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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 cnvcaHue 3a obuwecTseHo 3apase” e MHOronpoduaHo
CMWcaHue, KOeTo BKAOYBA NybanKkauum B obaacTTa Ha 34paBHaTa
MOANTMKA M MNPAKTUKA, 3A4PaBHUA MEHWANXKMBHT U MKOHOMMUKA,
enuaemmonorna Ha HeuHOEKUMO3HWUTe U 3apasHuTe bonecTw,
34pase Ha HaceneHneTo/eunTe/ geuarta, NPOMOLMA HA 34PABETO
n npodunakTMka Ha bonecTuTe, OKONHA cpesa U 34pase, TPyAOBa
MeAMLMHA, XPaHU U XpaHEHE, KPU3UCHWU CUTYaLMK U ObLLecTBEHO
34paBe, NCMXMYHO 34 paBe. CnncaHneTo gasa GOpyMm 3a ANCKYCUA MO
aKTyanHu npobaemu Ha obuecTBeHoTo 34pase B Bbarapwusa, EBpona,
CALL, » ap. cTpaHu. B cneunanHu NpunoxeHua ce nyb6anKysat
MaTepuann, NOCBETEHM Ha aKTyasIHU TeMu, NPOyYBaHuA, pe3tomeTa
WU [OKNAAM OT MeXAYHapoAHU WM HaUWMOHaNAHWM HayydHu dopymu
M Kpbranm macu. CnvMcaHMeTo Mma 3a uesn Aa nonyasapusupa u
Hacbpyasa UscnesBaHuna, L,O06PKU NPAKTUKK, NOUTUKK, yNpaBaeHne
n obpasoBaHue B 06/1acTTa Ha obLecTBEHOTO 34paBe. M3nm3a B 4
KHUMKKU FOAMLLHO Ha 6brapCcKy M aHIIMACKK e3U1K, Ny6IMKyBaHU Ha
MHTEpHeT CTpaHuMuaTa Ha HaumoHanHUA LeHTBbp No obLyecTBEHOTO
3ppase aHanusu (http://ncpha.government.bg)
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3APABHA MONMUTIKA N NPAKTUKA

OLIEHKA HA Bb3OENCTBUETO
BbPXY 3OPABETO 3A BbJIFAPUA.
TEOPETUYHU U NPAKTUYECKHN
ACTEKTHU

Xpucro Xunkos!, UBan Kocros?

! Hayuonanen yenmup no obwecmeeno 30pase u aHaiusu
2 Hoe 6vacapcku ynusepcumen

PE3IOME

Obwecmeenomo 30pase Ha Ovrecapume e He3a0080IUMETHO,
0C06EHO 6 CPasHEHUe CbC CPEOHOEEPONEUCKUMe CIMOIHOCMU
Ha 30pasHo-0emoepagcku nokazamenu. Bvaeapus e na nvpeo
MACMO NO eOUH 0m OCHOBHUMe Kpumepuu 3a 000pe (hyHKYuo-
HUpawja 30pasHa cucmema — 00CMvh 00 MEOUYUHCKU YCYeU
U 3ae0HO ¢ MO8A e HA eOHO OM NOCAeOHUMe Mecma no 0cma-
Hanume nokasamenu. Hanpasen e uzgo0vm, ue pasnpedene-
HUemo Ha pecypcume 6 CUCMeMama e HeeheKmusHo u 600U
00 OUCHPONOPYUY 668 6CUUKU CEKMOPU U Ye HeNnpeKbCHa-
momo ysenuuenue Ha cpeocmeama 3a 30pageona3eanemo, 6
He206ama jieueOHo-0UaeHOCMUYHA Yacm, He e1use Cbujecm-
6eno Ha 30pasHo-oemozpagckume noxasamenu. Onucau e
UHCTPYMEHIN U MeMOOUKA 3a NPOSHO3UPAHE HA NOLOJCUME]-
HUume u Ha ompuyamenHume 8b30€licmeus 6bpxy 30pagemo
Ha peduya mpaouyuorHu u Hosonosaguau ce paxmopu (HIA).
Ipeonooicen e Habop om UHOUKAMOPU U MEMOOUKA 34 OYEHKA
Ha 8vb30elicmseuemo 8vpxy 30pasemo, ¢ yei gopmyiupane Ha
30pagHa NOIUMuUKA, OCHO8AHA HA DOKA3AMENCMEA.

KurrouoBu xymu: o0mIeCTBEHO 31paBe, IeTePMUHAH-
TH Ha 3]IpaBe, OLIEHKA Ha Bb3/eHCTBUETO, 31paBHO-/IE-
MorpagCKy TTOKa3aTeln

BbBEAEHUE

Cropen neiictBamara nepuaunns Ha CBeTOBHaTa 3/paBHA
oprauusanus (C30) 3apaBeTo € ,,ChbCTOSHUE Ha TBIHO (Pr3H-
4eCKO, ICUXUYECKO M COLIMAIHO OJiarornoirydue, a He mpocTo
oTcheTBHUE Ha OonecT ninu Hemour “(1).

3arpyaHeHusATa B Je(pUHUPAHETO HA TOHATHETO ,,3/1paBe’ ni-
BaT OT HETOBATA KOMIJIEKCHA ITpUposia. Ts 1aBa Bb3MOKHOCTH
na ObJie pasriiex/iaHa OT pa3iIMyHU 3[PaBHU M COLMATHH ac-
nekTH. CBIECTBEHOTO €, Y€ 3APABETO Clie/iBa 1a Ob/Ie OCHOB-
Ha WHJWBUIyalHa, OOIIECTBEHA W MHCTUTYIMOHAJIHA IICH-
HOCT — €/IMH OT OCHOBHHUTE KOMIIOHEHTH Ha HaI[MOHAJIHATa
CUTYPHOCT, CJIEZIOBATEIHO, BCEOOIa I'PHkKa K OTTOBOPHOCT.

Jlobpomo 30pase e:
*  eIHO OT (PyH/IaMEHTAHUTE YOBEIIKHU MPaBa;

* abcoNOTHO HEOOXOIMMO YCIIOBHE 32 IUYHO U OOIIECTBEHO
Oyraromnonyywue;

e 0Oe3cropeH (pakTop 3a COIMAIHO CIUHCTBO, yCTOMUUBOCT U
HAIMOHAHA CUTYPHOCT;

HEALTH POLICY AND PRACTICE

HEALTH IMPACT
ASSESSMENT FOR BULGARIA:
THEORETICAL AND PRACTICAL

ASPECTS

Hristo Hinkov?, Ivan Kostov?

! National Center of Public Health and Analyses
2 New Bulgarian University

ABSTRACT

The public health of Bulgarians is unsatisfactory,
especially in comparison with the average European
values of health and demographic indicators. Bulgaria
ranks first in one of the main criteria for a well-
functioning health system - access to medical services and
at the same time is one of the last in other indicators. It is
concluded that the distribution of resources in the system
is inefficient and leads to disparities in all sectors and
that the continuous increase in funding for health care in
its treatment and diagnostic part does not significantly
affect the health and demographic indicators. A tool and
methodology for predicting the positive and negative
health effects of a number of traditional and emerging
factors in the health impact assessment (HIA) process
are described. A set of indicators and a methodology
for HIA has been proposed in order to formulate an
evidence-based health policy.

Key words: public health, determinants of health
impact assessment, health and demographic
indicators

INTRODUCTION

According to the current definition of the World Health
Organization (WHO), health is ,,a state of complete
physical, mental and social well-being and not merely the
absence of disease or infirmity* (1).

The difficulties in defining the term ,health® come
from its complex nature. It provides opportunities to be
considered from different health and social aspects. It is
essential that health should be a fundamental individual,
societal and institutional value - one of the main
components of national security, therefore, universal
care and responsibility.

Good health is:
» one of the fundamental human rights;

* an absolutely necessary condition for personal and
social well-being;

* an indisputable factor for social unity, sustainability
and national security;
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3APABHA MONMATUKA U MPAKTUKA

®* HWHBCCTHULMUA B MKOHOMHWYECKHA PACTCK HA CTpaHarTa,

*  BaxkeH (DaKTOp 3a KAYECTBOTO Ha TPYJOBHTE PECYpPCH H 32
KOHKYPEHTOCITOCOOHOCTTA Ha UKOHOMHKATa (2).

3npaBeTo ce M3MEpBa OCHOBHO 4pe3 T. Hap. 3ApaBHO-JE-
Morpadckn mokazarenu. OCHOBHUTE cpen TAX ca: ,,0poi
Ha HaceJleHue, ,,Bb3pacToBa CTPYKTypa®, ,,paxkgaeMocT,
»CMBPTHOCT® (,,00m1a%, ,,IeTCKa™ U ,,IPEKIEBPEMEHHA)", ,,3a-
OoneBaeMocT®, ,,00JI€CTHOCT®, ,,CPEIHA TPOABIKUTEITHOCT
Ha )KUBOTA* U JIp.

CbcmosiHue Ha 6b12apckusi 30paseH CeKmop

dyHgaMEeHTaIHUTE TPOMCHH B CHCTEMATa Ha 3paBeolia3Ba-
Heto y Hac cien 2000 r. ch3aagoxa HOBH OOIIECTBEHU B3au-
MOOTHOIICHHS M IPEOOpa3rxa U3 OCHOBH LCIIHSI CEKTOP.

Hpe3 MOCJICAHUTE NCCCTHUIICTUA Y HAC!

¢ 3HAYUTCJIHO CC yBCJIMYMUXA Hy6HI/I‘IHI/ITe CpCACTBA 3a MC-
JAUIWHCKHA YCIIYT'H, JICKAPCTBA U U3JACTINS;

o JOMAaKMHCTBATa pa3xoABaT IIOYTHU CBHIOUTE IO PpasMEp
CpencTBa 3a 3paBeTo Ha cBouTe wieHoBe, kakTo H30K;

* ce pa3mupsBaT MyOJWYHUTE U YACTHUTE MHBECTHULIMH 32
3[paBHa anaparypa 1 HHQpacTpyKTypa;

* Ce 3ara3Ba CPaAaBHUTENHO A00PO HUBO Ha JOCTBII HA MAllU-
EHTHTE JI0 3[PaBHH YCIYTH.

3aeHO ¢ TOBa C€ Ch3/aJ0Xa M HATpymaxa npoOIeMu, KOUTO
BCE MO-TPYHO HAMUPAT PEllIeHHE TIOPaIH peauia 00CTosTeN-
CTBa OT MOJUTUYECKH U CTPAaTErHUeCKH Xapaktep. B mocien-
HUTC 'OAVMHHW BHUMAHUECTO Ha O61HCCTBOTO U UHCTUTYLIUUTE
BCE IIOBEYE CE€ HACOYBA KBM HEIOCTATBIMTE Ha CUCTEMaTa
Ha 3[paBeola3BaHeTo, paboTeUunuTe B HEsl U yNPaBICHCKHU-
Te eKHIu. ToBa BHUMaHUE U HapacTBAIIMUTC U3MCKBAaHUA HA
0O0IIIECTBOTO Ca HAII'BJIHO OIIPABIAHU, 3AUJOMO CHCIMOSHUETNO
Ha 0bwecmseHomo 30page y Hac OMCmMvneda 3HAYUMENTHO OMm
cpeonomo pasnuue 6 EC.

Cnopen EuroHealth Consumer Index 2018 bwairapus 3aema
31-Bo mscTo oT 34 HaOnronaBaHu eBponelicku crpanu. Ctpa-
HaTa HU Habmpa 591 Touku npu makcumanau 8§93 Ha [lIBenus
(3). B TppceHeTO HA IPUYMHHNTE 32 TOBA HEYJOBIETBOPUTEII-
HO KJIACHpaHe CJe[[Ba Ja CE€ MMa IIPE/IBH[, Y€ B CpPaBHUTE-
JICH TUTaH OBIATapCKUAT 3apaBeH cextop e Ha III-IV wmscto
B EBpoma m mpeBb3XoXaa MOYTH BCHYKH BHCOKOPA3BUTH
€BPOIIEHCKHU CTPAaHU MO €IAMH OT Hali-CKBIIUTE 32 IOKPUBAHE
KPUTEPHUH 32 KaUeCTBO Ha 3/1paBEONa3BAHETO - ,,JOCTBII JIO
neyenne”. IlocoueHOTO 00CTOATENCTBO HE OOSCHSABA, a IO-
CTaBsl OIlE TT0-0CTPO Ipobiema, 3awyo bvieapus 3aema eono
om nocieonume mecma ¢ EC no pasnuwe na sopaseonaseamne
U N0 CMOUHOCMU HA 30PABHO-0eMocpahcKume noKazamenu.

[TapaiokcbT, KOMTO ce ouepTaBa yCTOMUYMBO MPe3 MOCIEIHUTE
10-15 ronuHM 1 KOMTO ce MUTHUpa B pearlia JOKJIaI1, CBhp3a-
HU C e()eKTUBHOCTTA HA CUCTEMara Ha 3/IpaBeola3BaHETO y
Hac, €, 4e He3aBHCHUMO OT BCE MOBEUE yBEINYaBAIUTE CE pas-
XOJIY ¥ UHBECTULIMH 32 JISUeHUE U JIEKapCTBa, TOBA HE BOJIU JI0
OYaKBAaHOTO IMOJOOPEHUE HA 3PAaBHO-IEMOrpa)CKHUTE ITOKa-
3arenn. Haara ce OCHOBaTEITHO XUTIOTE3aTa, Ye MyOTUIHHUTE

HEALTH POLICY AND PRACTICE

* investment in the economic growth of the country;

» an important factor for the quality of labor resources
and for the competitiveness of the economy (2).

Health is measured mainly through the so-called
health-demographic indicators. The main ones are:
»population®, ,,age structure®, ,birth rate®, ,,mortality*
(,,general®, infant® and ,,premature®), ,,morbidity*,
»prevalence®, ,,average life expectancy*, and others.

Condition of Bulgarian healthcare sector

The fundamental changes in the healthcare system in our
country after 2000 have created new social relations and
fundamentally transformed the entire sector.

In recent decades in our country:

* public funds for medical services, medicines and
devices increase significantly;

* houscholds spend almost the same amount on the
health of their members as the NHIF;

* public and private investments in health equipment
and infrastructure are expanding;

» a relatively good level of patients® access to health
services is maintained.

At the same time, problems have been created and
accumulated that are increasingly difficult to solve due
to a number of political and strategic circumstances.
In recent years, the attention of society and institutions
is increasingly focused on the shortcomings of the
health care system, its staff and management teams.
This attention and the growing demands of society are
fully justified, because the state of public health in our
country lags significantly behind the EU average level.

According to the EuroHealth Consumer Index 2018,
Bulgariaranks 31stoutof 34 observed European countries.
Our country is gaining 591 points with a maximum ones
of 893 for Sweden (3). In search of the reasons for this
unsatisfactory ranking, it should be borne in mind that
in comparative terms the Bulgarian healthcare sector
ranks 3rd — 4th place in Europe and surpasses almost all
highly developed European countries in one of the most
expensive criteria for quality of health care like ,,access
to treatment®. This circumstance does not explain, but
poses even more sharply the problem why Bulgaria
occupies one of the last places in the EU in terms of
healthcare and in terms of health and demographic
indicators.

The paradox, which has been steadily emerging over the
last 10-15 years and which is cited in a number of reports
related to the effectiveness of the healthcare system in
our country, is that despite the ever-increasing costs and
investments in treatment and drugs, this does not lead to
to the expected improvement in health and demographic
indicators. It is reasonable to assume that public efforts are
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3APABHA MONMUTIKA N NPAKTUKA

yCHITUs ca Hee(DeKTHBHY MOPaAIH HAPACTBAIIU JUCTIPOIIOPIIHH
B pas3MpeieICHUEeTO Ha Pa3XOJqUTe U MHBECTUIIUUTE, BKIIOUH-
TEJTHO Ha Te3H 3a 3/1pase. [IpobieM Ha TbpkaBHATA ITOJIUTUKA
€ OTCTpaHsBaHe Ha JUCHPONOPILUUTE B pa3npelleIeHUEeTO Ha
MyOMUYHAUTE Pa3XOdU W MHBCCTHIINH, HACOYBAHETO UM TaM,
KBJICTO I TTOBUIIAT Hail-e()eKTHBHO OOIIECTBEHOTO 3/IpaBe.

