blood parameters
shown in the Table 2. The reliability of the conclusion for
5 of them is higher than 95% and only for monocytes it is
between 90% and 95%.

e Hematometric indices

Based on haematological values of the white blood cells
(WBC), lymphocytes and neutrofils, the hematometric
indices WBCs/LR (White blood cells to Lymphocyte
ratio) and NLR (Neutrophil to Lymphocyte ratio) are
calculated.

Both WBCs/LR and NLR indices are strongly elevated
in tumor-bearing hamsters taking tap water and highly
reduced in hamsters taking catholyte water. In this case
the obtained values are similar to the corresponding values
of healthy hamsters. The differences in hematological
parameters and hematometric indices for different groups
are shown in Fig.7.

Fig. 7. Leukocytes and Lymphocytes count (x 109 /L),
and WBCs/LR on the 10th day: 1) Controls; 2) Untreated
tumor-bearing hamsters; 3) Healthy hamsters drinking
catholyte; 4) Tumor-bearing hamsters drinking catholyte.

meJsu, nuewu kamosum.
-
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Te3u JaHHHU BOOAT A0 CICAHUSA U3BOJ:

H3Box 8. 3HaunTeIHO yBENHUYCH OpOil HA JIEBKOLUTH U OT-
HOIICHUETO TPaHYIONUTH/HEYTPODUIH Ce IMOTydaBa IIpu
HeTperupanute Graffi MUCIIONICH TYMOPHOCHUTEIIH XaM-
crepu (rpyna 2). ETHOBpeMeHHO, 3HAYUTEITHO HaMaJIeHHE
Ha Opost Ha TUMQOIUTHTE € TOIYYCHO MPH TAX. JlombiI-
HUTETHO ce HaOII0/1aBa, 4e KaTOJTUTHT IOBIUsBA (YBEIU-
gaBa) Hsikon TpomOoruTHU (PLT) cToliHOCTH KakTO mpH
KOHTPOJHHUTE, TaKa U IPH SKCIICPUMCHTATHITE )KUBOTHU
(Tabmuna 1, PLT, MPV u PDW).

[MonyyeHnTe XeMaToJOrMUHU PE3YJITATH Ca IIOTBBPICHH U OT
LUTOJOTMYHOTO U3CIIEABAHE HA TPOMOOIIUTUTE B HATPUBKH-
Te OT nepudepHaTa KPbB Ha XaMCTEPUTE, KbIACTO e 3a0es3-
BaT KI'BCTEPH OT aKTUBU3UPAHU TPOMOOILIUTH — MO-CHIIECT-
BEHO IIPH )KUBOTHUTE — TyMopoHocuTenu (Pdur. §, 1).

e Lwutonorn4yHo npoy4yBaHe

W306paxeHns OT KpbBHHU HATPUBKH ca OKa3aHU Ha Dwur. 8.

Que. 8. U30b6paxkeHUsT OM KPBbBHU HaMpPUBKU: 20peH ped —
30pasu xamcmepu, mpemupaHu ¢ Kamonum,; cpedeH ped

— Xamcmepu myMopoHOCUMenu, nueuwu YyewmsiHa 800a;
0osieH ped — xamcmepu myMopoHOCUMenu, nueuwu kKamo-
num. (OuysemsisaHe no May Gruenwald Giemza, o6ekmug X
100).

FOOD AND NUTRITION

These data lead to the following inference:

Conclusion 8. Significantly elevated leucocytes count
and granulocyte/neutrophil ratio are obtained in the
untreated Graffi myeloid tumor-bearing hamsters
(Gr.2). Simultaneously, significant reduction of the
lymphocyte number was evaluated for them. It is
additionally observed that the catholyte influenced
(elevated) some thrombocytes PLT values in both
control and experimental animals (Table 1, PLT,
MPV and PDW).

The obtained hematometric results are confirmed by
our cytological study on thrombocytes in the peripheral
blood smears of hamsters where one could notice clusters
of activated thrombocytes — more pronounced at tumor-
bearing animals (Fig.8, 1).

* Cytological study

Images of blood smears are shown on Fig. 8.

Fig. 8. Images of blood smears as follows: upper

line - healthy hamster treated with catholyte; middle
line - tumor-bearing hamster (control) drinking tap
water; bottom line -tumor-bearing hamster treated with
catholyte. (May Gruenwald Giemza staining. Objective
X 100).

B nepudepnara KpbB Ha 31paBH XaMCTEpH, MMHUEIIN KaTOJIHT,
ce HaOMroJaBaT aKTUBUPAHU JTMM(OLUTH C TOJISM [UTOILIA3-
MEH M3pacTbK, MOHOIUTH U TpomOouutu (dur. 8 — a,B,c —
TOpEH pen).

In the peripheral blood of healthy hamster, taking
catholyte, activated lymphocytes with a large cytoplasmic
pseudopode (ptotrusion), monocytes and thrombocytes
are observed (Fig. 8 —a,b,c - upper line).
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ATUNIMYHU MHEJIOUHU KJICTKU U OJIACTOMOMO0HU KJICTKU B
nepudepHara KpbB Ha xamctepu ¢ Graffi MuenougeH TymMmop
ca HaOmoiaBanu Ha 10-THS I6H OT MIKEKTHPAHETO UM. ATH-
MUYHU HE3PEIU T'PAHYJIOIUTH C TEPUPEPHO JIOKATH3UPAHU
NPBCTCHOOOPA3HU sipa M Cy30HOQHIHM T'PaHyJId B LICH-
TpajHaTa 4acT Ha [MTOIIa3MaTa MOTaT Jia ce BUAAT Ha Dur.
8 — d,e,f— cpenen pen.

[pu xaMCTepUTE TYMOPOHOCUTEIH, TPETUPAHH C KATOJIUT, CE
3a0elsA3BaT aTUIIUYHO aKTUBUPAHU JTUMQOIUTH U TPYNH OT
TpombonuTH B nepudepHara kpbuB. JIumdoruTute npu te3u
XaMCTEpH, MaKap W aTHIHYHH, MMOKA3BAT XapaKTePHH MPH-
3HAIM HAa aKTUBUPAHE KaTO MpH 3/ipaBuTe KuBOTHH (Dur. §
—g,h,i — nomeH pen).

3AKJTIOMEHUE

[Ipu npoBeneHNs €KCIEPUMEHT € U3CJIEABAHO BIUSIHUETO Ha
aKTHBUpaHaTa BOJa KaTOJIUT BbPXY pa3Butueto Ha Graffi Ty-
MOp, UMIJIAHTUPAH Ha XaMCTEpH, PU KOETO € YCTAaHOBEHO
CJIEIHOTO:

- Ha6moz[aBaH0 € U3BECTHO 3a0aBsHE B HapacTBaHETO Ha
TyMOpa 1 YBEJIIMUYCHNUE HA TPEKNUBACMOCTTA.