IIpuemame, ye nocTuranero B bbiarapusi Ha cpegHuTe 32
EC nuBa Ha onpeJesieHH 31paBHO-IeMorpadckm nokasa-
TeJIH € B CbCTOSIHME /12 HeyTPAIN3HPA B 3HAYNTEJIHA CTe-
TeH OTPULATETHUS eCTeCTBEH NPUPACT HA HAceJeHNeTO U
MO TO3M HAYWH /1A CTaHe NMPeANOoCTABKA 32 MPeoo IsiBaHe
Ha aemorpadcekara kpusa B bearapus (4).

I_[enTa Ha MpaBUTCJICTBECHATA MMOJUTUKA CJIEABA 1a 6’1)[[8 OIl-
TUMHU3UPAHC HA BCUYKH Hy6J'II/I'-IHI/I pa3xoau U UHBECTULIUH,
TakKa 4€ J1a OTTOBAPAT HAa UBUCKBAHETO 3a IOCTUTAHC HA CPE/I-
HUTC eBpOHeﬁCKPI 3Z[paBHO-Z[eMOFpa(1)CKI/I IIOKa3aTCJIn.

ToBa n3nckBane TPAOBa /1a ce MPUII0KH KBM BCHIKHU PA3XOIH
Y MHBECTHIINH B 3][PaBHUS CEKTOP M B OCTAHAJINTE MyOnnd-
HU CEKTOPH, OT KOUTO 3aBUCH 3PABETO Ha HACEICHUETO.

IIpenu ToBa cienBa a ce OLEHU BB3ACHCTBHETO HAa BCUYKH
(dakTopH BHpXY 3/[PaBETO HA HACEIECHHETO.

H”praTa CTBbIIKA ITpU pa3pa60TBaHeT0 Ha AbprKaBHA MOJUTHU-
Ka U CTpaTrerugd 3a n0a06p${BaHe 3ApaBCTO HAa HACCIICHUETO €
Pa3BUTHUETO HAa 3HAHUCTO 3a (l)aKTOpI/ITe, OT KOUTO TO 3aBUCH
1 3a HAYMHA Ha TAXHOTO BLBﬂCfICTBI/I@.

CBeToBHaTa 3/1paBHA OpraHU3aIUs ONPEes ,,JeTePMUHAH-
THTE Ha 3/IpaBeTo", KaTo (HaKTOPH, KOUTO T'0 TOAIBPKAT H
yKpernBar u ru 00001maBa B 9 mmpoxu kareropuu (Purypa 1).

Queypa 1. JlemepmuHaHmu Ha 30pagemo

HEALTH POLICY AND PRACTICE

ineffective due to growing disparities in the distribution
of costs and investments, including those for health. A
problem of state policy is the elimination of disparities in
the distribution of public expenditures and investments;
directing them where they will most effectively improve
public health.

We accept that the achievement in Bulgaria of the
EU average levels of certain health and demographic
indicators is able to significantly neutralize the
negative natural population growth and thus become
a prerequisite for overcoming the demographic crisis
in Bulgaria (4).

The aim of government policy should be to optimize
all public spending and investment so that it meets the
requirement to achieve European average health and
demographic indicators.

This requirement must be applied to all costs and
investments in the health sector and in other public
sectors on which the population’s health depends.

Before that, the impact of all factors on the health of the
population should be assessed.

The first step in developing a government policy and
strategy to improve the health of the population is the
development of knowledge about the factors on which it
depends and how they affect.

The World Health Organization identifies the
»determinants of health” as factors that support and
strengthen it and summarizes them into 9 broad categories
(Figure 1).

Figure 1. Determinants of health
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UsmouHuk: WHO. The determinants of health, Source: WHO. The determinants of health, https://www.who.

https://www.who.int/hia/evidence/doh/en/

Karo mHaii-BakHM (C Hai-CHITHO BB3JICHCTBHE BBPXY 3Ipa-
BETO) ce codaT: 1) conmmamHaTa W MKOHOMHYECKaTa Cpena;
2) ¢usmveckara cpena; u 3) MHANBUIYATHUTE XapaKTepHUC-
THKH U TTOBEJCHUETO HA YOBEKA.
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The most important (with the strongest impact on health)
are: 1) the social and economic environment; 2) the
physical environment; and 3) individual characteristics
and human behavior.




3APABHA MONNTNKA N MPAKTUKA

HUman JAPYTY HAUWHHU Ha NPCACTABAHC HA ICTCPMUHAHTUTE U
OLIEHKA Ha TAXHOTO Bb3/IeHCTBHE BHPXY O0IECTBEHOTO 3/1pa-
Be. ToBa e HanpaBeHo 3a ctpanure ot OUCP (durypa 2)

Qduaypa 2. OueHka Ha 3Hadumocmma Ha 5 30pasHu
demepmuHaHmu e OUCP

HEALTH POLICY AND PRACTICE

There are other ways of presenting determinants and
assessing their impact on public health. This is done for
OECD countries (Figure 2)

Figure 2. Evaluation of significance of 5 health
determinants in OECD

FeHeTnuHY
1 Buono-

CouwnanHo -
WMKOHOMWYECKK
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40%
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noseaeHue
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Ouenka Ha npoyenmume:; Tarlov AR. Ann N Y Acad Sci 1999; 896: 281-93;
and Kindig D, Asada Y, Booske B. JAMA 2008; 299(17): 2081-2083.

Genetic

Social economic
factors

40%...

Health behaviour
30 %

Percentage evaluation: Tarlov AR. Ann N Y Acad Sci 1999; 896: 281-93;
and Kindig D, Asada Y, Booske B. JAMA 2008; 299(17): 2081-2083.

U3mouHuk: https://www.orpca.org/initiatives/social-
determinants-of-health

N3cnenBanms (5) moka3Bat pa3indyHa TEXECT Ha Bb3/IEHCTBHE
HA OCHOBHHTE JICTCPMHHAHTH, HO € HAJUIIE KOHCEHCYC MEXK-
Iy HM3CJIEJ0BATEINTE, Y€ OOJHUYHOTO JICUEHHE MMa OTHO-
CHUTEJIHO MaJika pPOJisi B YKPEIMBAHETO M MOIIBPKAHETO Ha
0OIIIECTBCHOTO 37paBe - cpenHo okosno 10%, karo MHOro
MO-T'OJISIMO 3HAYCHUE UMAT COITHATHO-MKOHOMHYECKHUTE (hak-
TOpI/I U JINYHOTO 321paBHO IIOBCACHHUEC, CJICABAHU OT q)aKTOpI/I-
T€ Ha OKOJIHA Cpe/ia M HACJIEACTBEHHU (PAKTOPH, KOUTO UMAT
paBHO 3HaueHue ¢ OOTHUIHOTO Jieuenue. Korato ce aHanusu-
paT MEpKHUTE 3a Momo0psiBaHEe Ha 3[PaBETO HAa HACEICHHUETO,
cJieaBa 1a ce nmMa HpeﬂBI/IlI, Ye HC BCUYKHU lleTepMI/IHaHTI/I Ha
37IpaBeTO C€ MOJJIaBaT HAa Bb3JCHCTBUE U TpOMsHA. TakuBa,
HaAIpUMep, Ca Bb3pacTTa, MOJBT U HACICICTBEHOCTTA.

KakTo ce BmKIa MOBEYETO OT JNCTCPMHUHAHTHUTE CE HAMHU-
paT W3BBH 3[PaBHUS CEKTOP U OCBEH TOBA, TC BB3ICHCT-
BaT IO-CHJIHO BBPXY 3IIPaBETO HAa HACEICHHETO OTKOJIKOTO
OOTHUYHOTO JICUCHUE. AKO 3JIpaBETO C€ PA3IICKIa KaTo
WKOHOMUYECKHU MPOJYKT, CUCTEMaTa Ha OOJHUYHOTO 3JIpa-
BEONa3BaHE HE MPOW3BEXJa W HE yKpemBa 3apase. Ts ro
BB3CTAHOBSIBA B HSKAKBa CTEIICH, KATO KOMIICHCHPA HUIU OT-
CTpaHsBa MICTUTE, HAHECEHU OT Ooyectute. I TO HE BUHATH
ycrenrHo. J{pyru 3ApaBHU TETEPMUHAHTH MMAaT MHOTOKpAT-
HO TIO-T'OJIsSIMa POJIsl B HETOBOTO (POPMUPAHE U MO0OPSIBAHE.

Besika oT Te3u neTepMHUHAHTH 3aBUCH Ha CBOM Pell OT CBOSA
rpyma ¢aktopu (6). Te Ha cBOW pex WMaT 3aBUCHUMOCTH II0-
MEeXIy cH U (hopMupaT KOMIUIeKCcHa cuctema. Ha durypa 3
€ HalpaBeH ONUT Jia ObJe OHATJIC/ICHA €HA TaKaBa CHCTEMa
ChC CENIEM 3PAaBHU JETEPMUHAHTH U 00yCIaBsIInTe ' (hak-
TOpH:

Source: https://www.orpca.org/initiatives/social-

determinants-of-health

The conducted studies (5) show different heaviness
of the impact of the main determinants, but there is a
consensus among researchers that hospital treatment
has a relatively small role in strengthening and
maintaining public health - on average about 10%,
with much more important socio-economic factors and
personal health behavior, followed by environmental
factors and hereditary factors that are equally important
with hospital treatment. When analyzing measures
to improve the health of the population, it should be
borne in mind that not all determinants of health are
susceptible to impact and change. Such are, for example,
age, sex and heredity.

As can be seen, most of the determinants are outside
the health sector and, moreover, they have a stronger
impact on the health of the population than hospital
treatment. If health is seen as an economic product, the
hospital healthcare system does not produce or promote
health. It restores it to some extent by compensating or
repairing the damage caused by the diseases. And not
always successfully. Other health determinants play a
much larger role in its formation and improvement.

Each of these determinants depends in turn on
its own group of factors (6). They, in turn, have
interdependencies and form a complex system. An
attempt is made in Figure 3 to illustrate such a system
with seven health determinants and their determining
factors:
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duzypa 3. KomnnekcHa obycriogeHocm Ha 06uecmeeHomo u

uHAusudyanHomo 30pase

HEALTH POLICY AND PRACTICE
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U3smoyHuk: https://alliance1.org/web/resources/pubs/social-

determinants-health-issue-brief.aspx

Figure 3. Complex modality of public and individual

health

Workplace
Health Services
Public services
Banking
Marital status Emergency
Housing Schools
Working
conditions Communky
Employment e
Incorrles ’ Giltire
Discrimination S sockeny
Education
Cultural and 3
Public welfare

Support for local
business
Business activity
Creating a job
Income level and
distribution

Economics

Urban
. environment

~ Physical
environment

Lifestyle

WHbpacTpykTypa
Energy supply
Transport

Water supply,
waste collection
Noise and vibration
Smell

Greenhouse gas
emissions

Green spaces

Structure of society
Social contacts Air quality
Criminogenic Water quality

: Sports Soil quality
seonmens Healthy life style Local ecosystems
ocelmedie Healthy food Biodiversity
A sense of trust, Bad habits Climate change
independence and Risky behavior
control over life

Source: https://alliance 1.org/web/resources/pubs/social-

determinants-health-issue-brief.aspx
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Komucusara mo conuaiHuTe ACTEPMHHAHTH Ha 3/PaBETO
kbM C30 mocousa 10 cekTopa, B KOUTO UMa (HaKTOpHU, KOH-
TO BB3JEHCTBAT Ha 3ApaBeTo: Ipancnopm, Xpanu u 3emede-
aue, Kunuwe, Omnaovyu, Enepeus, [Ipomuwnenocm, Yp-
banuzayus, Booa, Paouayus, Xpanene. Camo B TpancnopTa
ca HaOemsizanu 11 ¢dakTopa, B xpaHu u 3emezaenue — 25, B
KUIUILE — 5 U Jp.

3apaz[1/1 CJIOKHOCTTA HA Ta3U CHCTEMa OIMTHTE 3a 00sICHE-
HHEC Ha CBCTOAHHECTO Ha O6H.[€CTB€HOTO 3ApaBe C MHOXKE-
CTBO HE3aBHCHUMH JIUHCHHH MOJCJIN HE AaBaT pe3yJiTarT.

HeobOxoqumo e Monesinpane Ha [siiaTa CloXKHa CHCTeMa, 3a
zia ce:

* OLICHM BB3/CHCTBUETO HA JACTEPMUHAHTUTE M OINpPEICIs-
mure ru pakropw;

* wu3bepar Hail-e()eKTUBHHUTE MEPKH 3a MOA0OpsiBaHE 371pa-
BETO Ha HACEJIEHUETO,

*  CJeZ KOETO Ce U3BEIaT HaJIeKAHU KPUTEPUH U CTaHIAPTH
3a TAXHATa e(PUKACHOCT.

HdemepmuHaHmu u pa3xodu 3a 30pase

Baxwno e na ce umar npeaBug CICAHUTE TPU 00CTOSITEJICTBA:

1. BypHOTO pa3BuTHE Ha MEAMIMHCKATa HayKa M TEXHOJO-
MM TIPe3 MOCJIEIHUTE JeCETHIICTHS U3UCKBA BCE TOBEYE
pa3xoiy W MHBECTHIIMU B JiedeOHaTa MEIUIMHA, KOMTO
BCE I0-HEJAOCTATHYHO ce (pUHAHCHUPAT OT CHCTEMHTE 3a
3[paBHO OCHT'yPsIBaHE U 3aCTPaxOBaHe.

2. 3a€,I[HO C TOBA PAa3XOAUTCE 3a MPCBCHI M 34 HAMAJIIBAHC HA
3a00J1eBAEMOCTTA B PaMKUTE HaA 3paBHATa CUCTEMA HC CC
yBejn4iaBar € H€O6XO,HI/IMI/ITG TCMIIOBE.

3. PasxoauTe W WHBECTHIMUTE 3a MOJAOOpSBaHE HA 31paB-
HOTO ChCTOSIHUE Ha HAIUATA B APYTUTE OOIIECTBEHU CEK-
TOpH JIOpY HE Ce OLICHSBAT OT IJIeJHA TOYHA HA TAXHATA
3paBHa €()EKTHUBHOCT.

ToBa O3HavaBa, 4¢€ A0pU IIpHU HJAcaIHa CUCTEMaA Ha MCIAU-
ITUHCKO 06cny>1<BaHe, BJIOJKCHUTC CPCACTBA B TAKbB MAJIbK
CCIMCHT OT 06111aTa CBbBKYIHOCT Ha 3/IpaBHU ACTCPMUHAH-
TH HAMA a4 JagaT O4aKBaHHUSA e(bCKT.

W3BOoABT €, ue HENPEKbCHATOTO yBEIMYEHUE HA CPEJCTBATA
3a 3/paBEONa3BaHETO B HEToBaTa JICUEOHO-TUArHOCTUYIHA
YacT HE BIHUsAE CBHIIECTBEHO HA 37 PaBHO-AEMOTpadCKHUTE
MOKa3aTeH.

Ha ¢urypa 4 narieqHo e npencTaBeHO HECHBHAJACHUETO
MEXJly TpyNa IeTEPMUHAHTH U €(eKTUTE OT TAXHOTO BIIU-
STHUE, U3MEPEHHU NIPe3 Pa3XOAUTE 3a 3] paBeola3BaHe.

HEALTH POLICY AND PRACTICE

The WHO Commission on Social Determinants of
Health (CSDH) identifies 10 sectors in which there
are factors that affect health: Transport, Food and
Agriculture, Housing, Waste, Energy, Industry,
Urbanization, Water, Radiation, Nutrition. Only in
transport 11 factors have been identified, in food and
agriculture - 25, in housing - 5 and others.

Due to the complexity of this system, attempts to explain
the state of public health with multiple independent
linear models have failed.

It is necessary to model the whole complex system in
order to:

o assess the impact of determinants and their
determining factors;

» select the most effective measures to improve the
health of the population,

 then reliable criteria and standards for their efficiency
are derived.

Determinants of health and health costs

It is important to keep in mind the following three
circumstances:

1. The rapid development of medical science and
technology in recent decades has required increasing
costs and investment in medical medicine, which are
increasingly underfunded by health insurance and
insurance systems.

2. At the same time, the cost of prevention to reduce
morbidity within the health system shall not increase
at the required rate.

3. The costs and investments to improve the health of the
nation in other public sectors are not even assessed in
terms of their health effectiveness.