- Tlomydena e 3HauMMa pa3IMKa B CTOMHOCTUTE HA HSIKOU OT
KPBBHUTE MapaMeTpH.

- Peructpupanu ca akTHBHpaHH JUM(OLUTH C MabK U
cpezeH pa3mep B nepudepHaTa KpbB Ha 3J[paBU XamcTe-
pu, Tpetupanu ¢ xkaronut (Pur. § - a,b,c). CruusaT ouo-
JornyeH ()eHOMEH € YCTaHOBEH YaCTUYHO W B mepugep-
HaTa KpbB Ha 3apa3eHH ¢ TYMOp KHBOTHH, TPETHPAHH C
katonut (Pur. 8 -g,h). B cpaBHeHMe ¢ aKTUBUPAHNUTE UMY~
HOLIUTH IIPU 3/1paBH XaMCTEPH TyMOPOUHOHITPUPAHNUTE
kyetku (TILs) mpu TymMOpoHOCHTENINTE Ca M0-CKOPO aTH-
MUYHU ¥ HEJOCTAThYHO aKTHBHUPAHHU (WM A€aKTUBUPAHU
B IIPEJIATIONTO3CH MJIM allONTO3€H CTaIni).

- TIlosBara Ha Taka HapedeHHUTE OIACTONOAOOHU KIETKH
(Pur. 8§ —f) e cBBp3aHa € pa3MPOCTPAHSHUETO HA HEOITAC-
THYHATa 00JecT M OM MOTJIO J1a OB/Ie YCTAaHOBEHO IpeIBa-
PHUTEITHO B HATPUBKUTE OT NepudepHa KPbB Ha HETPETH-
paH# KUBOTHH — TyMOPOHOCHUTENH (24).

- Te3u pesynraru Kopenupar ¢ NPOMEHUTE B XEMaTOMET-
puunute naaekcu WBCs/LR u NLR, nonyuenu 3a nsere
Irpynu, TPETUPEHU U HETPETUPAHU XaMCTEPU-TYMOPOHO-
CHUTEIIN.

- YBenuyeHHAT Opoil Ha TPOMOOIIMTHTE MOXE Ja CIY)KH
KaTo HeOJIarompusTeH IMOKAa3aTeN 32 PAaKOBOOOIHH TaIlH-
SHTH, UMalK¥ TIPEJIBHU]I BUCOKHS PUCK OT TPOMOOTCHE3a
u emOonus. OT Apyra cTpaHa KaTOJHTHET MOXKe 1a Obie
MOJIC3CH B CIyYanTe Ha TPOMOOIHMTONCHUS, HO HE U TIPU
TPOMOOIINTO3a, KBACTO U3IMOI3BAHETO HA KATONHT HE €
MPETOPBUNUTEITHO.

- Toma mpoy4BaHe JOIIBIHUTEIHO MOTBBPKIaBa POJISATA HA
WBC xemaroMeTpHYHHTE TOKAa3aTelu MPU JUATHOCTH-
UPAHETO U MPOTHO3UPAHETO HA PaK.

FOOD AND NUTRITION

Atypical myeloid cellsand blast-like cells inthe peripheral
blood of Graffi myeloid tumor-bearing hamsters are
observed on the day 10th from tumor inoculation.
Atypical immature granulocyte with peripherally
localized ring-shaped nucleus and eosinophile granules
- in the central part of cytoplasm could be seen in Fig. 8
—d,e,f - middle line.

In Graffi tumor-bearing hamsters, treated with catholyte
atypically activated lymphocytes and cluster of PLTs in
the peripheral blood smear are noticed. Lymphocytes
from these hamsters, although atypical, show
characteristic signs of activation as in healthy animals
(Fig. 8 —g,h,1 - bottom line).

CONCLUSION

The influence of catholyte water on the development of
Graffi tumor implanted in hamsters was assessed during
the experiment and following was specified.

- Some delay in tumor growth and increased survival
rate were obtained.

- Significant differences in some of the blood
parameters were noticed.

- Activated small and medium-size lymphocytes in
the peripheral blood of healthy hamsters treated with
catholyte, instead of tap-water (Fig.8 - a,b,c) were
registered. The same biological phenomenon was
partially evaluated in the peripheral blood of tumor-
bearing animals, treated with catholyte (Fig.8-g,h).
In comparison to the activated immunocytes in
healthy hamsters, the tumor-infiltration cells (TILs)
in the tumor-bearing animals are rather atypical
and insufficiently activated (or deactivated in a pre-
apoptotic or apoptotic state).

- Theappearance of the so-called blast-like cells (Fig.8
-f) is related to the neoplastic disease dissemination
and could be earlier obtained in the peripheral blood
smears of untreated tumor-bearing animals [24].

- These results correlate with changes in WBCs/LR
and NLR hematometric indices obtained in the two
experimental groups of treated and untreated tumor-
bearing hamsters.

- The elevated thrombocytes count could be
unfavorable predictor in cancer patients, having
in view the high risk of thrombogenesis and
embolism. On the other hand, the catholyte could be
useful in cases with thrombocytopenia, but not in
thrombocytoses, where catholyte application is not
recommended.

- This study further strengthens the role of WBC-
hematometric indices in diagnosis and prognosis of
cancer.
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- KartonmutsT npu Hammsg eKCIepUMEHTANICH MOJEN MOXKe
na nonodpu TILs kneTbuHus UMYyHHUTET (BIUSHHE BBPXY
HNMYHOMOAYJIUPAHETO U UMYHOCTUMYIHPAHETO).

[IppBUAT OCHOBEH U3BOJ €, Y€ PA3BUTHETO HAa EKCIICPUMEHTA-
neH Graffi MACIOUICH TYMOp IIPU XaMCTEPH CE TIOBIIUSIBA I10
pasnuueH Ha4wH 1mpu aBeTe ocHoBHH WBC cyOmomymanun
-IIPEUMYIIECTBEHO HeyTpohuau u muMporuTu. Tesn mpoTu-
BOTIOJIOKHE eeKTH, ToOpe u3paszeHu Ha 10-Tus eH, ca yBe-
JIMYSHH Ha 25-THSL.

[MTony4eHuTe eKCreprUMEHTAIHU PE3yJTaTH IOJACKA3BaT, 4e
TPETHPAHETO C KATOJUT Ha XaMCTEPU-TYMOPOHOCUTENU TTPH-
BEX/IA CBHIIUTE XEMATOJIOTHYHH WHJIEKCH JI0 HOPMAJIHU CTOM-
HocTH. [1o TakbB HAYMH HAIIMAT BTOPH OCHOBEH M3BOJ €, Y€
KaTOJIUTHT UMa MO3UTHBHO BB3ACHCTBHE BBPXY OCHOBHHUTE
XEMAaTOJOrMYHHU MHJIEKCH IIPH TYMOPOHOCHTEIIN, HAalpHMep
otHomenusATa 338 WBCs/LR u NLR Ha 10-tus nen (Tabmu-
ma 1) ca WBCs/LR = 1.71 nipu 31paBu xamctepu, 1.72 - ipu
TYMOPOHOCHUTEJIH, TPETUPAHU C KaTOJUT U 8.14 - nmpu HeTpe-
THpaHU TyMopoHocuTend, kKakto © NLR = 0.64 mpu 3apaBu
xamcrepH, 0.64 pu TYMOPOHOCHUTENH, TPETHPAHHU C KATOJIUAT
1 6.42 mpu HETPETUPAHU TYMOPOHOCHTENH. BCHYko TOBa T10-
Ka3Ba 0JaronpusTHOTO BIMSHHUE HA KATOJIUTA BBPXY XeMaTo-
roe3aTa KakTo B CIIy4auTe Ha TyMOPOHOCHUTEIH, TaKa U MPH
3[[paBy XUBOTHHU.

HOJ’Iy‘{CHI/ITC pe3yiaTaT BOAAT KbM 06H_IOTO 3aKJIOYCHUEC, Y€
KaTOJIUTHT MOXKE Ja 6”[:2[6 H3MO0JI3BAH KAaTO NOoAAbpIKalla 1a-
Jsdia Teparusd KbM JIbUCTCPANIUATA U XUMUOTEpauATa (29,
30).

Hamreto nuoHepHo mpoydYBaHe B Ta3H 00JaCT M3UCKBA MO-Ha-
TaTBITHO EKCIIEPIMEHTAIHO U KIIMHUYHO U3CIECIBAHE.
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- Catholyte in our experimental model could improve
TILs cellular immunity (immunomodulating and
immunostimulating influence).
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3[PABE HA HACEJIEHMETO

OLEHKA HA CPABHUTEJTHATA
E®PUKACHOCT HA
CEKBEHUPAHETO OT CJIEABALLO
NOKOJIEHUE CIMPAMO
CTAHOAPTHUTE AWATHOCTUYHU
TECTOBE INPU NALUUEHTU C
HEAOPEBHOKJIETbYEH PAK HA
BENUA OPOB
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PE3IOME

Obocnoska: B epama na nepconanusupanama meouyuna
6b3HUKBA HYJCOAma Om no-3a0vl00ueHo pazbupane HA
paka u onmumusupane Ha Heeogama ouacnocmuxa. C 6b-
8EAHCOAHEMO HA CEKBEHUPAHEMO O C1ed8auo NOKOIeHUe
(NGS) oyenxama na paziuvusma 6 memooume 3a mymopHO
npogunupane npudobusa 6ce NO-20AAMA BANXCHOCH, Ml
Kamo obycnass u360pa Ha A0eK8AMHU U HOBU Mepanuil.

Llen: /la ce oyenu u cpasnu eqpukacnocmma na NGS cnpsi-
MO cmanoapmuume OUAZHOCMUYHU MeCcmose NPU NayueH-
mu ¢ HeOpebHoKkaemvuen pax Ha beaus opob (HPBJ]).

Memoou: Ilposedero e mvpcene 6 bazume oannu PubMed
u Cochrane, 6 pesyimam Ha Koemo ca udeHMuUGUYUPaHu
Ppenesanmuu KAUHUYHY NPOYYEAHUsL U OAHHU OM Pearnamd
npakxmuka. B nocnedsawus ananus ca 6KaoueHu one3u om
MAX, KOUMO OYEeHA8AM CPABHUMENHAMA eDUKACHOCI Hd
NGS.

Pesynmamu: [Ipoyusanusma 0emoHcmpupam no-20aima-
ma egurachocm na NGS cnpamo cmanoapmuume mecmo-
se. Ta ce uspasasa 6 omkpumu armepayuy npu NAYueHmu,
KOUmo ca ¢ ompuyamenes pe3yaimam om NpeoxoOHO He-
NGS mecmesane, 6 nogiusgane 8vpxy mepanesmuiHama
cmpamezusi, NOOOOpeHume KIUHUYHY Pe3yAmamu, KaKkmo u
6 no-sucoxama npeouxmusna cmounocm na NGS.

3aknrouenue: NGS ne camo 0asa HO80 NO3HAHUE 30 2eHe-
muunama apxumexmypa na HPBJ[, no u paskpusa 6v3-
MOIHCHOCTU 3 ONMUMUSUPAHE HA He208ama OUd2HOCIUKA,
npoyeca Ha 83emMaHemo Ha MmepanesmudHu pewenus, 3d
n00006pABAHE HA NPEICUBIEMOCTNINA U KAYECTNEOMO HA JICU-
680M Ha nayuenmume.

KurouoBu xymu: epukacHOCT, CEKBEHUpaHE OT
ciemBamio nmokojenue, NGS, HeqpeOHOKIETHICH pak
Ha Oenus Apo0, mepcoHaTu3npaHa MEIUITIHA
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ASSESSMENT OF
COMPARATIVE EFFECTIVENESS
OF NEXT GENERATION
SEQUENCING VERSUS
STANDARD DIAGNOSTIC TESTS
IN PATIENTS WITH
NON-SMALL CELL LUNG
CANCER

Radoslava Mitova', Slaveiko Djambazov', Georgi
Slavchev!, Toni Vekov?
"HTA Ltd — Sofia
? Faculty of Pharmacy, Medical University
of Pleven

ABSTRACT

Background: In the era of personalized medicine, there
is a need of a more consistent understanding of cancer
and optimizing its diagnosis. With the introduction of
Next Generation Sequencing (NGS), the assessment
of differences in tumor profiling methods has become
increasingly important as it determines the choice of
adequate and novel therapies.

Aim: The aim of this review was to assess and compare
the efficacy of NGS versus standard diagnostic testing
in patients with non-small cell lung cancer (NSCLC).

Methods: A literature search in the databases PubMed
and Cochrane databases resulted in the identification
of relevant clinical trials and actual practice data. In
subsequent analysis included are those findings that
assess the comparative efficacy of NGS.

Results: Results: Studies have shown greater NGS
efficacy than standard tests. It is expressed in the
detected alterations in patients who have a negative
result from the previous no-NGS testing, in influencing
therapeutic strategy, improved clinical outcomes, and
in the higher predictive value of NGS.

Conclusion: NGS not only gives new knowledge of
the genetic architecture of NSCLC, but also opens up
possibilities for optimizing its diagnostics, the process
of therapeutic decision-making to improve the survival
and quality of life (QoL) of patients.