This means that even with an ideal healthcare system,
the investment in such a small segment of the total set
of health determinants will not give the expected effect.

The conclusion is that the continuous increase of funds
for health care in its medical-diagnostic part does not
significantly affect the health-demographic indicators.

Figure 4 illustrates the discrepancy between a group of
determinants and the effects of their impact, measured
through healthcare costs.
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duzypa 4. JemepmuHaHmu u pa3xodu 3a 30paseorazeaHe 8
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UzmouHuk: NEHI (Network for Excellence in Health Innovation)

Figure 4. Determinants and healthcare costs in
Minnesota
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YV Hac pa3xoauTe 3a 31paBeonas3BaHe 3a 17 roquHN HapacTBaT
4 nuTH ¥ Toa0BUHA - 0T 882.2 MuH. aB. B 2001 1., 10 4 062.3
MIIH. JiB. Tipe3 2018 1. (7) Tesu cpencTBa ce U3IUBAT IPEIUM-
HO B OOJHHYHATA IOMOII, KOATO € €IMH Mal’bK CErMEHT B
o0miaTa ChbBKYITHOCT Ha 3/IpaBHUTE JACTEPMHHAHTH. JlenbT
UM € MO-TOJISIM OTKOJIKOTO NPEACTaBeHOTO Ha (hurypa 4. 3Ha-
YUTEJTHO MMO-MaJIKa YacT OT OOIIHUTE Pa3XOIu 3a 3paBeolias-
BaHe y Hac oTuBar 3a npeseHnus (101.1 muH. J1B. M0 OroKETA
Ha M3 3a 2019 1. ) — manko Hax 2% OT o0mHUTE pa3xoau 3a
3/IpaBeoMa3BaHe, KOETO ¢ 2 IIBTH [M0-MaJIKO OTKOJIKOTO B pe-
JMIa IpyTH pa3BUTH cTpaHu B EBpora u cera.

Hepa36npaHeT0 Ha TE3U B3aMMOOTHOLICHUA BOAX 10 HEpEa-
JIMCTUYHU OYaKBaHUA OT 3/JpaBHATA CUCTEMA. E(i)I/IKaCHOCTTa
M HE 3aBUCH CaMO OT BJIAraHUTE B HEs CpeacTBa v OT HeliHaTa

Source: NEHI (Network for Excellence in Health Innovation)

In Bulgaria, healthcare expenditures for 17 years
increased 4 and a half times - from BGN 882.2 million
in 2001 to BGN 4,062.3 million in 2018. (7) These
funds are poured mainly into hospital care, which is a
small segment in the total set of health determinants.
Their share is higher than the one presented in Figure
4. A significantly smaller part of the total healthcare
expenditures in our country goes for prevention (BGN
101.1 million under the budget of the Ministry of Health
for 2019) - a little over 2% of the total expenditures for
healthcare, which is 2 times less than in a number of
other developed countries in Europe and the world.

Failure to understand these relationships leads to
unrealistic expectations of the health system. Its efficiency
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BBTpEIIHA OpraHu3anus. beirapus He NnpaBu U3KIIOYCHUE
OT TOBa MPaBWiIo. Y HAaC KPUTHKUTE M OYaKBAHUSITA HA Ha-
CEJICHUETO Ca HACOUCHU NPEJUMHO KbM OOIHUYHOTO 3Apa-
BEOINa3BaHe W KbM Jiekapute. [1oIMTHYEeCKOTO yrpaBieHUe
ce OIIMTBA Ja YAOBIETBOPSBA T€3U OYAKBAHUSA C BCE IIOBEUE
CpelCcTBa U HAaTUCK BBPXY CHCTemara. Taka 3HauMTeHaTa
4acT OT MPUYMHUTE 32 JIOUIUTE 37IpaBHU U AeMorpad)cKu 1o-
Ka3aTelld OCTaBa U3BBH MOJE3PCHUETO Ha OOIECTBOTO U HA
nyOIMYHaTa MOJIUTHKA.

OueHka Ha eb30elicmeuemo ebpxy 30pasemo.
Memodonoau4yHa ocHoea

IIpe3 1999 r. C30 paszpaborBa MeTomomOTUs 32 ,,OlICHKA Ha
BB3eHCTBHETO BBPXY 31paBero’ (Health Impact Assessment
- HIA), xosTo npencrasisBa: ,,KomOuHanus ot npouenypu
WIM METOJH, Ype3 KOUTO JaJieHa MOJUTHKA, [Tporpama Hiu
MIPOEKT MOXKE J1a ObaT OLEHEHH MO OTHOLICHUE Ha eeKTH-
Te, KOUTO MOJKE J1a UMa BBPXY 3[IpaBeTO Ha HacesleHneTo  (8).
3a na ce muaHMpa, € HeoOXoAMMa JIoKa3aTeIcTBeHa Oa3a 3a
e(eKTUBHOCTTA Ha BB3/CHCTBUETO HA HAIMOHAIHNTE U MECT-
HUTE MPOEKTH, IPOTPAMH U TOJINTUKN BBPXY OOIIECTBEHOTO
3npase. Haii-moOpute moka3aTencTBa ce H3MOoI3BaT B €Tama Ha
OLICHSIBAHETO, 32 a OBbAT ONpPEETIeHN KaKTO MOJ0KHUTEITHU-
Te, Taka u oTpunarenHute nociaenunu. C30 npuema, ge cb-
LIECTBYBAT JI0Ka3aTeJICTBA 32 Bb3JICHCTBHE BBPXY 3/[PABETO U
4e ThPCEHETO U ChOMPAHETO Ha JIAHHH 1€ TY NPEJOCTaBH. 3a
Ch)KaJIeHHEe TOBA YEeCTO He € Taka. JlokazaTescTBara ce N3Bex-
nart TpyaHo. ToBa ce IbJIKH Ha JIBJITUS IPUYUHHO-CIIEICTBEH
II'BT MEX/1Y M3ITBIHEHUETO Ha IIPOEKT/IPOrpaMa/moInTHKA 1
TSXHOTO BB3CHCTBHE BBPXY 3/IpaBeTO Ha HaceleHueTo. Ha-
JIMIIE ca MHOTO OOBPKBAIIH H NTPETIIIETEHU 3aBUCUMOCTH, KOH-
TO 3aTPyIHSBAT ONPENEISIHETO Ha BPB3KUTE ChC 3/PABHOTO
CBHCTOSTHHE Ha HACEIIEHUETO.

[[smocTHUSAT Tpersies Ha JOoKa3aTelCTBeHata 0Oa3a clieBa
Jla ce OCHOBaBa Ha Hal-OOpUTE HAMYHU U3CITEIBAHUS - OT
MIPETJICAN ¥ HAYIHU CTaTHH, IO KAYCCTBCH aHAIIN3, KOJIMYCCT-
BEHU METOJU U MOJICIIMPAaHE HA BPB3KUTE U 3aBUCUMOCTHUTE.
[Mperneast crnensa na O JOMBIHEH C MECTHH U €KCIIEPTHH
3HAHUS, ¢ HHPOPMAIHS 3a TOJUTHUKUTE W crenupuyHa HH-
dbopMarus 3a IpeIyIoKeHUTE MEPKH.

HIA e uHCTpYMEHT 3a MPOTHO3UpPAHE HA MOJOKUTEITHUTE U
Ha OTPULATEIHUTE BH3JACHCTBUS BHPXY 37PaBETO Ha peaulia
TPaJUIIMOHHY ¥ HOBOIOSIBHIIHU ce (hakTopu. To3u MHCTPYMEHT
MOXE J1a MACHTU(PHINPA YSI3BHMH TPYIU OT HACCIICHHUETO,
9HETO 37[paBe ¢ MHOTO MOBEYE U3JIOKEHO HA PUCK OT OOIIOTO
HaceseHue. Makap JIMYHOTO 3/IpaBHO MOBEACHUE J]a UMa 3Ha-
YUTEITHO BIIUSHHE BBPXY 00IIecTBEHOTO 31paBe, HIA ce ¢o-
Kycupa BbpXY T€3M AETEPMHUHAHTH Ha 3/IpABETO, BEPXY KOUTO
MOXe J1a ce BBh37elicTBa epukacHo. LlenTa Ha Ta3u OIleHKa € 1a
MOJKPENH YCTOMYMBOTO Pa3BUTHE KAaTO Pas3riexkaa 34PaBeETO
B KOHTEKCTa HA HACTOSIIHUTE W OBJCIIUTE MOKOICHHS. Thid
KaTo MOBEYETO OT 37 paBHUTE IETEPMHUHAHTH C€ yIpaBIIsiBAT
OT CEKTOPH M3BBH 37paBHMUs, eeKTHBHATA Mo3a oT HIA u3-
HCKBA: CUJIHO MEXKJAYCEKTOPHO CHTPYAHUYECTBO; IOCTOSIHHU
KOHCYJITAlUM MEXY KJIKYOBU 3aMHTEPECOBAHU CTPAHU, Op-
TaHM 332 B3€MaHE Ha PCIICHUS M yYaCcTUE Ha OOIHOCTTA.

PazpaboTrenn ca HIKOJIKO KOHIETITyaJIHI MOZIENA Ha 3APaBHU
JETEPMHUHAHTH, KOUTO Ca BAJIUIAHM IPEIUMHO 32 Pa3BUTUTE

HEALTH POLICY AND PRACTICE

does not depend only on the funds invested in it and on
its internal organization. Bulgaria is no exception to this
rule. In our country, the criticism and expectations of the
population are focused mainly on hospital healthcare and
physicians. Political governance is trying to meet these
expectations with increasing resources and pressure on
the system. Thus, a significant part of the reasons for
poor health and demographic indicators remain out of
sight of society and public policy.

Health impact assessment. Methodological
basis

In 1999, the WHO developed a methodology for Health
Impact Assessment (HIA), which is: “A combination
of procedures or methods by which a policy, program
or project can be assessed in terms of effects, which
may have on the health of the population” (8). Evidence
for the effectiveness of the impact of national and
local projects, programs and policies on public health
is needed for planning. The best evidence is used in
the evaluation phase to determine both the positive
and negative effects. The WHO acknowledges that
there is evidence of health effects and that data
search and collection will provide it. Unfortunately,
this is often not the case. The evidence is difficult to
deduce. This is due to the long causal path between the
implementation of a project/program/policy and their
impact on the health of the population. There are many
confusing and intertwined dependencies that make it
difficult to determine the relations with the health of
the population.

The overall review of the evidence base should be
based on the best available research - from reviews
and scientific articles, to qualitative analyses,
quantitative methods and modeling of relationships and
dependencies. The review should be complemented by
local and expert knowledge, policy information and
specific information on proposed measures.

HIA is a tool for predicting the positive and negative
health effects of a number of traditional and emerging
factors. This tool can identify vulnerable groups
whose health is much more at risk than the general
population. Although personal health behavior has a
significant impact on public health, the HIA focuses
on those determinants of health that can be effectively
addressed. The purpose of this assessment is to support
sustainable development by looking at health in the
context of present and future generations. As most of the
health determinants are managed by sectors outside the
health sector, the effective benefit of the HIA requires:
strong cross-sectoral cooperation; ongoing consultation
between key stakeholders, decision-making bodies and
community participation.

Several conceptual models of health determinants have
been developed, which are valid mainly for developed
countries. Most of them are based on country-specific

10 MWW Tov13 M MK+ 1M W W BbIFAPCKO CMUCAHME 3A OBLECTBEHO 3[JPABE M M M 2021 M M M BULGARIAN JOURNAL OF PUBLIC HEALTHM M M Vol.13 M M No 1 W W
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ctpanu. [loBeueTo OT TSIX c€ OCHOBaBAT HAa KOHKPETHU YCIIO-
BUSl 32 JlaJIeHa CTpaHa U HsAMAT yHUBepcayeH xapakrep. Tbid
KaTo HsIMa 3JaTeH CTaHJapT, CBbP3aH ChC MHIWKATOPHTE 3a
HIA, Bcsika cTpaHa, KOSTO peliaBa Jia MPHUIIOKH Ta3H METO-
JIoJIoT s, TPsIOBa J1a pa3paboTu coOCTBEH HAOOpP OT MHANKA-
TOpH, KaTo ce pbkoBoau oT Mozena Ha C30. Cb3gaBaHeTo Ha
TaKbB MOJEN 1€ MOATIOMOTHE (JOPMYJINPAHETO HA 37paBHATA
TIONIMTHKA HA CTPAHATA J]a CTHIIM HA HAYYHH JI0KA3aTeJICTBa, a
OTTaM u 10 e()eKTUBHU HHTEPBEHINH (9).

Bba3a OaHHuU 3a KOnnu4ecmeeH aHasu3

Bb3 ocHOBa Ha pa3dupaHeTo, ue 3/PaBeTO HA HACEICHHETO
€ 3aBUCHMO B MHOTO II0-T0JIsSIMa CTETICH OT JICTEPMUHAHTH B
JIPYTH CEKTOPH, U3BBH CHCTEMATa Ha 3/[paBeornas3BaHe, Tpsio-
Ba J]a ce M3cleBaT 30paHu MHAUKATOPH B TPHU KATErOpHUH,
kakTo ciensa (Tadmuma 1):

Ta6nuua 1. 30pasHu demepmuHaHmu u 30pasHuU rokazamersnu

HEALTH POLICY AND PRACTICE

conditions and are not universal. As there is no gold
standard related to HIA indicators, each country that
decides to apply this methodology must develop its
own set of indicators, guided by the WHO model.
The creation of such a model will help to formulate
the country‘s health policy to be based on scientific
evidence, and hence to effective interventions (9).

Quantitative analysis database

Based on the understanding that the health of the
population is much more dependent on determinants in
other sectors, outside the healthcare system, selected

indicators in three categories should be examined as
follows (Table 1):

Table 1. Health determinants and health indicators

Health
determinants

Indicators of
population’s health

3ppasHu lNMokasaTtenwu 3a 3apase-
AEeTePMUHAHTU TO Ha HaceNeHUeTo
CoyuanHo-uKoHomu4ecKu
cdakmopu
1 CemeeH cTaTycC
2 Kunmwe
3 3aetocT 1. PaxkgaemocTt
4 Loxoaun
5 | O6pasosanue 2. CMbpTHOCT 0613,
6 | MHsectumm npexkaespemeHHa
(npepotBpatMma n
OkonHa cpeda npeaguanma)
1 | Wym wn Bubpaumm
2 | 3eneHun NpOCTpaHCTBa 3. [eTcKka CMbpTHOCT
3 Mpe3acTposasaHe
4 | Tpaduk 4. Cpegna
5 | YucroTa Ha Bb3ayXa NPOABL/IKUTENHOCT
Ha XMBOTa
6 KauyecTBO Ha BoAaTa
7 KayecTtBo Ha noysaTta o
5. bpou
8 | MbTHa HdpacTpykTypa WHBaNUAM3aLMUM
9 34paBHa
MH®PacTpyKTypa 6. bonecTtHoCT
JluyHo 30pasHo noeedeHue
1 | TioTioHONyWweHe 7. Bpoii
2 3aTnbCcTABaHE XOCnUTan3aumm
3 3noynoTpeba c ankoxon
4 | 3noynoTpeba c BewecTsa
5 [MbTHN UHUNAEHTHU
6 | Camoybuiictsa

Socio-economic

factors

1 | Marital status

2 | Housing

3 | Employment 1. Birthrate

4 Incomes

5 | Education 2. Mortality common,
° Investments :Jprreemv::':;ile and
Environment

predictable)

1 | Noise and vibration
2 | Green spaces 3. Infant mortality
3 | Overbuilding
4 | Traffic 4. Average life
5 | Clean air expectancy
6 | Water quality
3 3 5. Number of disability
7 | Soil quality
8 Road
infrastructure 6. lliness
9 | Health infrastructure
7. Number of

Personal health behavior L
hospitalizations

Smoking
Obesity

Alcohol abuse

Substance abuse

Road accidents

| |WIN |-

Suicides

B 3aBucHMOCT OT HaJIMYHETO Ha JaHHH, KOUTO TpH6Ba Ja ce
C’L6I/IpaT, CC IMpujiarat pa3jd4Hu MoaAxXoAau. 3a JaHHH, CBBP-
3aHU C JIMYHOTO NOBCACHNUE U OTHOLICHUEC KbM 3pPaBCTO, CC
HM3MO0JI3BAT BBIIPOCHUIU WUJIN AKTYAJIU3UPAHU NaHHH, c56pa—

Depending on the availability of data to be collected,
different approaches are applied. Questionnaires or
updated data collected from other studies are used for
data related to personal behavior and attitudes towards
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HHU TI0 APYTHU u3cienBaHus. Jpyru TaHHU OT 001l XapakTep
ce chOMpAaT OT HAJIMYHUTE CTaTHCTHUeCKu 0a3u. Cien ToBa
chOpaHaTa uHpoOpMaIusa ce 00paboTBa, ¢ OrJie] ThPCCHE Ha
3aBUCUMOCTH MEXAY 3ApPaBHUTE NETEPMUHAHTH U 31paB-
HO-JileMorpadckuTe GakTOpy U 3ApaBHUS CTATYC Ha Hacele-
HHUCTO B CbOTBCTHH A PETHUOH.