Keywords: Efficacy, Next-Generation
Sequencing, Non-Small Cell Lung Cancer,
Personalized medicine
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BbBEOEHUE

B epara Ha mepcoHanu3upaHaTa MEIMILMHA OT CHIIECTBE-
HO 3Ha4YeHHEe 3a M300pa Ha HaW-TMOAXOAsAIIATA TEpanus Ha
OHKOJIOTMYHHTE 3a00JIsIBaHUSI Ca JMAaTHOCTHYHHUTE TECTOBE,
OLICHSIBAIM MOJICKYJISIDHUSI CTaTyC Ha TyMopuTe. Benuku
T€ ca C PeryjJaTOpeH CTaTyT Ha MH BUTPO JIHArHOCTUYHHU
MenunuHcku n3nenus (1). B ceramnara KIMHUYHA TPAKTH-
Ka 3a CTaHJapT ce IpueMar TeCTOBETE 3a OTKPUBAHE B €11~
HUYHU I'€HHM Ha TCHETHYHU aJITepalii, C KOUTO Ce XapaKTe-
pHu3upa OompeAeeH TUIl KapuuHOM. MeToHuTe 3a OlleHKa Ha
cnenuGUUHN OHKOTEHHU MapKepu oOaye JaBar OrpaHuyeH
TIOTJIE/l BBPXY ISIJIOCTHUSI TEHOMEH CTaTyC M MOTCHIIMAHHU-
Te onuuu 3a yeyenue. C HapacTBaHe Ha OpoOs U MHOT00-
Opa3ueTo Ha TepaneBTUYHO PEJIEBAaHTHUTE MYTAallMH, aco-
LUUpaHU C paka, Bb3HUKBA HYXJaTa OT M0-3a4bJIO0YECHO
pazOupaHe Ha TOBA CJIIOKHO M MHOTO(AKTOPHO ChCTOSTHUE U
ONTHMH3UPAHE Ha HETOBaTa JUArHOCTUKA. PeBoitonoHHa
CTBIIKA B Ta3H NOCOKa OeJIe)KH BHBEXK/IaHETO Ha TEXHOJIOTH-
sTa CeKBEHHUpaHe oT ciensamo nokojeHue (NGS). Ts mos-
BOJISIBA €THOBPEMEHHOTO CEKBeHHpaHe Ha MHOXkecTBO JJHK
¢parmenTu B ctotunu reau (2). NGS e ot ocobeno 3Haue-
HUE TPHU KapIUHOMHU C BHCOKA XETEPOI'C€HHOCT, KAaKBBTO €
HepeOHOKIETHUHUSAT pak Ha 0enus a1pod (HAPBJ) (3.4).

Paszbupanero Ha pa3nuuusATa B METOIUTE 32 TYMOPHO IIPO-
¢unupane npuaoOMBa BCe MO-TOIAMa BaXXHOCT, THH KaTo
TO 00yclaBsi 1300pa Ha AICKBaTHH M HOBH TapreTHU U UMY-
HOTEpaIuu.

LEN

LlenTa Ha HacTosIMs 0030p € /1a ce OLIeHH U cpaBHHU eduKac-
HOCTTa Ha CEKBEHHPAHETO OT cienBaio nokojenne (NGS) u
CTaHIAPTHUTE JUArHOCTHYHH TECTOBE MPH MALMCHTH C He-
npeOHOKIIeTRUEH pak Ha O6enus npo6 (HPB/I).

MATEPUAJIL U METOOU

[Ipes cenrremBpu 2019 1. e mpoBeeHO THPCEeHE B Oa3uTe JaH-
Hu PubMed u Cochrane. Creq oTmagane Ha I1yOaupariunTe
ce IUTHPAHUS € U3BBPIICHO CKPUHUPAHE IO 3ariaBue 1 ad-
CTPAKT, a CJIeJl TOBA € U3BBPIICH IPerie/] Ha MyOIUKaIUUTE C
IIBJICH TEKCT. 3a J1a C¢ UACHTUDHUIIUPAT JOIIBIHUTCIHA My0-
JIMKallWu, KOUTO OTroBapiAT Ha KPUTCPUHUTC 3a BKIIIOUBAHC
B aHaju3a, ca MperjielaHd ChIIO0 CIHCHIIUTE C M3I0JI3BaHA
JUTEepaTypa Ha myOIuKaIuuTe.

PE3YNTATU

Jokato xoHBeHUMOHaJIHUTE HOtspot reHeTHYHH MaHeau ce
(doKycUpaT BBpPXy OTpaHUYCHU I'€HHU y4acThUU WIH CaMo
oIpeieieHd BUAOBe anrepamun, ¢ NGS Morar aa ce uIeHTH-
(GuIIpaT ¢ BUCOKAa 9YBCTBUTEITHOCT U CHEIH(DUIHOCT BCHIKU

POPULATION HEALTH

INTRODUCTION

In the era of personalized medicine, essential to choosing
the most appropriate cancer therapy are diagnostic
tests that evaluate the molecular status of individual
tumors. All of them have the regulatory status of in
vitro diagnostic medical devices (1). In current clinical
practice, the tests for detection of genetic alterations
in single genes, characterizing individual carcinoma
types, are considered a standard. However, the assays
for evaluation of specific oncogenic markers provide
only a limited view of the whole genome landscape
and the potential therapeutic options. As the number
and diversity of therapeutically relevant mutations
associated with cancer increase, there is a need for
deeper understanding of this complex and multifactorial
condition and optimizing its diagnostic approaches. A
revolutionary step in this direction has been marked
by the introduction of the technology Next Generation
sequencing (NGS). It enables the parallel sequencing of
multiple DNA fragments across hundreds of genes (2).
NGS is of particular significance in cancers with high
heterogeneity, such as Non-Small Cell Lung Carcinoma
(NSCLC) (3,4).

Understanding the differences between tumour profiling
methods is becoming increasingly important since it
endorses the choice of adequate and new targeted and
immunotherapies.

AlM

The aim of this review was to assess and compare the
efficacy of Next-generation sequencing (NGS) versus
standard diagnostic testing in patients with non-small cell
lung cancer (NSCLC).

MATERIALS AND METHODS

A literature search in the databases PubMed and Cochrane
was undertaken in September 2019. After removing the
duplicates, publications were scanned by title and abstract,
then a full-text review for relevance was performed. The
reference lists of the retrieved publications were also
reviewed in order to identify additional studies, which
met the criteria for inclusion in the analysis.

RESULTS

While conventional Hotspot gene panels are focused
on limited regions of genes or only selected types
of alterations, NGS can detect with high sensitivity
and specificity all classes of alterations even in small
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KJIACOBE aJITEPaI[UH, JOPU IIPU U3IO0JI3BAHE HA MAJIKU IIPOOH C
HHUCKO TYMOPHO ChIbpikanue. [1o To3u HaYMH ce MPenocTaBs
MOBEYE TeHETUYHA HHPOPMAIIHSI, KATO CC HaMaJIsiBa Hy»KJaTa
OT TIOBTApsIIIN CC WHBA3HBHH OWOIICHH M OTHEMAIU BpEME
TectoBe (5).

NGS npenocTtaBsi BB3MOXHOCT 32 OTKpUBaHE Ha KIMHUYIHO
peJeBAaHTHH alTEePANU AOPH IPH MAIUCHTH, KOUTO UMAaT
OTPHIATEITHHU pe3yIATaTH IpH npeaxonno He-NGS TecTBane
(6). OnleHKa Ha MPUIIOKUMOCTTA B KJIMHUYHATA MPAKTHKA
Ha 6asupano Ha xubpunmuzanus NGS (hybrid capture (HC)-
based NGS) npu nanuentu ¢ H/IPBJl n 6enoapobden aaeHo-
KapIMHOM TTO0Ka3Ba, e 10 50% OT KIMHUYHO PEICBAHTHUTE
TeHeTUYHHU aJITePallly ca MPOIYCHATH 0€3 JOMBIHUTEICH
FISH, xorato JIHK e anammsupana camo ¢ Hotspot (7). B
yCIOBUATA HA KIWHUYHHU TpoydBaHus ¢ NGS ca oTkputh
ALK mnpenapexnanus npu 35% (11 ot 20) oT manueHTHTE C
HJPB/I, xouTo ca ¢ OTpULATENIEH PE3YIATAT OT IPEAXOAHO
tectBane 3a ALK ¢ FISH (Ali SM et al. 2016) (8), kakTo
n EGFR ex3on 19 antepamuu npu 17% (12 ot 71) ot ma-
uuentute ¢ HAPB/I, kouto ca ¢ oTpuuaresneH pe3yaraT oT
npenxonno tectBane 3a EGFR ¢ Hotspot manen (Schrock
AB et al. 2016) (9). B xnuanmuno npoyusane (Drilon A et
al. 2015) (10), BryrouBamio namueHTH ¢ 6e10apoOeH aaeHo-
KapIuHOM, YHHTO TyMOp TIpH mpenxonno He-NGS TecTBane
€ C OTpHIIATeNIeH pe3yJTaT 3a anrepanuu B 11 rena, ¢ NGS
ca UICHTHUOUIUPAHN KIWHUYIHO PEICBAHTHH TEHETHYHH
antepannu npu 26% (8/31) or maruenTure; 7 OT TAX MOTY-
gaBaT WJM ca KaHAWJATH 3a TapreTHa tepamus. [lpu 39%
(12/31) oT manueHTUTE € OTKPUTA TEHETUYHA aJITepaIus, 3a
KOSITO € HAaJWYCeH TapreTeH areHT B KJIWHUYHO MPOYUYBaHE.
Ot 1ax 1l ocTtaBaT Ha aJTepHATHBHA CUCTEMHa Teparmus
U ca KaHIWJATH 32 TapreTHa Tepamus IIPHU IIPOrpecHpaHe
Ha 3abonsBaneto, 12-at manuent (EGFR L747P) 3amouBa
nedyenue c erlotinib. Onenkara, u3BbpuieHa ot Drilon A et
al., motBBpxIaBa epexta Ha NGS BBPXY yHaCTHETO B KIIH-
HUYHU IPOYyYBAHHS U MpoIeca HAa B3E€MaHE Ha PEIICHUS 32
JICYCHHE.

Upes ToOUyHOTO MAEHTU(UIMPAHEe HA TEHETHUYHUTE ajiTepa-
uuu, acouuupanu ¢ HAPBJl, NGS npenocraBsi KTuHUYHA
0J13a ¥ MoJiroMara u30opa Ha 0J00peHH TapreTHU TEPaIHH
B CpPaBHEHHUE ChC CTAHJAPTHHUTE JAMArHOCTHYHU METOAH. B
perpocnektuBHO npoyuBane (Rozenblum AB et al. 2017)
(11), BxmrouBamo 101 nmamuenTu ¢ aBancupan 6esoapodeH
kapuuaoM, upe3 HC 6aszupano NGS, ca uaeHTudunupanu
KJIMHUYHO PEJIEBAHTHH IeHETHYHHU anTepanuu npu 50% ot
nanuenTute, npeaumuo B EGFR (18%). Ilpu 15 manuentu
EGFR/ALK aOepanuu ca OTKPUTHU CIIEJ OTPULIATEICH pe-
3yJITaTH NpH CTAaHJApTHO TecTBaHe. BeiencTeue Ha TO3M
pe3yJiTaT € MpOMEHEeHa TeparneBTHUYHATa CTpaTerus npu 43
nanueHTH (42.6%). Ot 1s1x 34 moasekaT Ha OLEHKa 3a Ty-
MopeH oTtroBop. ORR e 64.7%, net nauuentu (14.7%) ca c
eJIeH oTroBop, 17 (50%) ca ¢ wactuueH orrosop. Haii-no-
OpusT oTroBop KbM Taprernara tepanus cien HC-6azupa-
HO NGS ¢ 000011eH Ha urypa 1.
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samples with low tumour content. Thus, more genetic
information is provided, reducing the need for repeat
invasive biopsies and time-consuming tests (5).

NGS enables identification of clinically relevant
alterations even in patients who tested negative in prior
non-NGS testing (6). A study evaluating the feasibility
in clinical practice of hybrid capture (HC)-based NGS in
patients with NSCLC and lung adenocarcinoma shows
that up to 50% of clinically relevant genomic alterations
were missed without supplemental FISH when the DNA
was analyzed by Hotspot testing only (7). In clinical
trial settings NGS detected ALK rearrangements in
35% (11 of 20) of patients with NSCLC who previously
tested negative for ALK using FISH (Ali SM et al. 2016)
(8), as well as EGFR exon 19 alterations in 17% (12
of 71) of patients with NSCLC who previously tested
negative for EGFR using a Hotspot panel (Schrock AB
et al. 2016) (9). In a clinical study (Drilon A et al. 2015)
(10) including patients with lung adenocarcinoma,
which tested negative for alterations in 11 genes using
prior non-NGS testing, NGS identified 26% (8 of 31) of
patients with actionable genomic alterations; of them 7
received or are candidates for targeted therapy. In 39%
(12/31) of patients, an actionable genomic alteration
was detected for which a targeted agent was available
on an ongoing study. Of them 11 remained on alternate
systematic therapy and were candidates for targeted
therapy on progression; the 12th patient (EGFR L747P)
started treatment with erlotinib. The assessment
performed by Drilon A et al. highlights the impact
of NGS on clinical trial participation and treatment
decision-making process.