3AKNIOYEHUE

[TocpencTBoM mpuiiaraHe Ha METOAUTE Ha MOICIHPAHETO, C
MaTeMaTHYeCKH M CTaTUCTHYECKH CPEICTBA MOXeE aa Oble
Ch3JaJleH MOJIEJI, YHUTO LISIH ca:

* OueHka Ha TeKecTTa Ha OCHOBHHU 3PaBHU JETEPMUHAH-
TH 3a bbarapus;

e OmuT 3a OlEHKA Ha BB3/ICHCTBHETO HA OTICIHHUTE (PaK-
TOPH BBPXY BCEKH OT OCHOBHHUTE JICTEPMHHAHTH, C OIJIE]]
e(eKTUBHOCTTA OT HErOBOTO BB3/ACHCTBUE BHPXY 3/1paB-
HOTO CHCTOSIHHE;

e OmpenensiHe Ha HEOOXOAUMHUTE HHTEPBEHINH 32 OA00PSI-
BaHE Ha 3/[PABHOTO ChCTOSIHHE 110 PETHOHM U 32 CTPaHaTa;

° I/I3pa6OTBaHG Ha KPpUTCPUHU 3a OLICHKA HAa MEPKUTC 3a I10-
,HO6p$[BaH€ Ha 06HIGCTBCHOTO 3/1paBe.

ToBa me mompuHece 3a MOMOOpsBaHE HA CHCTOSHUETO HA
3/paBeToO Ha HaceleHueTo Ha PenybOnuka bearapus, mocpen-
CTBOM TMPOMEHHU B 37paBHATA MOJMTHKA Ype3 MpHUIaraHe Ha
MOXO0JIa 32 OLICHKA Ha BB3ACHCTBUETO BBPXY 3/1PaBETO.
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health. Other general data are collected from available
statistical databases. The collected information is then
processed in order to search for relationships between
health determinants and health demographic factors
and the health status of the population in the region.

CONCLUSION

By applying the methods of modeling, with mathematical
and statistical tools can be created a model whose goals
are:

o Assessment of the severity of major health
determinants for Bulgaria;

» Attempts to assess the impact of individual factors
on each of the main determinants, in view of the
effectiveness of its impact on health;

* Determining the necessary interventions to improve
health status by region and for the countrys;

* Development of criteria for evaluation of measures to
improve public health.

This will contribute to the improvement of the state of
health of the population of the Republic of Bulgaria,
through changes in the health policy by applying the
approach for health impact assessment.
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Bb3MOXHU N3BOAUN OT COVID
NAHOEMUATA 3A NOOOBPABAHE
HA 3O0PABHATA MNOJIMTUKA U
MKOHOMUKA B BOJIHUYHATA
MEOAWLUMHCKA NOMOoLY
B BBbJITAPUA

Tonu Bexos?, [Terko Canuen?®

! Meouyuncku ynusepcumem — I[lnesen
2 Hayuonanen yenmsp no o0ujecmeeno 30pase u anaiusu
8 Hayuonanna 30paenoocuzypumenna xaca (H30K)

PE3IOME

Cmamusama pasenexcoa ev3oeticmeuemo na COVID nanoe-
MUSIMA 6bpPXy NA3apa HA OOTHUYHU U MEeOUYUHCKU YCIYeU.
Bwv3 ocnosa na cpasnumenen amanuz na oamnume 3a oOel-
HOCMmMa U QUHAHCUPAHemOo Ha OOIHUYHU U Opyeu jledyeOHU
3a6e0eHUsl, KAKmo U HA CMbPMHOCMMA 6 CMpAHAmA, ce
npassim u3600U 3d CbUWECMEYEAHEMO HA MOPALEH XA3APM U
UHOYYUPAHO MBPCEHe 8 DONHUYHAMA MEOUYUHCKA NOMOUY.
Bweeocoanemo na uzevHpeOHO enudemuyHo nonodiceHue 8
Buvieapus, cnupanemo na nianogus npuem 6 boaHuyume u
JUNCAMA HA NPOMSIHA 8 CMbLPMHOCIING 304 NEpUood Mapm -
oxmomepu 2020 2., 6 cpasHenue cvc cvyus nepuoo na 2019
2., 0a8a 6b3MOJCHOCH 0d Ce HANPABU NPeOnonodNCeHle, Ye
namanenuemo na xocnumanuzayuume - ¢ 320 000 6pos npes
2020 e., cvomsememea Ha 0bema HA UHOYYUPAHOMO Mbp-
ceHe Ha 30paHU NPOOYKMU - (heHOMEH, OCHOBAH HA acume-
MpUYHA UHDOPMAYUsL U MOPATLEH XA3APM, NPUCHU HA 8CUY-
KU 30pA6HU CUCMEMU 6 C8emd, He3A8UCUMO OMm MAXHAMA
cmpykmypa u (punancupane.

Kuaw4yoBu aymmu: mazap Ha OOJTHUYHU U METUITUHCKHU
yCIyTH, MOpaJeH Xa3apT, HHAYLUPAHO ThPCEHE

BbBEOEHUE

B xpas na HoemBpu 2019 1. B rpan Yxan, llenrpanen Kuraii,
€ WICHTH(HUIMPAH HETIO3HAT O MOMEHTAa KOPOHABHUPYC, Hape-
geH SARS-COV-2. Tosa ctaBa, cies kato 0e3 SCHU IPUYHUHI
MAIMEHTH Pa3BUBAT THEBMOHMUS, KOATO TPYIHO C€ MOBIHSIBA
OT u3BecTHUTE MeToau 3a jieueHue (1). [langemusra 6bp30 ce
pasnpocTpaHsBa BbB BCHYKH CTPaHHU IO CBETa, KaTo KbM |
deBpyapu 2021 1., mo narHu Ha Worldometer (2), 3apa3eHute
JMUATHOCTULMPAHU MAIllUeHTH HaAXBBPAAT 103 MaH. nymm, a
peructTpupaHuTe o010 CMBPTHH ciydyau ca Hax 2,2 miH. OT-
HOCHUTETHUSAT JIsUT Ha CMBPTHUTE ciaydan € 3%. Jlo MomMeHTa
He ¢ Hann4HO edekTuBHO JedeHne Ha COVID madexnusra.
Hackopo peructpupanuTe BaKCHHH BCE OIIE HE ca JOCTHITHU
32 MaCOBO BaKCHHHUPAHE Ha MOIyIalnsITa, MOpaa MPOU3BO/I-
CTBEHHTE OTPAHWYCHHS U MOBEYETO MPABUTEICTBA MpUIarar
MOTYTAIlMOHHY KapaHTUHHHU MEPKH KaTo BPEMEHHO 3aTBaps-
HE Ha YYWJIUINIA, COUPaHe Ha MJIAaHOBUS IIPHEM B OOIHUIINTE,
3aTBapsiHE Ha BCHYKHU COIMATHO-UKOHOMHYECKH JEeHHOCTH,
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POSSIBLE CONCLUSIONS
FROM THE COVID-PANDEMIC
FOR IMPROVING THE HEALTH
POLICY AND ECONOMY IN THE

HOSPITAL AND MEDICAL CARE
IN BULGARIA

Toni Vekov!, Petko Salchev?®

"Medical University (MU) — Pleven
2National Center of Public Health and Analyses
(NCPHA), ®National Health Insurance Fund (NHIF)

ABSTRACT

This article examines the impact of the Covid pandemic
on the hospital and medical services market. Based
on a comparative analysis of data on the activities and
financing of hospital and other medical institutions, as
well as mortality in the country, conclusions are drawn
about the existence of moral hazard and induced demand
in the hospital and medical care. The introduction of a
state of epidemic emergency in Bulgaria, the suspension
of the planned admission to hospitals and the absence
of change in the mortality rate for the period March -
October 2020 compared to the same period for 2019
provide an opportunity to make a reasonable assumption
that the reduced with 320,000 number of hospitalizations
in 2020 corresponds to the volume of induced demand for
health products - a phenomenon based on asymmetric
information and moral hazard inherent in all health
systems in the world, regardless of their structure and
funding.

Key words: hospital and medical services market,
moral hazard, and induced demand

INTRODUCTION

At the end of November 2019, a hitherto unknown
coronavirus called SARS-COV-2 was identified in
Wuhan, central China. This occurs after patients develop
pneumonia for no apparent reason, which is difficult to
respond to with known treatments (1). The pandemic
is spreading rapidly in all countries of the world, as of
February Ist 2021, according to the Worldometer (2),
infected diagnosed patients exceed 103 million people
and the total number of registered deaths is over 2.2
million. The relative share of deaths is 3%. To date,
there is no effective treatment for the COVID infection,
recently registered vaccines are not yet available for mass
vaccination of the population due to production constraints,
which prompts most governments to apply population
quarantine measures such as temporary school closures,
hospital admission suspension, as well as suspension of
all socio-economic activities that involve the gathering of
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KOUTO Ipeanojarart C’b6l/IpaHe Ha IMOBCYEC OT HAKOJIKO YOBCKa
Ha €aAHO MsCTO.

B bbarapust kapanTrHaTa 3a NPEeIOTBpATIBAaHE HA pasNpoc-
Tpanennetro Ha COVID-19 3a npbB I'bT Ce BbBEXK A B 1isIaTa
CTpaHa, KaTo PaBUTEICTBOTO 00SBSIBA U3BBHPETHO MOJI0XKE-
Hue 3a nepuoja 13 mapt — 13 mait 2020 r. Cnen ToBa MspKa-
Ta Ce 3aMEHS C U3BBHPEIHA eNHIEMIYHA 00CTAHOBKA, KOSITO
MO3BOJISIBA KAKTO HAIlMOHAJHH, TaKa M KAPAaHTHHHU MEPKH,
cbhOOpa3eHu ¢ HUBOTO Ha pasnpoctpanenue Ha COVID-19.

Ha 25 ¢epyapu 2020 r. B beiirapus e cw3maaen Hannonanen
oriepaTHBEH a0 3a ynpaBiieHHE HA MPOTUBOCHHIEMUYHUTE
MEpKH, KOUTO MPEJCTaBs U CTATUCTUYECKUTE JaHHH 32 Pa3BU-
treto Ha COVID nangemusita B Hammara ctpana (tadm. 1) (3).

CrinpaHeTo Ha [IJIaHOBH S IIPUEM B OOJTHUIIUTE, C 1Ie1 HaMaJIsi-
BaHe Ha pasnpoctpanenuero Ha COVID-19, nosene 10 pssko
HaMaJjsBaHE Ha OTYETEHUTE JEHHOCTHU MO KJIMHUYHU BTEKU
(KIT) na 6omuunute kbM HamwoHnanHata 31paBHOOCHUTYPH-
tenHa kaca (H30K), pecriekTHBHO Ha TEXHUTE TIPUXO/IH.

Tabn. 1. Cmamucmuyecku 0aHHU 3a COVID naHOemusima 8
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more than a few people in one place.

In Bulgaria, the quarantine to prevent the spread of
COVID-19 is introduced throughout the country for
the first time, with the government declaring a state of
emergency for the period March 13 - May 13, 2020. The
measure is then replaced with an epidemic emergency
that allows national, and quarantine measures tailored to
the prevalence of COVID-19.

On February 25, 2020, a National Operational
Headquarters for Management of Anti-Epidemic
Measures was established in Bulgaria, which also
presents the statistical data on the development of the
COVID pandemic in our country (Table 1) (3).

The suspension of the planned admission to the hospitals
in order to reduce the spread of COVID-19 led to a sharp
decrease in the reported Clinical Pathways (CP) activities
of the hospitals to the National Health Insurance Fund
(NHIF), respectively to their passages.

Table 1. Statistics for the COVID pandemic in Bulgaria

bwrizapus npes 2020 e. in 2020

HosoaunarHocTuumpanu | U3nexkysaHu | CMbpTHHU AKTUBHM | U3cneaBaHu

Meceu,/ Month naumeHTn naumeHTn cayyam cnyyau npobwu

Newly diagnosed Recovered Death Active Conducted

patients patients cases cases tests
mapT 2020 r. | March 2020 412 17 8 374 2851
anpwun 2020 r. | April 2020 1129 249 58 1174 16924
mati 2020 r. | May 2020 978 808 74 1299 35225
toHK 2020 r. | June 2020 2470 1508 83 2'026 58498
tonn 2020 r. | July 2020 6589 3501 151 4873 123333
asryct 2020 r. | August 2020 4770 5140 239 4264 130625
centemspu 2020 r. | September 2020 4357 3176 200 5374 119'660
oKkTomBpM 2020 1. | October 2020 30494 5388 441 29910 190288
HoemBpu 2020 r. | November 2020 91449 28717 2560 90780 251726
nexkemspu 2020 r. | December 2020 54898 61396 3309 80519 161394

U3moyHuk: https://coronavirus.bg/

C men momoOpsiBaHe HAa HMKOHOMHYECKOTO CHCTOSHUE Ha
OOTHUIINTE, OT KOWTO C€ OYakBa e(pUKacHO W ePEKTHUBHO
negenne Ha manumeHtute ¢ COVID-19 mHeBMOHHSA M TIOCT-
COVID cuHIpOoM, MpaBUTEICTBOTO Oemie NPUHYAEHO aa
MpreMe MKOHOMHYECKa MspKa, HapedeHa HeOmarompusatHu
ycnoBus Ha padota (HYP), kosiTo ce chcTOM B M3IIIAIIaHE HA
MUHUMYM 85% OT mpenBapuTesHO ofoOpeHus OIOIKEeT Ha
BCsKa OONHHUIA, B CIIy4aWTe, KOTaTo JIEYeOHOTO 3aBEICHUC
oTYeTe MEAUIIMHCKY JEMHOCTH Ha MO-HUCKA 00IIa CTOHHOCT.
Ta3u mpenmpuera MsApKa € B CHJa 3a Meproia Ha M3BBHPE-
HaTa emuAeMHUYHa OOCTaHOBKA M HMMa 3a IIeNl J1a MOIIbpKa
JI0OPOTO MKOHOMHIYECKO CHCTOSHUE HA JICUCOHNTE 3aBEACHUS
3a OOTHUYHA MEIHUIIMHCKA TIOMOII BB BPB3Ka C TOTOBHOCT-
Ta UM 3a IOCpPEeIIaHe Ha 3[paBHUTE HYXKIH HA MAITUCHTHTE C
COVID-19.

Source: https://coronavirus.bg/

In order to improve the economic situation of hospitals
that are expected to treat patients with COVID-19
pneumonia and post-COVID syndrome efficiently and
effectively, the government was forced to adopt an
economic measure called Adverse Working Conditions
(AWC), which consists of payment of a minimum of
85% of the pre-approved budget of each hospital, in
cases where the medical institution reports medical
activities at a lower total rate. This measure is in force
during the period of the epidemic emergency and aims at
maintaining the good economic condition of the medical
institutions for hospital and medical care in connection
with their readiness to meet the health needs of the
patients with COVID-19.
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OCBEH MKOHOMUYECKUTE MPOOJIeMHU 32 OOJHUIIUTE CIICH CITHU-
PaHE€TO Ha IIJIAaHOBU A MMPUEM Ha MALIUCHTH, CC IMMOsIBUXa peana
nyOIMKYBaHU MHEHUS HA JIEKApH, KOMTO C JIOTHYHO OCHOBA-
HHUE TBBPJAT, Y€ OTIOKEHOTO JI€UEHHE HA MAIlMEHTHUTE BJIO-
maBa TAXHOTO 3APaBHO CbCTOAHUC U MOKE a MOBJIMAC BbPXY
YBCJIn4aBaHC HAa CMBPTHOCTTA Ha IMOIYJIAllMOHHO HUBO.