By accurate identification of genomic alterations
associated with NSCLC, NGS delivers clinical utility and
improves matching of patients with approved targeted
therapies in comparison with standard diagnostic
methods. In a retrospective study (Rozenblum AB et
al. 2017)(11) including 101 patients with advanced lung
cancer, HC-based NGS identified clinically actionable
genomic alterations in 50% of patients. In 15 patients,
EGFR/ALK aberrations were identified after negative
results of prior negative testing. As a result, treatment
strategy was changed for 43 patients (42.6%). Of them 34
were evaluable for tumour response. ORR was 64.7%,
5 patients (14.7%) experienced complete response, 17
(50%) experienced a partial response. Best response to
targeted therapy after HC-based NGS is summarized
in Figure 1.
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Quaypa 1. Hali-0o6bp omzosop npu 34 nayueHmu, nosny-
Yyaeasniu mapaemHa meparnusi, croped pe3ynmamume om
HC-6asupaHomo NGS

POPULATION HEALTH

Figure 1. Best response in 34 patients who received
targeted therapy according to HC-based NGS results
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3abenexka: Bcsko cmbnbye omeosapsa Ha eOuH nayueHm.

B pamkunTe Ha eIHOTOAWIIHA HAIMOHAJIHA IPOrpaMa Ha
IFCT (French Cooperative Thoracic Intergroup) (12) e
aHAJTU3HpaH MONEKYISPHHUAT cTaTyc Ha 17 664 manueHTH
¢ aBa"cupas HJPBJl. ['eHeTnuHu antepauuu ca OTKpH-
1 npu 49.5% o1 aHanmM3uTE, KOETO MOBIMABA M300pa Ha
JICYCHNETO OT IbpBa JUHUS pH 51.3% OT manueHTHTE N
ce CBBpP3Ba C yBeIMYaBaHE JieJla Ha MMAUCHTHTE, T0CTUTa-
Iy 001 OTroBOp MM IIbpBa JUHUS Ha JedeHue (36.5 %
crpsimo 32.6%, p=0.03) u Bropa muHus Ha nedeHue (16.9 %
crpsimo 9.3%, p<0.001), PFS npu nepBa smans (10.0 crips-
Mo 7.1 mecena, p<0.001) u OS (16.5 cupsmo 11.8 mecena,
p<0.001) B cpaBHEHHE C TUTICaTa HAa TCHETUYHA aJITepPAIUs

(¢wur. 2).

Queaypa 2. Pesynmamu 3a 17 664 nayueHmu, moorioxeHu
Ha monekynsapHu aHanusu (A) PES npu nbpea nuHus npu
nayueHmume c u 6e3 eeHemuyHu anmepauyuu; (b) OS
npu nayueHmume c u 6e3 eeHemuy4Ha anmepauyusi

Note: Each bar represents one patient.

Within a one-year nationwide programme of the French
Cooperative Thoracic Intergroup (IFCT) (12), the
molecular status of 17 664 patients with advanced NSCLC
was analyzed. A genetic alteration was found in 49.5% of
the analyses, which impacted the first-line treatment for
51.3% of the patients and was associated with increased
proportion of patients achieving an overall response
in first-line treatment (36.5 % vs. 32.6%, p=0.03) and
second-line treatment (16.9 % vs. 9.3%, p<0.001), first-
line PFS (10.0 vs. 7.1 months, p<0.001) and OS (16.5
vs. 11.8 months, p<0.001) compared with absence of a
genetic alteration (fig. 2).

Figure 2. Molecular analysis outcomes (A) First-line
PFS for patients with and without genetic alteration; (B)
OS for patients with and without genetic alteration
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B nonwsanenue, B npoyuyBaneto Ha Ali SM et al. (2016) (8)
80% ot nanuenture ¢ ALK npenapexnane, uaeHTuUIH-
pano upe3 NGS, Ho He upe3 FISH, ca ¢ otroBop xpMm seye-
Hueto ¢ ALK nnxuburopa crizotinib.

OcseH ponst B n3bopa Ha agexBartHa Tepanus NGS nma u
NPEIUKTUBHA CTOMHOCT 3a OTrOBOpa KbM JIEYEHUETO, ThH
KaTo JlaBa Bb3MOXKHOCT 32 OILICHKA Ha TYMOPHHUS MYTalHoO-
HeH ToBap (TMB) m MuKpocaTeruTHaTa HECTAOMIHOCT
(MSI). 3a na u3cienBat MOJICKYJISIpHUTE AETEPMUHAHTH Ha
OTTOBOpa KbM JiedeHHe ¢ UMyHHHU checkpoint nHXUOUTO-
pu npu HJIPB/, nexyBan ¢ pembrolizumab, Rizvi NA et
al. (2016) (13) u3non3Bar USAIOCTHO €K30MHO CEKBEHHpaHE
(WES). Ot ananu3a Ha JaHHUTE CTaBa SCHO, Y€ IPU MAIlH-
EHTHUTE, MoJly4aBaiy pembrolizumab, MO-BUCOKHAT TOBaAp
OT HECHHOHMMHH MYTAalIlMH C€ aCOLMHPA C M0-I00Bp 00eK-
TuBeH oTroBOop U TpaitHa PFS. EdukacHocTTa € cBBp3aHa
CBIO C ,,MOJIEKYJISIPHUSI TTOJAIHNC HA MyHIaYecKus CTaTyc,
ONpeAeNIeHN MYTAallMM B IBTUIIATA 34 BH3CTAHOBSIBAHE Ha
JHK u no-Bucokust HeoaHTUreHHus rosap. [Ipu enun nanu-
€HT C OTI'OBOP KBbM JICYEHHETO HEOAHTUTEeH-CIEIIUPUIHNTE
CD8&+ T k1eThUHH OTTOBOPH Ca CHIIBTCTBAHU OT TYMOpHA
perpecusi. ToBa mpezanonara, 4¢ TEHETUYHUAT Npodus Ha
HJPBJ onpenens orroBopa kbM anTu—PD-1 Tepanusra.

PesynraTtute OT KIMHUYHHUTE MPOYYBAHHUS M NAHHUTE OT
peanHaTa KJIMHUYHA IIPAKTHKA JEMOHCTPHUPAT 3HAYUMOCT-
ta Ha NGS, K0ATO HapacTBa ¢ JOMBIHUTEIHOTO UACHTUDH-
[UpaHe Ha KIUHUYHO PEICBAaHTHU TCHETUYHH aITePAIU H
pa3paboTBaHETO Ha HOBU Tepanuy. TEXHOIOTUATA HE CaMO
JlaBa HOBO MO3HAHUE 32 TCHETHYHATA apXUTEKTypa Ha paKa
(14), B wactaoct Ha H/IPB/I, HO u pa3kpuBa BH3MOKHOCTH
3a ONTHMHU3HWpPAaHE B3EMaHETO Ha peIIeHHs ImpH u30opa Ha
JIeYeHHeE, 33 TON00pSIBaHE IIPEKUBICMOCTTA HA TAITUEHTHTE
U TSXHOTO Ka4yeCTBO Ha KUBOT.

OBCBXAAHE

Hacrosmusar o030p o0600maBa HaIWYHHUTE MTyOIHKYBa-
HU MaHHW 3a eukxacHocTTa Ha NGS, CpaBHEHa ¢ Ta3W Ha
CTaHJAPTHHUTE IUATHOCTHYHHU TECTOBE IPHU TAIUEHTH C
HAPB/l. AnHanu3bT Ha Te3W JaHHU JOBEIE IO HAKOJIKO OC-
HoBHH 3akmiodeHus. C NGS morar na ce naeHTUGUIHpPAT
BCHYKH KJIACOBE aJITEPAINH JOPH IIPH U3MOI3BaHE HA MaJ-
KH Ipoou ¢ HUCKO TyMopHO cbabpxkanue. C NGS ce oTkpu-
BaT KJIMHWYHO PEJICBAaHTHH AJIITCPAIlNH TOPU MPH TMAIUCH-
TH, KOUTO UMAaT OTPHUIATEIHN PE3YyITATH IPH MPEIXOTHO
He-NGS TtectBane. TexHoNOTHsITa MPEAOCTaBs KIMHUYHA
mmoJi3a W rojamnomara n3bopa Ha oJ0OpeHH TapreTHH Tepa-
MY, OCBCH TOBAa MMa TOTEHIMANa Ja BIWSEC BBPXY ydac-
THETO B KIWHUYHH poyuBaHus. NGS uMma 1 IpeIuKTHBHA
CTOHMHOCT 332 OTTOBOpPA KBbM JIEUEHUETO, ThI KAaTO /1aBa Bb3-
MOYHOCT 3a orieHka Ha TMB u MSI.
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In addition, Ali SM et al. (2016) (8) conclude that 80%
of the patients with ALK rearrangement identified by
NGS, but negative by FISH testing, responded to the
ALK inhibitor crizotinib.

Besides its role in choosing an adequate therapy, NGS
is predictive of response to treatment since it enables
the assessment of Tumour Mutation Burden (TMB)
and Microsatellite Instability. In order to examine the
molecular determinants of response to treatment with
immune checkpoint inhibitors in NSCLC treated with
pembrolizumab, Rizvi NA et al. (2016) (13) used whole-
exome sequencing (WES). Based on the data analysis,
it appears that in patients receiving pembrolizumab
higher nonsynonymous mutation burden was associated
with improved objective response and durable PFS.
Efficacy also correlated with the molecular smoking
signature, selected DNA repair pathway mutations
and higher neoantigen burden. In one responder,
neoantigen-specific CD8+ T cell responses paralleled
tumour regression. This suggests that genomic profile
of NSCLC shapes response to anti—PD-1 therapy.

The results of clinical and real practice studies
demonstrate the significance of NGS, which is
increasing with the additional identification of clinically
relevant genetic alterations and the development of new
therapies. Not only does the technology provide new
knowledge of the genetic architecture of cancer (14), in
particular NSCLC, but it also opens up opportunities
for optimizing decision-making for treatment choices,
as well as for improving the survival of patients and
their quality of life.

DISCUSSION

This review summarizes the available published data
on the efficacy of NGS compared to the efficacy of
standard diagnostic testing in patients with NSCLC.
The analysis of these data has led to several main
conclusions. NGS can detect all classes of alterations
even in small samples with low tumour content. NGS
detects clinically relevant alterations even in patients
who tested negative in prior non-NGS testing. The
technology delivers clinical utility and improves
matching of patients with approved targeted therapies.
Moreover, it has the potential to make an impact on
clinical trial participation. NGS is also predictive of
response to treatment since it enables the assessment of
TMB and MSI.
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3AKJITIOMEHUE

Pesynrarure OT KIMHUYHHUTE POYYBAHUS U NAHHUTE OT pe-
aJHaTa KJIMHUYHA ITPAKTUKA JEMOHCTPUPAT 3HAUMMOCTTA Ha
NGS, k04TO HapacTBa ¢ AOMBIHUTEIHOTO HACHTUDUIIUPAHE
HAa KJIMHUYHO PEJICBAHTHHM I'CHCTUYHU alTepallid U pa3pa-
0OTBaHETO HA HOBU Tepamuu. TeXHOJOrUsATa HE caMO JlaBa
HOBO IO3HAHWC 3a T'CHCTHYHATA apXHUTEKTypa Ha paka, B
gacTHOCT Ha HJIPB/I, HO 1 pa3kpuBa Bb3MOXKHOCTH 3a ONTH-
MU3HpaHE B3EMAHCTO Ha PCIICHUS PU M300pa Ha JICUCHUE,
3a IOI00PsIBaHE MPEKUBACMOCTTA HA MAIIMEHTUTE U TSIXHOTO
KaueCcTBO Ha )KUBOT.
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YKA3AHUS KbM ABTOPUTE