LLEN HA N3CNEABAHETO

YcTaHOBsIBaHE HA CBEHTYyaJlHAa B3aMMOBPB3Ka MEXKIY OTYE-
TEHUTE MEIUIMHCKH JEITHOCTH Ha JIeYeOHNTE 3aBEJCHUS 3a
OomHMYHa MemuiuHCKa momor mpe3 2020 r. B Beirapus,
M3IIaTeHUTe (PMHAHCOBU CPEJICTBA 3a HEONArONpHUSTHH YC-
JoBHS 3a paboTa, Opos XOCHUTATU3ALNNA U PETUCTPHUpaHATa
CMBPTHOCT.

PE3YNTATU

CpaBHHUTEIHMST aHAJIW3 Ha OpOsl XOCIUTAIH3AIMH TIPe3
2020 1. B cpaBHenune ¢ 2019 r. e mpencraBeH B TaOm. 2.

Tabn. 2. bpol xocrnumanusayuu 3a nepuoda

HEALTH POLICY AND PRACTICE

In addition to the economic problems for the hospitals
after the suspension of scheduled admission of patients, a
number of opinions by physicians were published, which
logically claim that delayed treatment of patients worsens
their health and may increase population mortality.

AIM

Ascertaining a possible correlation between the reported
medical activities of the medical institutions for
hospital and medical care in 2020 in Bulgaria, the paid
financial resources for adverse working conditions, the
number of hospitalizations and the registered mortality.

RESULTS

The comparative analysis of the number of
hospitalizations in 2020 compared to 2019 is presented
in Table 2.

Table 2. Number of hospitalizations for the period 2019

2019 — 2020 . - 2020
Meceu, 2019r., 2020, Pasznu- | Pasnu- Month 2019, 2020, Differen- | Differen-

6p. 6p. Ka, Ka, number | number ce, ce,

6p. % number %

AHyapu 167’664 169043 +1'379 +0,82 January 167’664 | 169043 | +1‘379 +0,82

despyapu 176’719 176463 -256 -0,15 February | 176’719 | 176463 |-256 -0,15
mapt 180’671 184494 +3'823 [ +2,12 March 180’671 | 184494 |+3'823 +2,12
anpun 185'734 148515 -37219 |-20,04 April 185’734 | 148‘515 |-37219 |-20,04
mau 180390 94987 -85403 |-47,34 May 1807390 | 94987 |-85403 |-47,34
IOHU 173’792 122712 -51'080 |-29,39 June 173’792 | 122'712 |-51'080 |-29,39

(1) 17] 177284 162902 -14382 | -8,11 July 177284 | 162902 |-14'382 |-8,11

asrycr 178’583 163151 -15432 | -8,64 August 178’583 | 163151 |[-15432 |-8,64
centemspn | 172’288 153520 | -18‘768 |-10,89 September | 1727288 | 153520 |-18768 |-10,89

OKTOMBpPM 164’987 149126 -15861 |-9,61 October 164’987 | 149126 |-15'861 |-9,61
HOEeMBpU 191’638 167433 -24205 |-12,63 November | 191’638 | 167433 |-24205 |-12,63
LeKeMBpU 191’569 127511 -64‘058 |-33,44 December | 191’569 | 127‘511 |-64058 |-33,44
0O6wo 2'141‘319 | 1‘819‘857 | -321‘462 | -15,02 Total 2141319 | 1'819‘857 | -321‘462 | -15,02

U3moyHuk: H30K, 2021 e.

bposaT xocnuTajdu3aludyd € IpPUPABHEH Ha OpOsl OTYCTCHH
KJIMHWYHE mbTekH 1o JanHn Ha H30K. OueBnaHO XocnuTa-
JIU3alMuTe HaMamsaBart, no nanHu Ha H3OK, ciaen mapt 2020
I., KOraTo MPaBUTEJICTBOTO BBHBEK/A U3BBHPEIHO IMOJIOXKE-
HUE ¥ CIIUPA MJIAaHOBHUS IIPHEM B OOJIHHUIIHTE.

Hamanenure npuxonu B OOJHUIUTE, B pe3yJITaT Ha CIIPEHU-
T€ IIJIAHOBH MEIHIMHCKHU JEHHOCTH, Ce KOMIIEHCHpAT upe3
n3mnamane Ha HYP 3a nepuoga anpun — aexemspu 2020 1.
(ta6m. 3). Cpennara nena 3a KI1 mpe3 2019 1. e 808,78 nB. Tst e

Source: NHIF, 2021

According to NHIF data the number of hospitalizations
is equal to the number of reported clinical pathways.
Evidently, hospitalizations are declining, according
to NHIF. It is evident that hospitalizations have been
declining since March 2020, when the government
imposed a state of emergency and suspended scheduled
hospital admissions.

The reduced hospital revenues as a result of the
suspended planned medical activities are compensated
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yBenudeHa npe3 2020 r. Ha 923,94 1B., KaTo U3IUIAIAHETO HA
HYP ponbiHuTEeNnHO yBelMuaBa MyOIMYHATA CPEIHA IICHA
Ha xocrnuranau3amnus 10 1012,36 nesa.

Tabn. 3. CmoliHocm Ha omyemeHuUme u rinameHu oeliHocmu
8 6or1HUYHama meduuyuHcka nomouwy, 3a nepuoda 2019

HEALTH POLICY AND PRACTICE

by the payment of AWC for the period April - December
2020 (Table 3). The average price for CP in 2019 is BGN
808.78. It was increased in 2020 to BGN 923.94, as the
payment of the AWC further increases the public average
price of hospitalization to BGN 1,012.36.

Table 3. Value of the reported and paid activities in the
hospital and medical care for the period 2019 —

2.—2020 2. 2020
2019 ., ns. 2020r., nB. Pa3nuka, ns. Pa3nuka, % | HYP, nB.
Meced, / Month 2019, BGN 2020, BGN Difference, | Difference, | AWC, BGN
BGN %
AHyapu January 135140437 139941409 +4'800°972 +3,55 -
deBpyapu February 140013608 153‘550'674 +13'537'066 +9,67 -
MmapT March 143631092 160°090°809 +16°459717 +11,46 -
anpun April 147171769 132001168 -15170‘601 -10,31 +9’811'570
Mma May 144314238 89978071 -54336'167 -37,65 +44'268'710
HOHU June 140308840 115601862 -24706'948 -17,61 +30245'646
tonn July 143706355 145305639 +1'599284 +1,11 +11'614'239
aBrycr August 146609971 144901318 -1‘708‘653 -1,17 +9’230°260
centemspu September 140797225 150099745 +9‘302‘520 +6,61 +7'667'522
OKTOMBPMU October 135127158 146109042 +10'981'884 +8,13 +9'232'116
HoemBpu November 158016928 166930240 +8913°312 +5,64 +11'174'848
AeKemBpu December 157025192 136921211 -20'103981 -12,80 +27'666'611
O6uwo Total 1731862813 1681431188 -50431'625 -2,94 +160°911°522

MN3mouHuk: H30K, 2021 a.

Peructpupanara CMBPTHOCT 110 ceAMUIK 3a iepuonaa 2019 —
2020 r., mo gaHHu Ha HanmoHaIHUS CTATUCTHYECKH MHCTU-
TyT (4), e mpencTtaBena B Tabn. 4. 3HAYMMO yBEIWYCHHE HA
cMmbpTHOCTTA TIpe3 2020 1. ce peructpupa B nepuoaa 43-ta
— 52-pa — ceamuna (cpeaHoO yBEIWUYEHUE HA CMBPTHOCTTA C
80,95%), koeTo chBIaJa ¢ BhJIHATA OT MMOBUIIICHA 3a00JIeBae-
MocT U cMbpTHOCT 0T COVID-19. M3nnarenara obiia cToi-
HocT 3a HYP mpe3 2020 r. (maxg 160 mMiH. JIB.) 3HAYUTEITHO
Ha/IBUIIABA HAMAJICHHETO B IIPUXOJUTE HA OOIHUILIUTE, B pe-
3yJATaT Ha CIIPEHUS IUTaHOB npueM (Haj 50 MuTH. JB.).

OBCBHXOAHE

AHanmu3bT Ha Oposl XOCTIUTAN3aINH TIOKa3Ba, 9e CJe[ CIU-
paHe Ha IUIAHOBHS ITPUEM U BbBEXIaHE Ha N3BBHPEIHO 110JI0-
skerne npe3 MapT 2020 1., OposT XOCHUTATU3NPAHH TTAIIHEH-
TH 3a nepuoza anpui — nekemspu 2020 r. Hamasnsisa ¢ 20,2%,
B CpaBHEHHE ChC ChITHS nepuox 3a 2019 1., koeTo moHMKaBa
obmus Opoit xocutanuzanuu mnpe3 2020 1., B cpaBHEHHUE ¢
2019 1. ¢ 15,02%.

Wznnatenute cpenctsa no KII or H30K 3a ceuius nepu-
0ll, clie/l BbBEXKIaHe Ha U3BBHPEIHOTO MOJ0XKeHue, ca 1,227
MJIpA. JIB., KaTo Te ca Hamanenu ¢ 6,55% B cpaBHEHHE C
aHasnornyHus nepuox npe3 2019 r. Msnnarennre gpunaHco-
Bu cpeactBa oT H30K 3a HYP B paszmep nag 160 muH. nB.

Source: NHIF, 2021

The registered mortality by weeks for the period 2019
- 2020 according to the data of the National Statistical
Institute (4) is presented in table 4. A significant increase
in mortality in 2020 was registered in the period week
43 - week 52 (average increase in mortality by 80.95%),
which coincides with the wave of increased morbidity
and mortality from COVID-19. The total amount paid for
the AWC in 2020 (over BGN 160 million) significantly
exceeds the decrease in the revenues of the hospitals as
a result of the suspended planned admission (over BGN
50 million).

DISCUSSION

The analysis of the number of hospitalizations shows
that after the suspension of the planned admission and
the introduction of a state of emergency in March 2020,
the number of hospitalized patients for the period April
- December 2020 decreased by 20.2% compared to the
same period for 2019, which reduces the total number of
hospitalizations in 2020 compared to 2019 by 15.02%.

The funds disbursed under the CP by the NHIF for
the same period after the introduction of the state of
emergency are BGN 1.227 billion, as they have decreased
by 6.55% compared to the same period in 2019. The
funds disbursed by the NHIF for AWC amounting
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npe3 2020 r. HamBJIHO KOMIIEHCHPAT HaMaJIeHUTE MPUXOAU
Ha OOJIHMIIUTE B PE3yJITAT Ha CIPEHHs IUIaHOB Ipuem. [lo
TO3U HAYMH CpeJHaTa IeHa Ha xocmurtanusanus mpes3 2020
r. e 1012,36 1B. u e yBenuuena ¢ 25% B cpaBHeHue ¢ 2019 1.
(808,78 11B.).

CIpeHHAT MIaHOB IPUEM Ipe3 MepHoia MapT — OKTOMBpPH
2020 r. He OKka3Ba CTaTUCTUYECKHU 3HAYUMO BIIUSHHE BBPXY
peructpupanara cMbpTHOCT. [To nanuu na HCH 3a pasrnex-
TAHUS IEPUOJ ca perucTpupanu 54955 Op. cMBpPTHU ciydas
npe3 2020 r., B cpaBHeHue ¢ 54°339 6p. npe3 2019 r. 3naun-
TEJHO yBEJIHMYEHAaTa CMBPTHOCT B IIEPUOAA OKTOMBPH — Jie-
kemBpu 2020 1. (41°678 cmbpTHHU cayuas, +69,74%), B cpas-
HeHue ¢ aHanorngHus mepuon npe3 2019 1. (20°696 cMmbpTHH
citydast), ce JBJDKH M3IsuT0 Ha pasButHero Ha COVID-man-
nemusita B bearapus.

BB3MOXKHHAT HW3BOJ OT JWIICaTa HAa CTAaTUCTHYECKa 3aBU-
CUMOCT MEXJAYy HaMmaleHHus Opoil XOCHuTalW3alluk U He-
MIPOMEHEHOTO HHUBO Ha CMBPTHOCT mpe3 2020 r. B mepuona
MapT — OKTOMBPH €, 9€ 0K0JI0 320 X¥I. Op. XOCTUTAIU3AIUH
npe3 2019 1., kouTo ca ornanHanu npe3 2020 1., HAl-Bepo-
SITHO Ca MHAYLHPAHU OT Jekapute. To3u GeHoMeH, KOHTO €
9YeCTO SIBJICHHE BHB BCHUYKH 3APAaBHU CHCTEMH, CE€ OCHOBABa
Ha JBe CHeNM(PUYHN XapaKTEePUCTUKH Ha 3PABHUTE Ma3apH
— acMMeTpHYHa HH(OpMAIUsI U MOpasieH Xxa3apT. MopanHu-
AT Xa3apT, KaTO MKOHOMHYECKAa KaTEeTOpHs, MPEICTaBIIsSBa
CHUTyaIlus, B KOSTO €QHATa CTpPaHa C€ BKJIIOYBA BBHB BHCO-
KOPHCKOBH JICHCTBHUSA, KaTO 3HAE, Ye € 3alUTeHa OT PUCKA H
Jipyrara cTpaHa Ie nmoHece (nHancoButTe pasxomau. Criopen
W3CIIeIBAHMATA B UCTOPUYECKH TUIaH (5) TEPMUHBT JaTHpa
oT XVII Bex 1 € IUPOKO U3IMO0JI3BAH OT AHTJITMUCKUTE 3aCTpa-
XOoBaTeJIHU KomnaHuu B kpast Ha XIX Bek. Pannara ynorpe-
0a Ha MOHSITHETO HOCH IMPEIUMHO OTPHUIIATEITHN KOHOTAIIHH,
Mpennoaaramy n3MaMa i HEeMOPAJTHO TTOBEJCHIE.

Tab6n. 4. Peaucmpupa+a cmbpmHocm 3a rnepuoda 2019 e. —

2020 e.

Cepn- | 2019r., | 2020r., | PasnuKa, Pa3nuka,
muua 6p. 6p. 6p. %
1 2,530 2,110 -420 -16.60
2 2,694 2,276 -418 -15.52
3 2,754 2,187 -567 -20.59
4 2,849 2,394 -455 -15.97
5 2,574 2,434 -140 -5.44
6 2,245 2,348 +103 +4.59
7 2,300 2,304 +4 +0.17
8 2,263 2,161 -102 -4.51
9 2,273 2,180 -93 -4.09
10 2,167 2,045 -122 -5.63
11 2,123 2,075 -48 -2.26
12 2,150 2,037 -113 -5.26
13 2,080 2,080 0,00 0.00
14 2,112 2,035 -77 -3.65

HEALTH POLICY AND PRACTICE

to over 160 million in 2020 fully compensate for
the reduced revenues of hospitals as a result of the
suspended scheduled admission. Thus, the average
cost of hospitalization in 2020 is BGN 1,012.36 and has
increased by 25% compared to 2019 (BGN 808.78).

The suspended planned admission in the period March
- October 2020 does not have a statistically significant
impact on the registered mortality. According to
NSI data for the period under review, 54,955 deaths
were registered in 2020 compared to 54,339 in 2019.
Significantly increased mortality rate in the period
October - December 2020 (41,678 deaths, + 69.74%)
compared with the same period in 2019 (20,696 deaths)
is entirely due to the development of the COVID
pandemic in Bulgaria.

The possible conclusion from the lack of statistical
relationship between the reduced number of
hospitalizations and the unchanged mortality rate in
2020 in the period March - October is that about 320
thousand hospitalizations in 2019, which dropped out
in 2020, most likely are induced by the physicians.
This phenomenon, which is common in all health
systems, is based on two specific characteristics of
health markets - asymmetric information and moral
hazard. Moral hazard, as an economic category, is
a situation in which one party engages in high-risk
actions, knowing that it is protected from risk and the
other party will bear the financial costs. According to
historical research (5), the term dates back to the 17th
century and was widely used by English insurance
companies in the late 19th century. The early use of
the term has mostly negative connotations, suggesting
fraud or immoral behavior.

Table 4. Registered mortality rates for the period 2019-

2020
Week | 2019, 2020, Differen- | Differen-
number | number | ce, number ce, %
1 2,530 2,110 -420 -16.60
2 2,694 2,276 -418 -15.52
3 2,754 2,187 -567 -20.59
4 2,849 2,394 -455 -15.97
5 2,574 2,434 -140 -5.44
6 2,245 2,348 +103 +4.59
7 2,300 2,304 +4 +0.17
8 2,263 2,161 -102 -4.51
9 2,273 2,180 -93 -4.09
10 2,167 2,045 -122 -5.63
11 2,123 2,075 -48 -2.26
12 2,150 2,037 -113 -5.26
13 2,080 2,080 0,00 0.00
14 2,112 2,035 -77 -3.65
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15 2,092 2,024 -68 -3.25
16 2,035 2,024 -11 -0.54
17 2,051 1,979 -72 -3.51
18 1,981 1,891 -90 -4.54
19 2,120 1,910 -210 -9.91
20 1,980 2,085 +105 +5.30
21 2,001 1,895 -106 -5.30
22 1,967 1,798 -169 -8.59
23 1,931 1,917 -14 -0.73
24 1,992 1,943 -49 -2.46
25 2,027 1,924 -103 -5.08
26 1,910 1,899 -11 -0.58
27 1,953 2,136 +183 +9.37
28 1,820 2,041 +221 +12.14
29 1,867 1,843 -24 -1.29
30 1,961 1,980 +19 +0.97
31 1,856 2,157 +301 +16.22
32 1,896 2,057 +161 +8.49
33 1,920 1,972 +52 +2.71
34 1,934 1,908 -26 -1.34
35 1,861 1,933 +72 +3.87
36 1,737 1,943 +206 +11.86
37 1,751 1,911 +160 +9.14
38 1,789 1,842 +53 +2.96
39 1,827 1,841 +14 +0.77
40 1,888 1,987 +99 +5.24
41 1,888 2,077 +189 +10.01
42 1,970 2,152 +182 +9.24
43 1,911 2,359 +448 +23.44
44 2,040 2,724 +648 +33.53
45 2,194 3,225 +1,031 +47.00
46 2,027 3,922 +1,895 +93.49
47 1,954 4,376 +2,422 +123.95
48 2,076 4,707 +2,631 +126.73
49 2,126 4,698 +2,572 +120.98
50 2,112 4,332 +2,220 +105.11
51 2,136 3,904 +1,768 +82.77
52 2,120 3,202 +1,082 +51.04

MN3mouHuk: HCU, 2021 a.

BaxxHo e fa ce momuepTae, 4ye CTpyKTypara Ha HHPpOpMaIUsTa
€ KJIFOYOBO Ba)kKHA 3a pa30MPaHETO U aHATN3a Ha TTa3apuTe Ha
3IpaBHU MPOTYKTH. ACHMETpPHYHATA WHPOPMALIUAS BOIH IO
MOpAJIeH Xa3apT B 3[[paBHOTO OCUTYPsIBAHE, 10 UHYIIUPAHO
yBeJIMYaBaHe HA THPCEHETO U ChOTBETHO — HA Pa3XoauTe, 6e3
Jla ce MOCTHTa aJIeKBATHO MO00psIBAHE HA 3IPABHUTE MIPOJY-
KTH, PECIIEKTUBHO MMOJI00psIBAHE HA 3/IpaBETO HA MAI[HEHTHUTE.

HEALTH POLICY AND PRACTICE

15 2,092 2,024 -68 -3.25
16 2,035 2,024 -11 -0.54
17 2,051 1,979 -72 -3.51
18 1,981 1,891 -90 -4.54
19 2,120 1,910 -210 -9.91
20 1,980 2,085 +105 +5.30
21 2,001 1,895 -106 -5.30
22 1,967 1,798 -169 -8.59
23 1,931 1,917 -14 -0.73
24 1,992 1,943 -49 -2.46
25 2,027 1,924 -103 -5.08
26 1,910 1,899 -11 -0.58
27 1,953 2,136 +183 +9.37
28 1,820 2,041 +221 +12.14
29 1,867 1,843 -24 -1.29
30 1,961 1,980 +19 +0.97
31 1,856 2,157 +301 +16.22
32 1,896 2,057 +161 +8.49
33 1,920 1,972 +52 +2.71
34 1,934 1,908 -26 -1.34
35 1,861 1,933 +72 +3.87
36 1,737 1,943 +206 +11.86
37 1,751 1,911 +160 +9.14
38 1,789 1,842 +53 +2.96
39 1,827 1,841 +14 +0.77
40 1,888 1,987 +99 +5.24
41 1,888 2,077 +189 +10.01
42 1,970 2,152 +182 +9.24
43 1,911 2,359 +448 +23.44
44 2,040 2,724 +648 +33.53
45 2,194 3,225 +1,031 +47.00
46 2,027 3,922 +1,895 +93.49
47 1,954 4,376 +2,422 +123.95
48 2,076 4,707 +2,631 +126.73
49 2,126 4,698 +2,572 +120.98
50 2,112 4,332 +2,220 +105.11
51 2,136 3,904 +1,768 +82.77
52 2,120 3,202 +1,082 +51.04

Source: NSI, 2021

It is important to emphasize that the information
structure is crucial for understanding and analyzing
health product markets. Asymmetric information leads to
moral hazard in health insurance, to an induced increase
in demand and, accordingly - to costs, without achieving
adequate improvement of health products, respectively
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AcuMeTpuvHOCTTa Ha MH(OpPMALUATA, U3BECTHA OLIE KaTo
nHQOpPMAIMOHHA HEIOCTAaThYHOCT, BB3HMKBA, KOraTo J0C-
TABYMKBT Ha 37IPAaBHUS ITPOAYKT (JIeKapsIT) HpUTEKaBa MHOTO
MO-TOJIEMH TIO3HAHUS OT NOTpeOuTeNs (MalueHTa) U Iarena
(ocurypurensi/3acrpaxoBatens). Cie0BaTeIHO acUMETpPHY-
HaTta HHPOPMAaLUs B 3[paBEOIa3BaHETO CE MOSIBSBA KAKTO BHB
B3aUMOOTHOLICHHSTA JIEKap — MAIIMCHT, TaKa U B TE3H MEX Y
NAalUeHT ¥ 31PaBHOOCHTYPHTEIIHA HHCTHTYLHUs. BBB Bcekn
eIWH CIlydail Ha 3a00IsIBaHe U JICUCHHE JISKapAT € Mo-100pe
nH(OPMHUpPAH 32 ChCTOSHUETO Ha MAllMEHTa, OTKOJIKOTO Ca-
MU IMALUCHT. Tosa mocrass IIPUHIIMIICH BBITPOC 3a CTCIICHTA,
B KOSITO JIEKapsT Ille 3allMTaBa eJUHCTBEHO HHTEpeca Ha Ta-
IIIEHTa ¥ HEroBOTO 371paBe. OCHOBHUSAT IIPOOJIEM € KaK 1a ce
MIPOBEPST ¥ OTBBP/SIT TOYHATA INATHO3a Ha 3a00JISIBAHETO U
TIOIXOISIIOTO JICUCHHE.

Jpyr npobiieM ce mposiBsiBa B CIydauTe, KOraTo HECUTYP-
HOCTTA Ha MaI[MeHTa OTHOCHO 3/IpaBHUTE PE3YJITATH MTOPAKIa
THPCCHE HA IOMBJIHUTCIHU 3APpaBHU IMTPOAYKTHU, KOUTO HEBU-
Haru ca orpaBJiaHUu U B KpaﬁHa CMETKa C€ nHAYUHpa J0NIbJI-
HUTEITHO ThPCEHE B 3[[paBHaTa cuctema (6).

Hanmunero Ha acuMeTprdHa HHPOPMAIIUS CHIIO CE IPOSIBSI-
Ba M MEXJIY  3alo3HaT ChC COOCTBEHOTO CH 3/IPAaBOCIOBHO
CBCTOSIHUE B CpaBHEHHME C Iarena. Tod mjama no-majika
WM HUKAaKBa 4acT OT II€HAaTa Ha TOJYYCHHS 37PaBeH Ipo-
JIYKT, IOKQTO OCHOBHATA YaCT WUIM I[sJIaTa IigHa ce rmoemMa oT
matena. [Ipy HamM4YueTo Ha OCUTYPOBKA/3aCTPAXOBKa MAIlH-
CHTBHT MOXKEC 1a HC 61)]16 JOCTAaTBbYHO MOTI/IBI/IpaH Ja C€ OTHa-
Cs1 OTTOBOPHO KBbM 37paBeTo cu (7). B To3u ciiyuail oCHOBEH
WHCTPYMCHT Ha 3JIpaBHATa TOJIMTHKA € CaMOy4yacTHe Ha Ta-
IUCHTA BbB (DMHAHCHPAHETO HA 3[[PABHHUTE MPOIYKTHU, C LI
yBeJIMYaBaHE HAa OTTOBOPHOCTTA My KbM COOCTBEHOTO 37IpaBe
W OrpaHUYaBaHEe HAa HHIYIIUPAHOTO THPCEHE Ha 31 PaBHU IIPO-
IIYKTH.

MopaHHST Xa3apT B 3[PaBEONa3BaHETO CE MPOSIBSIBA B II'bJI-
Ha CTEIeH KaKTO OT CTpaHa Ha MalfeHTa, KOUTO € CKJIOHEH Ja
noTpedsiBa MoBeve U MO-CKbIN 3paBHU MPOAYKTH, KOIaTo €
3[IpaBHOOCUTYPEH, TaKa M OT CTpaHa Ha JJOCTaBYMKa, KOWTO
€ CKJIOHEH J1a ITPEJ0CTaBs MOBEYE U MO-CKBIIN 3JIPaBHU MPO-
JyKTH, THI KaTo Te ce (puHaHCHpAT B I'bJIHA CTENEH OT OCH-
rypurensi/3acrpaxoBatens (8). CbBKyHIHHIT e€EeKT OT Te3H
JCHCTBUS HAa TOTPEOUTEIIUTE U TOCTABYHLUTE B OBJIrapckaTa
CHCTEMa Ha COIIMAJIHO 3IPAaBHO OCHTYpsBaHE MOXe Ja Oble
OIICHEH KaTO HHAyIUPaHu 320 XUJ. XOCHUTATH3AI[IH TOTHIII-
HO, 3a KonuTo mpe3 2019 1. ca moxapueHH MyOIUIHHI CPEICTBA
Ha H30OK B pa3mep Ha mpubau3nuTenHo 259 MiH. neBa.

CpenHata 1ieHa 3a xocnurtanusauus rnpes 2020 r. e yBennueHa
¢ 25%, B pe3ynrtar Ha yBenudeHue Ha nenute Ha KII u n3nna-
mane Ha HY P, Ho nono6penoTo pmHaHCHpaHe He OKa3Ba BIIH-
STHUE BBPXY HUBOTO Ha CMBPTHOCT, U3BBH eekra or COVID
MaH/IEMHSITA TIPE3 MTOCIEAHOTO TPUMECEUHE Ha TOMHATA.

OOekTHuBHATA CUTyalus B U3BbHPCAHATA CNUACMHUYHA obOcra-
HOBKa IPEAOCTAaBs Bb3MOKHOCT 3a IPOTHO3UPAHE HAa pasMepa
Ha UHAYIUPAHOTO THbPCCHE B GLHFapCKaTa 3/ipaBHa CUCTEMaA
n (1)0pMyJ'II/IpaHe Ha HAKOJIKO Bb3MOXXHH H3BOJ1a 3a HO,HO6pH'
BAaHC Ha 3ApaBHATa NOJUTUKA U MKOHOMHUKA B C(bepaTa Ha
OOJIHUYHATA MEAUIIMHCKA IIOMOIT B B’BJ’IFapI/IFI.

1. EnmaemuyHaTa 00CTaHOBKA OrpaHMYaBa WHAYIUPAHOTO
THpPCEHE Ha 3/IPaBHU MPOAYKTH U OPOST Ha XOCTIUTAIN3a-

HEALTH POLICY AND PRACTICE

improvement of patients‘ health.

Asymmetry of information, also known as information
insufficiency, occurs when the provider of the health
product (physician) has much greater knowledge than the
consumer (patient) and the payer (guarantor / insurer).
Therefore, asymmetric information in healthcare appears
both in the physician-patient relationship and in those
between a patient and the health insurance institution. In
each case of illness and treatment, the physician is better
informed about the patient’s condition than the patient
himself. This raises the fundamental question about
the extent to which the physician will protect only the
patient‘s interest and health. The main problem is how to
check and confirm the exact diagnosis of the illness and
the appropriate treatment.

Another problem arises in cases where the patient‘s
uncertainty about health outcomes raises the demand for
additional health products, which are not always justified
and ultimately leads to inducing additional demand in the
health system (6).

The presence of asymmetric information is also
manifested between those familiar with their own health
compared to the payer. He pays less or no part of the price
of the received health product, while the main part or the
total price is assumed by the payer. In the existence of
insurance, the patient may not be sufficiently motivated
to take responsibility for his or her own health (7). In this
case, the main instrument of health policy is the patient’s
participation in the financing of health products in order
to increase his responsibility for his own health and limit
the induced demand for health products.

Moral hazard in healthcare is fully manifested both by the
patient, who tends to consume more and more expensive
health products when he has health insurance, and by
the provider, who is willing to provide more and more
expensive health products, as they are fully funded by the
guarantor / insurer (8). The total effect of these actions by
consumers and providers in the Bulgarian social health
insurance system can be estimated at 320 thousand
induced hospitalizations per year, for which in 2019 the
National Health Insurance Fund has spent approximately
BGN 259 million in public funds.

The average cost of hospitalization in 2020 increased by
25% as a result of rising CP prices and payment for AWC,
however improved funding did not affect the mortality
rate outside the effects of the COVID pandemic in the last
quarter of the year.

The objective situation during the state of epidemic
emergency provides an opportunity to predict the size of
the induced demand in the Bulgarian health system and
to formulate several possible conclusions for improving
health policy and the economy in the field of hospital and
medical care in Bulgaria.

1. The state of the epidemic limits the induced demand
for health products and the number of hospitalizations
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nuute 3a 2020 1. (1,820 maH. 6p.) MOKe Aa ObAe pasriex-
JIlaH KaTO PeajMCTHYHO THPCCHE HA 3JPAaBHU MPOIYKTH,
HEO0OX0IMMO 32 MHAMBHIYAJIHOTO U OOLIECTBEHOTO 3/1pa-
BE.

2. W3mmamasero Ha ¢puHAHCOBHU cpeacTBa 3a HY P, xouto mo
HUKAaKbB HAYMH HE Ca CBBP3aHU C PCATHH MEIUITMHCKU
JICHHOCTH U HE NTONIPHHACAT 3a MMOJ00psBaHE HA 00MIIeCT-
BEHOTO 3[[paBe, OTHOCHO HaMaJIsBaHE HAa CMBPTHOCTTA, €
Hee(PEeKTUBHO U TPsiOBa 1a Obe mpepasrienaHo.

3. PeructpupaHusAT peaqucTHUeH Opod XOoCHmUTaInu3aIuu
npe3 2020 1. mpenocTaBst Bb3MOXKHOCT 32 yBeJIUYaBaHe HA
nerute Ha KII cpenno ¢ 25%, B paMKHTe Ha CHIIECTBYBA-
must OromkeT Ha H30K 3a 2021 1. ITo To3m HaumH me Obae
HaMalleHa 3HA4YMTeJIHATA Pa3JIMKa B LICHUTE HA 3J[PABHU-
T€ NPOAYKTH MEX]y HallaTa CTpaHa U JPYruTe CTpaHU
ynenku Ha EC.

4. 3a ga ObjaT OrpaHWYECHU CTUMYJUTE 33 MHIYILUPAHU
XOCIUTAIU3ALMH, € HEOOXOANMO J1a C€ BBBEJIE CIIOJIEIICHO
IJallaHe OT CTpaHa Ha MAlUEeHTUTE 3a XOCIUTAaNIU3aIus,
B npumepeH pasmep Ha 10% ot nenara Ha KII, HO He no-
Beue oT 200 nB. To3u MHCTPYMEHT Ha 3[paBHa MOJIUTHKA
ycnenHo ce npuiara BB ®@pannus (9), [lserinapus (10)
u ap.