BbZITAPCKO CNMUCAHUE 3A OBLUECTBEHO 3APABE e mHoro-
nNpooUNHO cnucaHue, KOeTo BK/YBa nybavKaumMm B 06/1acTTa Ha
34paBHaTa NOMIMTMKA, 34PaBEH MEHUAKMBHT U MKOHOMMUKA, enuae-
MWOOTUA Ha HEMHDEKLMO3HUTE U 3apa3HMTe 6oaecTH, 34paBeTo Ha
HacesieHWNeTo /skeHnTe/aeuata/, NPOMOLMA Ha 34PpaBETO U NpoduUAaK-
TWKa Ha 6onecTuTe, OKOHA Cpesa U 34paBe, XpaHWU U XpaHeHe, TPyAo-
Ba MeAMUMHA, NCUXMYHO 34paBe, KPU3UCHM CUTYyaL UK 1 obLLecTBEHO
3apaBe. MaTepuanuTte ce oTneyaTBaT Ha 6bArapPCKM U aHIUIMCKM 3UK.
B cnucaHmeTo ce nybanKyBar:
- HayyHu ctatmm (go 12 ctp.): CtatumTe BKAtOYBAT BbBeneHue,
Llen, MaTtepunan n metoam, Peayntatn, ObcbkaaHe, 3akaoueHne
1 KHuronumc.
- 0630pu (A0 12 ctp.): O630pKTe TPAGBa Aa NPEACTABAT 3HAYUMM
Temu B 061acTTa Ha 0bLecTBEHOTO 34 paBe.
- [Auckycus, nos3uvumm (Ao 6 cTp.) - 3acsarat Bcaka obnact Ha 06-
LLLecTBEHOTO 34 paBe.
- MHeHus, cbbutna (4o 1 cTp.) - NPeACTaBAT aKTyasHU, 3HAYMMU
WU ANCKYCUOHHU NPOo6aeMu U BarKHU CbOUTUA.
- lNpepcTaBsaHe Ha HOBM KHUTK uan codTyep (8o 1 cTp.)
OTroBOpPHOCT Ha aBTopa: Bcuukn npeacTaseHn 3a nybankysaHe ma-
Tepuanu Tpsbsa ga 6bAaT OpUrMHaNHM pa3paboTKK, KOUTO He ca nyb-
JINKYBaHW 0 TO3M MOMEHT 1 He ca NoAafeHu 3a NybnKyBaHe apyra-
ne. Npuetute pbKoNucK He moraT Aa 6baaT nybAnKyBaHu cies ToBa B
APYTY U3L,3HUA B CbLUMA BUA, U3LANO UM HA YaCTU U HA KaKbBTO M Aa
61n0 e3unkK, 6bes cbrnacneTo Ha “BbArapcko cnucaHume 3a obWEecTBEHO
3apase”. ABTOpUTE OTrOBapAT 338 BCUYKM YaCTM OT maTepuana cu.
HayuyHa eTuka: OTroBOpHOCT Ha aBTOpUTE € Aa Y40CTOBEPAT, Ye BCA-
KO M3c/iegBaHe BbpXy xopa e 610 0406peHo oT KoMUcKA No Meam-
LUMHCKA eTuka.
NopaBaHe Ha pbKonucute: MaTtepuanute Tpsabea Aa 6baaT Nnogasa-
HU B e/IeKTPOHEH BUZ (MO eNleKTpoHHa nowa uam Ha CD/gucketa) u
KaTo nevyaTHo Konue (2 konua, dopmat Ad). MatepuanuTe oT 6barap-
CKWUTE aBTOPU TpAbBa Aa 6bAaT Ha HbArapCKM M aHIIMIACKY €3UK, a Ha
aBTOpMTE OT YyKOMHA Ha aHIINIACKK €3UK.

NOArOTOBKA HA PbKOIMUCA

MpuAapyXUTEeNHO NUCMO: PHKONUCHT Tpsabea Aa 6bae NPUAPYKEH C
NUCMO, YAOCTOBEPABALLO, Y€ MaTEPUaNbT U AaHHUTE WM YacTu OT
TAX He ca buam nybauKysaHu gocera (OCBEH KaTO pe3tomMe), KakTo 1
ye MaTepuanbT He e Nog NeyaT v He e Bb3/IOKEH 33 peLeH3npaHe 8
ApYro ussaxue.

3arnaBHa cTpaHuua: Bug Ha pbKonuca (opuruHanHa ctatus, 063op
1 Ap.); 3arnaeue, MMeHa Ha aBTopuTe M MecTopaboTa No Bpeme Ha
M3roTBAHE Ha MaTepuana; Mme 1 Nb/ieH agpec Ha KopecnoHAMpa-
wuA aBTop, TesedoH, eNeKTPOHHA NoLLa; BnarogapHocTwu
KbM /1MLLA U KOJIETU C MPUHOC 33 U3C/eABaHETO.

YKasaHua 3a opopmneHue Ha matepuanurte: Manonssart ce mepHu
eAVHULN Ha MeXayHapoaHaTa cuctema Sl. [la ce n3barsat akpoHu-
MW, OCBEH aKO He ca obuwonpueTu. AKPOHUMWUTE U CbKpaLLEHUATA
ce peduHUpAT Npu NbpBaTa MM ynotpeba B TekcTa. PailnoseTe Ha
pbKoMnuca ce noaasaT BbB popmat Ha Microsoft Word. dopmatsbt
Ha cTpaHuuuTe Tpabea Aa 6bae A4 c noseTta oT 2,5 cm OT BCUYKMK
cTpanu, wpndTsT 12-point Times New Roman ¢ 1,5 nHtepsan mexay
penoseTe. TEKCTBT Ce NOAPaBHABA CaMO OT JIABO.

Pestome: 3a Hay4HM CTaTWUW ce MOATOTBA Pe3toMe CbC CneHaTa CTPYK-
Typa v nogzarnasua: ObocHoBKa, Lien, Metoau, PesyntaTtu u 3aknto-
yeHue. Mpu matepmanu 6e3 cTpyKTypa (Hanpumep, METOLO0NOTUYHM
MaTepuann) ce AOMyCcKaT pe3tomeTa, HECTPYKTYPUpPaHU NO ropHUA
HauuH. Pe3tomeTo TpabBa Aa cbabpika He noseye oT 250 gymu.
Knwouosu gymu: MNpencTtaBaT ce c/ief, pe3toMeTo.

Tabauum: Tabnanumnte TpAbBa Aa MMaT ACHU 3arnaBuA U NpU Heobxo-
OUMOCT 0BACHUTENHN BenexxKku nog yepTa.

durypm: Beaka durypa ce nogasa Kato oTAeNeH AOKYMeHT/daiin.
durypute ce HomepupaT No pesa Ha LUTUPAHETO MM B TeKCTa. Besika
durypa TpsabBa ce npuapyrKaBa Cc KpaTKa fiereHaa Ha oTAe siHa cTpa-
HULa, KOATO cnenBa KHMUronuca v e yact oT TeKcToBuA dainn. B mate-
pyanuTe Ha 6bAraPCKUTE aBTOPYU 3arnaBmATa U TEKCTBT KbM GUrypu-
Te TpabBa Aa 6bAAT Ha GBATAPCKU U AHTIMIACKM €3UK.

KHuronuc: LluTupaHute M3TOYHMLM Ce HOMEePUPAT Mo pesa Ha NocoY-
BaHETO MM B TEKCTA M Ce OMMCBAT HEMOCPEeACTBEHO Caes OCHOBHMUA
TEKCT. B TEKCTAa HOMEPBT Ha LUTUPAHUA M3TOYHMK Ce NOCTaBA B CKOOMW.
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INSTRUCTIONS FOR AUTHORS

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

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

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

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

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

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

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

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

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

MANUSCRIPT SUBMISSION DIRECTIONS

Cover Letter: The submitted manuscript should be accompanied
by a cover letter stating that the paper and the data have not
been previously published, either in whole or in part (unless as
an abstract), and that no similar paper is in press or under review
elsewhere.

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

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

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

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

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

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

M W W 2019 ™ = = BULGARIAN JOURNAL OF PUBLIC HEALTHM M M Vol.11 M MNo3 W W ™









	1
	2
	2015_Korica_3_4
	Page 1

	2015_Korica_4
	Page 1