5. TIpuiIoEeHHETO Ha MOJIMTUKATA 32 JISIETHPAHU OIOKETH
Ha OOJIHUIUTE € JOIBJIHUTEICH HHCTPYMEHT 3a OrpaHu-
YaBaHe Ha NYOJIMYHHUTE PA3XO/H, KOMTO rapaHTupa Jni-
cata Ha gedunut B Oromkera Ha H30K, BBIpexu yBemn-
yenute neau Ha KII.

3AKNMIOYEHUE

BbBexaneTo Ha U3BBHPEIHATA €MUAEMHUYHA 00CTAaHOBKA B
Bbwarapus, cimpaHeTo Ha IUIAHOBHSI TIPHEM B OOJHHULIUTE M
JUICcaTa Ha NPOMsHA B HUBOTO HA CMBPTHOCTTA 3a MEpUOAA
MapT — okToMBpHu 2020 I., B cpaBHEHUE ChC CHIIUS NEPUOJ 32
2019 r., mpegocTaBs BH3MOXKHOCT J1a ObJie HalpaBeHO 000cC-
HOBAHO IPEIIONIOKEHNE, Y€ HaMaJICHHAT OpOil XOCcIIuTaIn3a-
un, ¢ 320 xun. 6p. mpe3 2020 r., cbOTBETCTBA HAa 0OeMa Ha
WHAYLUUPAHOTO THPCEHE HA 3[PAaBHU MPOIAYKTH — (DEHOMEH,
OCHOBaH Ha acUMETpUYHaTa MH(OpMauus U MOpaIHHs Xa-
3apT, IPUCHIIN HAa BCHYKH 3/[paBHU CUCTEMH B CBETA, HE3aBU-
CHMO OT TSIXHaTa CTPYKTypa U (PUHAHCHPaHE.

Pemennero 3a m3mnamane Ha (GUHAHCOBU cpencTBa 3a HYP,
KOHTO HE Ca CBBP3aHU C peaHH MEIWIWHCKH JCHHOCTU H
HE JONPUHACST 32 MOM00psIBaHE Ha OOMIECTBEHOTO 3/IpaBe, €
Hee(eKTUBHO U € He0OX0auMo 1a Obe mpepasriieiaHo.

PeructpupaHusaT peaJuCTUYCH OpOil XOCHUTAIH3AIMH MIPE3
2020 r. mpeaocTaBst Bb3MOKHOCT 32 yBEJIMYaBaHE Ha LIEHUTE
Ha KJIMHUYHUTE NbTEeKH ¢ 25%, B paMKUTE Ha ChIIECTBYBa-
st Oromket Ha H30K. 3a ma ObIaT orpaHHYeHH CTHMYITH-
Te Ha WHAYIHPAHU XOCIHUTAIN3AINNA, ¢ HEOOXOIUMO Ja ce
BBBE/IC CIIONENICHO IIIalllaHe OT CTpPaHa Ha MAIMEeHTHTE 3a
XOCTIMTaIN3anus, B IpuMepeH pasmep Ha 10% oT neHara Ha
KIIMHAYHATa ITBTeKa, HO He oBede oT 200 neBa. To3n nHCTPY-
MEHT Ha 3[[paBHa TOJUTHKA YCIEIIHO Ce Mpujiara B peauia
eBpornelicku crpanu karo ®@pannus u [Beiinapus.

HEALTH POLICY AND PRACTICE

in 2020 (1.820 million) can be considered as a
realistic demand for health products necessary for
individual and public health.

2. The disbursement of financial resources for AWC
that are in no way related to real medical activities
and do not contribute to improving public health in
terms of reducing mortality is inefficient and needs
to be reconsidered.

3. The registered realistic number of hospitalizations in
2020 provides an opportunity to increase the prices
of CP by an average of 25% within the existing NHIF
budget for 2021. This will reduce the significant
difference in the prices of health products between
our country and other EU Member States.

4. In order to limit the incentives for induced
hospitalizations, it is necessary to introduce a
shared payment by patients for hospitalization in
an approximate amount of 10% of the price of CP,
but not more than BGN 200. This health policy
instrument is successfully implemented in France
(9), Switzerland (10) and others.

5. The implementation of the policy on delegated
budgets of hospitals is an additional tool for limiting
public expenditures, which guarantees the absence
of a deficit in the NHIF budget, despite the increased
prices of CP.

CONCLUSION

The introduction of a state of epidemic emergency in
Bulgaria, the suspension of the planned admission to
hospitals and the absence of change in the mortality
rate for the period March - October 2020 compared
to the same period for 2019 provide an opportunity to
make a reasonable assumption that the reduced with
320,000 number of hospitalizations in 2020 corresponds
to the volume of induced demand for health products -
a phenomenon based on asymmetric information and
moral hazard inherent in all health systems in the world,
regardless of their structure and funding.

The decision to disburse funds for AWC that are not
related to real medical activities and do not contribute
to improving public health is ineffective and needs to be
reconsidered.

The registered realistic number of hospitalizations in 2020
provides an opportunity to increase the prices of clinical
pathways by 25% within the existing NHIF budget. In
order to limit the incentives for induced hospitalizations,
it is necessary to introduce a shared payment by patients
for hospitalization in an approximate amount of 10% of
the price of the clinical path, but not more than BGN 200.
This health policy instrument is successfully implemented
in a number of European countries such as France and
Switzerland.
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NMPErNeQ HA BUOOBE
MHOBATUBHW MOAEJIN,
N3NOJISBBAHU 3A 3ATJTALWLAHE
HA TrEHHU TEPANWN, B
CBETOBEH MALUAB -
NMPEAUMCTBA U Bb3MOXHU
OrPAHUYEHUA

Anpuana JaueBa !, CiaBeiiko /[skam6a30B 2,
Tonu Bekos °

YHTA 001
2 @axynmem no obwecmeeno 30pase
8 @akynmem no papmayus, MY — Iesen

PE3IOME

Hao 300 eernu mepanuu cpewyy 6orecmu ce uznumeam 6 cee-
mosen mawad. Ouaxea ce 00 5 2o0uHu Qapmayesmuunama
UHOyCmMpusi 0a Ocu2ypu KaiecmeeHo HO8 Mun mepanuu 3d
Heneuumu 3abonaeanus kamo borecmma Ha Anyxaimep, xe-
mouaus mun B, nakou onkozabonseanus, pezucmenmuu Ha
anmubuomuyu ungexyuu u opyeu. Coujespemenno ¢ mosa
obaue, docmvnvm 00 me3u UHOBAMUBHU MEPANUU Ce NPespPb-
Wa 66 6ce NO-20JIAMO NPEOU3BUKAMENCIBO.

Tazu cmamus uma 3a yen 0a HANPAU Kpamvk 0030p HA pa3-
JUYHUME 8UO0BE UHOBAMUBHU MOOENU HA 3aN1auane, U3NOA3-
8aHU 6 CBEMOBeH Mawad, Kakeo aopecupam me u ¢ KaKeu
npobnemu ce Cnpasam, Kakeu ca mexHume npeoumMcmeama u
6Bb3MONCHU O2PAHUYCHUS.

KaouoBn AYMHU: TCHHU TC€pannuu, BUI0BE (bPIHaHCO-
BU MOJCJIN Ha 3arjlalliaHe, IpeaAnMCTBA, Bb3MOKHU
OrpaHUYCHU S, TPUIJIOKCHHUEC, TIJIATCL, HCCUTYPHOCT

BbBEAEHUE

I'ennure Tepanuu (GT) ca cunTanu 3a eMHOKpATHO TpaHchop-
MUpAIIO JICYCHHUE, JaBaII0 032 [IPe3 IEIHs )KUBOT Ha MallH-
enTta. Te3u HOBHU Tepanuu 00aye MPeICTaBIABAT SHO MPE/TH3-
BUKATEJICTBO KbM TPAJAUIMOHHUs OusHec Mojen. Ejna ot
HAli-roJIeMUTe MPEYKU B MOMEHTA, MPEI KOSITO Ca U3IPABEHH
3IpaBHUTE BIACTU M UHIYCTPHUSATA, € KaK Ja ObJIAT OlCHIBAaHH
M0 HAN-NIOXOSII HAUYUH Te3W MHOBAaTHBHHU Tepanuu. Kak aa
ObaaT (MHAHCHPAHHU, TTOPATN BUCOKUTE CH IIEHU, KOUTO OKa3-
BaT rojJasaMo HanpemeHI/Ie " TCKECT B'I)pr SHpaBHI/ITe 6}0}1)K€TI/I
Ha TUIaTIUTe, U Kak Ja 0bJe HaMaJeHa HECUTYPHOCTTa, CBBP-
3aHa ¢ IbJIrOCpOUHaTa erkacHOCT u Oe3omacHoCcT Ha GT, yec-
TO 00YCJIOBCHA OT CPABHUTEIIHO KPaTKa MPOIBJIKUTEITHOCT Ha
MPOYYBAHETO, BKJIFOYBAIIA OTPAHIYCH OPOY MAIUCHTH.

OcHOBHATa KOHIICIII[MsI HA T€HHATAa TEpaIlus € Ja MPeACTaBH
I'CH C KamauTeTa (Bb3MOYKHOCTTA) [1a JIEKYBa HIIH IIPEIOTBPa-
TsIBa MpOrpecusTa Ha 3abossBane. BMecTo aa jiekyBa CHUMII-
TOMHU Ha 3a00JIsIBaHE, KOETO caMo MO cede CH MpeAcTaBiIsiBa
€aHO HpO}I’bﬂ)KI/ITeJ'IHO U CKBIIO HAYMHAHMHC, eﬂ,HOKpaTHOTO
JICUCHHE C TCHHA TEPaIus UMa MOTCHIIHAJIA J]a Pa3peIu I'eHe-

HEALTH POLICY AND PRACTICE

OVERVIEW OF THE TYPES
OF INNOVATIVE MODELS
USED TO PAY FOR GENE

THERAPIES WORLDWIDE -

ADVANTAGES AND
POSSIBLE
LIMITATIONS

Adriana Dacheva !, Slaveiko Dzhambazov 2,
Toni Vekoy *

LHTA,
2 Faculty of Public Health, Medical University — Sofia
8 Faculty of Pharmacy, Medical University — Pleven

ABSTRACT

Over 300 gene therapies for the treatment of various
diseases are being tested worldwide. Within 5 years,
the pharmaceutical industry is expected to provide a
qualitatively new type of therapies for incurable diseases
such as Alzheimer's disease, hemophilia type B, some
cancers, antibiotic-resistant infections, and others.
At the same time, however, access to these innovative
therapies is becoming an increasing challenge.

This article aims to give a brief overview of the different
types of innovative payment models used worldwide,
what they address and what problems they deal with,
what are their advantages and possible limitations.

Key words: gene therapies, types of financial
models for payment, advantages, possible
limitations, implementation, Payers, uncertainty

INTRODUCTION

Gene therapies are considered as a single transformative
treatment giving lifetime benefits for the patient. However,
these new therapies pose a challenge for the traditional
business model. One of the biggest obstacles that health
authorities and industry are facing, is how to assess these
innovative therapies appropriately. How to be funded
due to high prices which exert great tension on health
budgets, and how to reduce uncertainty related to long-
term efficacy and safety of gene therapies, often related
to a relatively short study duration with limited number
of patients.

The main concept of gene therapies is to present a gene
with the capacity (possibility) to treat or prevent a disease
progression. Instead of treating symptoms, which by its
own represent a long-term and expensive endeavor, a
single treatment with gene therapy has the potential to
solve a genetic problem at its core. It can help the sick
tissues and organs to work properly. Gene therapies

22 MWW Tov13 M MK+ 1M W W BbIFAPCKO CMUCAHME 3A OBLECTBEHO 3[JPABE M M M 2021 M M M BULGARIAN JOURNAL OF PUBLIC HEALTHM M M Vol.13 M M No 1 W W



3APABHA MONMUTIKA N NPAKTUKA

THYEeH ITpo0JIeM B camara My OcHOBa. Ts1 MoxXe J1a TOMOTHE Ha
OOJIHUTE THKaHH U OPTraHu Jia 3apadoTsT NpaBuiIHO. [eHHaTa
Tepamnus MpeocTaBsl HOPMAJTHO KOTMPaHe Ha T'eH B KJIETKa, B
KOATO TO3M reH e nedekred (1,2).

JleueOHUAT MOTEHIIMAN HA TeHHATa Tepanus o0XBala ros-
MO pa3HOOOpa3me OT PenKH 3a00ABAHUS, BKIIOUUTEIHO €]-
HOT€HHH Pa3CTPOMCTBA KAaTO MYKOBHCLIH[032a, XeMODHIIUS
CHPIOBUIHO-KJIeThYHA OostecT. OCBEeH TOBa MMa OOHAIekK Aa-
BalllM JaHHU 32 TIOTEHIIMAJIHA YIIoTpeba MpH JIeYeHne U Mpo-
(bunaKTHKa Ha MO-CIOKHH 3a00IIBaHMsI KaTO PaK, ChPACYHH
3a00JsBaHusI, ICUXUIHY 3a0omnsBanus u HIV undeknus.

OuakBa ce TeHHUTE Teparuu Jia JeMOHCTPUPAT CBOUTE MOJI-
3M 3a IBJIBI TIEPHO OT BPEME, Bapupalll OT HAKOJIKO TOAMHH
10 ICJIrsd OCTAaTBhUYCH XUBOT HaA IMAalIUCHTA. B’preKI/I TOBA, Cb-
[JIACHO HACTOsIIIATa MapajurMa Ha IJIAlaHUusATa, Pa3XOIUTe
3a MHOTO OT TE3H TEPANHU MO HEOOXOAMMOCT Ie ObIaT Ha-
MpaBeHH MO BPEME Ha aJMHHHCTPHUPAHETO MM. 3a roJisMa
4acT OT MALMEHTUTE JOCTBHIBT N0 TE3HU >KUBOTOCIACABALIU
JIeKapcTBa MOXKe 1a Objie HEMOCUJIeH MPEIBH OYAKBAHUTE
BHCOKH pa3xond W3BBH Mkob0a (out-of-pocket). B mombmHe-
HUe, [JIATIUTE ¥ TPOU3BOJUTEIIUTE U3PA3sIBAT MPUTECHEHUE
[0 OTHOIICHUE HA TOJIIEMUTE MPEABAPUTEIHH Pa3X0IH 3a Te-
panuu, 3a KOUTO BCE OIle HsIMa JOKA3aTesICTBA B IOJKpErna
Ha MPOTHO3UPAHUTE IBJITOCPOYHH MMOJ3H, U 33 KOUTO IIE Ce
HaJIOXKHU J1a TutamaT. Bb3aeicTBUETO BBPXY OFOKETa ChHIIO0
Hpe)II/I3BI/IKBa HpI/ITeCHeHI/Ie y IJIaTuu U JOCTAaBUUIIM HaA yC-
JyTH, 0COOCHO 3a Tepanuu, MpPEIHAa3HAYCHU 3a JICUCHHE Ha
3HAYUTCIIHO T'OJICMU nonyﬂauym OT MalyuCHTH. M HC Ha I10-
CJIEZTHO MSICTO — MPEMSATCTBUE MIPEICTABIISIBA U OIPEICISTHETO
Ha T0J13aTa. 3aMHTEPECOBAHUTE CTpaHH TPsAOBa Ja pazbepar,
4e T0J13aTa [Ie 03HaYaBa Pa3IUYHU HEllla 33 Pa3IudHU X0pa
U B pe3ysiTaT Ha TOBa IJIATHUTE TPsiOBa Ja pa3depar Kak jaa
ce U3MepH 3/paBHATa HHTEPBEHIIUS CPEIY Ta3H M0JI3a, KOSTO
HocH T4 (3.,4).

B”b}leH_[eTO € B TCHHUTC TCparinuu, HO rOTOBU JIU Ca 3IPABHUTEC
HU CHCTEMH J1a CE€ CIPaBST C MPEIU3BUKATEICTBATA U HECH-
TYPHOCTTA, KOMTO TE3U MHOBATHBHH, CKBIIOCTPYBAIU Tepa-
WU, HOCAT Che ceOe cu? Pemuiia 3anHTEpecOBaHU CTPaHU B
OpaHIIIa, BKIFOUYUTEITHO MPOU3BOMUTENH, TPYIU 33 3aIlUTa
HA NAIMEHTHUTE W TUIATIIH, CA OCh3HAIH HEOOXOAMMOCTTA OT
ajlarTipaHe / MPOMEHH B CTaHIapTHATA CHCTEMa 3a 3arlialia-
He, KOUTO J1a aJ[peCUpaT BCHUKH TE3U KIIOUOBHU IPEIN3BUKA-
TEJICTBA, B CIIy4ail, ue reHHaTa Tepalius CTaHe IIHUPOKOJI0C-
THITHA B OJn3KoTO OBaete (3,4).

len Ha uscnedeaHemo

Wpentuduuupane Ha pa3iMuHUTE BUI0BE MHOBATHMBHU MOJIE-
JIY Ha 3aIUlaliaHe, aHaJIu3 U IPeACTaBIHE Ha IPEANMCTBATA U
OTpaHUUYEHUATA, CBBP3aHU C BHBEKJAHETO HA Pa3IUIHU BU-
JIOBE MOJIENH Ha 3aIllalllaHe Ha TeHHU Tepanuu 1o CBeTa.

Memodu

Jlutepatypen 0030p Ha MyOIMKYyBaHU JaHHH, CBbP3aHU C Pa3-
JIMYHUTE BUJIOBE MOJEJU Ha 3alljlalllaHe Ha FeHHU Teparuu,
obxarmang nepuona 2017 — 2020 r. AHanu3 Ha JTaHHUTE U U3-
BJIMYaHE Ha 3aKJIIOYCHHUS OTHOCHO IOJI3UTE OT MMIIJICMEHTH-
paHe U pa3IUYHUTE OT'PAHUUYCHIS, CBbP3aHU C MPUIIOKCHNUE-
TO Ha BCEKH CIMH OT pa3rieIaHUTe MOJCIH Ha 3alljlamaHe.

HEALTH POLICY AND PRACTICE

provide a normal copying of a gene to a cell in which
this gene is defective (1,2).

The curative potential of gene therapies covers a variety
of rare diseases, including monogenic disorders such
as cystic fibrosis, hemophilia and sickle cell disease.
Furthermore, there is an encouraging data on potential
use in the prevention and treatment of more complex
diseases such as cancer, heart diseases, mental illnesses,
and HIV infection.

Gene therapies are expected to manifest their benefits
over a long period of time, ranging from several
years to the patients® entire residual life. However,
according to the current payment paradigm, the cost
of many of these therapies will necessarily be incurred
during administration. For most patients, the access
to these life-saving drugs may be unaffordable given
the expected out-of-pocket costs. In addition, payers
and manufacturers are concerned about the high
preliminary costs of therapies, for which they have
to pay when there is still no evidence to support the
projected long-term benefits. The budgetary impact is
also a concern for payers and suppliers, especially for
therapies intended to treat a significantly large patient
populations. Last but not least, determining the benefits
is also an obstacle. Stakeholders need to understand
that the benefit has a different meaning for different
people, and as a result, payers need to understand how
to measure health intervention according to the benefit
it brings (3.4).

The future lies in gene therapies, but are our
health systems ready to manage the challenges and
uncertainties that these innovative, expensive therapies
bring with them? A number of stakeholders in the
branch, including manufactures, patient protection
groups and payers, have realized the need of adaption
/ changes to the standard payment system to address
all these key challenges in case gene therapies become
widely available in the near future (3,4).

Aim of the study

Identification of the different types of innovative
payment models, analysis and presentation of benefits
and limitations associated with their introduction for
gene therapies worldwide.

Methods

Literature review of published data related to the different
types of payment models for gene therapies, covering
the period 2017 - 2020. Data analysis and conclusions
are made about the benefits of implementation and the
various limitations associated with the application of
each of the considered payment models.
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UHoeamueHu Modenu Ha 3annawjaHe Ha 2eHHU
mepanuu

Hsama ,,yHuBepcaneH pa3Mep 3a BCHYKO™, a pa3HO0Opa3neTo
OT TEXHOJIOTUH U IIOAXOIH O3HauaBa, 4e MOXKe J1a ca Heo0Xo-
JUMHU MHOXXECTBO OIIMU 3a 3alljlalllaHC U B HAKOU ClIydau
JIOpH 1€ CE HaJIOXKU Te Aa 0baaT komMOuHupaHu. CucremMaTa
TpsiOBa Jja Obe TOCTAaTHUHO T'bBKABA, 3a Jla MOrar Jga Obaar
aZalTUpaHd W MMIUIEMCHTHPAaHW PA3IMYHU MOJEIH 3a 3a-
TUTaIIaHe.

Tabnuua 1 npencrass pa3IuyHU BHJIOBE HHOBATHBHU MOJC-
JM Ha 3aIUTalllaHe Ha TeHHH TePanyy, KOUTO HaMallsiBaT He-
curypHoctTa (5).

Ta6nuuya 1. Budoge uHosamueHuU Modesnu Ha 3annaujaHe Ha
2eHHU meparnuu, Koumo Hamarisieam HecuaypHocmma

HEALTH POLICY AND PRACTICE

Innovative payment models for gene
therapies

There is no “one-size-fits-all” and the variety of
technologies and approaches means that many payment
options may be needed and, in some cases, combination
of them. The system must be flexible enough to adapt
and implement different payment models.

The following table 1 presents different types of
innovative payment models for gene therapies that
manage the uncertainty (5).

Table 1. Different types of innovative payment models for
gene therapies that manage the uncertainty

Bua mopen Ha 3annawaHe

OnucaHune

AHIOUTETHM BHOCKM /Yac-
TUYHO NJalWaHe

MnawaHuaTa ce pasnpeae-
NAT M U3BBPLLUBAT 33 onpe-
[LeneH nepuos ot Bpeme,
OT MeceuM A0 FoAMHMU.

3annauiaHe cnopes noka-
3aH pesyatart

MIHOBaTOPCKUTE KOMMNAHUK
noJly4yaBaT 3ansallaHe 3a
CBOMTE reHHW Tepanmm Bb3
OCHOBa Ha B3aMMHO A0r0-
BOPEHMW BPEMEBU MEPKU U
NOCTUNKEeHMA Ha BasaTa Ha
[EeMOHCTPUPAHU KAUHWY-
HW pe3ynTaTu B peasHaTa
TepanesTUYHa NPaKTUKa.

MoTpebuTenckun 3aem

3aem, nsterneH AUpPeKTHO
OT NaumneHTa.

OvpekTHO nnawaHe / ancr-
pubyumns

MnaTewubT 3aKynyBa reHHa-
Ta Tepanusa AUPEKTHO OT
npou3BoAUTENS.

PaswunpeHo obeanHaBaHe
Ha pucKa

CneumaneH doHz, npu
KOMTO HAKOJ/IKO 3auHTepe-
COBaHW CTpaHu pasnpese-
NAT YacT OT CBOMTE NPEMUN
WK BrofKeT 3a paswnpeHa
rpyna nauueHTu, Kouto
OTroBapAT Ha YC/I0BUATA 33
reHHa Tepanus.

MoanomaraHe / cybecnam-
paHe Ha OTAENHM NauMeHTH

duHaHcoBa nomoly 3a
nauneHTUTe U TeXHUTe
pasxoau, CBbP3aHu ¢
NPUIOXKEHNETO Ha reHHaTa
Tepanus.

OTCTBbMKM / TaBaH Ha Npu-
xoguTe

LleHaTa Ha TepanuATa ce

HaManABa C NPOLEHT, aKo
06LWMTe NPUXOAN HaZBU-
LIaBaT onpeaeneH Taprer.

lNpe3acTpaxoBKa Ha 3acTpa-
XoBaTenAa

Buza 3acTpaxoBaTesiHO no-
KpUTKE 3a reHHa Tepanus.

Type of payment
model

Description

Annuity / Installments

The payments are
distributed and made for
a certain period, from
months to years .

Pay for performance

Innovative companies
receive payment for their
gene therapies based on
mutually agreed time
measures and achievements
based on demonstrated
clinical outcomes in real
therapeutic practice.

Consumer mortgage

Mortgage, taken out
directly from the patient.

Direct payment /
distribution

The payer buys the gene
therapy directly from the
manufacturer.

Expanded risk pools

Special fund in which
stakeholders distribute
part of their premiums or
budget to an extended
group of patients who meet
the gene therapy treatment
requirements.

Patient assistance /
subsidy

Finance assistance

for patients and costs
associated with the gene
therapy application.

Discounts and revenue
caps

The price of the therapy

is reduced by a certain
percent if the total revenue
exceeds a certain target.

Re-insurance

Type of insurance coverage
for gene therapy.
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TpeTa cTpaHa, KpeauTop TpeTa ¢pmHaHCOBa cTpaHa
3aKynyBa reHHaTa Tepanus
M A0roBapA nnalaHe c
nnateua.

Thirdy Party, Creditor | Third finance party
purchases the gene therapy
and negotiates payment
with the payer.

34paBHa KpUnNToBanyTa MpeobpasyBa HapacTBaLWu-
Te pe3ynTaTu, MosyYeHu oT
NneyeHueTo, B obuLa Tbpry-
ema Ba/lyTa KaTo eKBuBa-
NNeHTU 3a roAuHa cnevyesieH
YKMBOT.

Health coin Converts the growing
results obtained from the
treatment into a common
marketable currency as
equivalents for life-years
gained

Maiko mo-o0cToiHO 1ie ObJaT NPEACTABEHH HSIKOH OT
Hali-u3M013BaHNTe (DMHAHCOBH MOJENIHM 3a 3aIUlalllaHe Ha
TeHHH Tepamnuy, ¢ TEXHUTE IPEIUMCTBA U HEOCTATBIIH.

1. Annuity/Installment-based Contracts (5) - mramanusta
ca pasmpesiesieHH 3a OIpeJielieH EPHOJT OT BPEMe - OT Me-
cenu 710 roguHu. To3u (HUHAHCOB MOJIEN € MPHIIOKHUM T10
LISLJT CBSIT.

Some of the most used payment models for gene therapies,
with their benefits and limitations, are presented more
detailed.

1. Annuity/Installment-based Contracts (5) —
payments are distributed over a certain period — from
months to years. This financial model is applicable
worldwide.

IIpennmcTBa:

¢ IUIalmaHusdATa Ha BHOCKH pa3npeaciiaT (I)I/IHaHCOBI/IH
PUCK BBPXY IJIaTE€lla BbB BPEMETO.

Bb3MOKHU OrpaHHYeHUS:

» Kakso ce cayuBa ¢ ocTaBaluTe pa3sxoau B clydai Ha
CMBPT Ha TAITUCHTA?

* He ce agpecupa oTroBopa KbM JICUECHHETO.

* B cucremure ¢ MHOro u paznuunu [lnatuu, kax mnia-
[IaHUATA CJeABAaT MHAIMEHTUTE, KOraTO T€ CMEHST
nJaTena Ha mpeaocTaBsHaTa 3paBHa rpuxa?

2. Pay for performance/outcome (5) - namanus Bb3 OCHO-
Ba Ha B3aUMHO JJOTOBOPEHHU MEPKH BbB BPEMETO U pPeaTHU
MOCTUXKEHUSI IO OTHOLIEHHE HAa KIMHUYHOTO MPEACTaBs-
HE WJIM MOCTUTHATH KpaitHu pesynrat. To3u ¢uHaHCOB
MOJIEJT € IPUIIOAKUM 10 LT CBSIT.

Benefits:

* installment payments distribute the financial risk
of the payer over time.

Possible limitations:

*  What happens with remaining costs in case of
patient’s death?

* Response to treatment is not addressed.

* What happens when patients change the payer of
the provided health care in systems with many
and different payers?

2. Pay for performance/outcome (5) — payment model
based on mutually agreed measures over time and
real achievements in terms of clinical outcome or
achieved results. This financial model is applicable
worldwide.

[peaumcTBa:

° EJ'II/IMI/IHI/Ipa IJ1ala”HeTo 34 JIMIcCa Ha OTTOBOP UJIN HE-
YCIieX 3a NOCTUTAHC HA KOHKPETCH PE3YyJITarT.

Benefits:

» Eliminates payment when there is no response to
treatment or when a specified health outcome is
not achieved.
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Bb3MOKHU OrpaHUYeHUs:
* l3uckBar oLieHKa Ha OTrOBOpa / pe3yiTara;

° HonyanaHeTo Ha OTTOBOP KBM TCpaliuiaTa MOXKE Ja
OTHEMEC MHOI'O BpEME;

° XeTepOFeHHOCTTa Ha OTTOBOpA Ha MallMCHTAa Cbh3/1aBa
H3BECTHU NPCANUIBUKATCIICTBA,

¢ Moxe Ja C€ HAJIOKH pa3pa60TBaHe Ha YHUKAJIHA MAP-
Ka 3a U13MCpPBAaHC Ha OTTOBOPA KbM TCpAIIUATA.

Consumer mortgage (6) - MalMEHTHT MOTyYaBa JTUYCH
3aeM, 3a 1a CH M03BOJIM IIPE/IBAPUTEIIHO IIAIaHe 3 Jieyue-
HHUE M3BBH PEIOBHOTO 3IIPAaBHO OCUTYPsIBAHC WM U3ILIalla
3aeMa Ha NMePUOIUYHH BHOCKH. [lamanusTa cupar, ako
NMaUEHTHT YMPE UJIN JICHEHUETO CE IPOBAJIH.

HpeaumcrBa:

* Agzpecupa HECHTYPHOCTTa OTHOCHO KIMHHYHHUTE
TIOJI3H;

° HpeMI/IHaBaHe OT aBaHCOBOTO IIJTAIIaHC KbM I'OJJHUIITHA
TaKcCa 3a U3II'bJIHCHHUEC.

Bb3MOKHU OrpaHUYeHUsT:
e HenpoBepeH MexaHu3bM;
*  MHoro xopa He MOTaT Jla CH TIO3BOJIAT ILIAIAHIIS;

* TlauueHTHT MoeMa pasxoauTe 3a GUHAHCHPAHE, OCBEH
aKO MPOM3BOAMTEIAT HE NMPEJJIIOKHU MTO-HUCKA [IEHA.

Expanded risk pools (5) - cnennanen ¢poHxa, mpu KOUTO
HSAKOJIKO 3aMHTEPECOBAHM CTPAHU pasMpesiesisIT 4acT OT
CBOMTE NMPEMUHU WM OIODKET 3a paslIMpeHa Ipyrna naiu-
€HTHU, KOUTO OTTOBApAT Ha YCIOBUSTA 3a T€HHA Tepamnus.
To3u Mozen Ha 3amanane, KOMOMHANNS OT ITYOJINYHO U
4acTHO (PMHAHCHpaAHE OT 3aMHTEPECOBAHU CTPAHH, KaTo
OnaroTBopuTENHU (HOHAALMH, MOYXKE JIa IOMOTHE 3a 3aras3-
BaHE Ha IPEMUUTE U CHOAEISIHETO Ha Pa3XOJUTE HA OTHO-
CUTEJIHO yTIpaBisieMH HUBA. To31 MOJIENI MOKe Ja U3HCKBa
YaCTHU TUIATIIH, PaOOTONATENN M MPABUTEICTBA Ja pas-
IpesiesaAT 4acT OT OIO[PKETUTE 3a 3ApaBeola3BaHe B CIIe-
nuasieH (oHA 3a reHHH Tepanuu. To3n pruHaHCOB MOJie €
MPUJIOKUM MPU TMAa3apu ChC 3aCTPAXOBATEIHO MOKPUTHE
3a 37paBeola3BaHe.

Hpeaumcrna:

* CneunduyHo 3a/ensiHEe Ha CPEICTBA;

* PasmpenernsHe Ha pa3XoquTe MEX/1Y BCHUKH B 3aCTPa-
XOBaTeJIHUS MyJI, BMECTO HallaraHe Ha Hepa3yMHO (Bu-
HAHCOBO OpeMe BBPXY €IHO KOHKPETHO JaJICHO JINIIE;

* Ilo3BossiBa MHTEPBEHLUA C JBITOCPOYHU PE3YJITATH
Ja 0bJie pMHAHCHpaHa U Pa3XxOJUTe 3a Hesl CIIO/ICIICHU
OT [10CJIEI0BATEIHU 3aCTPAaXOBATEIIH.

Bb3MOKHY OrpaHHYeHUS:
*  Bucoku npemuu;
*  Komko rossiM € pucKOBHSAT Iy,

e JlocTaThbuHO (pUHAHCHpPAHE OT 3aCTPAaxXOBaTEIUTE B
PHCKOBHUS TTYJ;

HEALTH POLICY AND PRACTICE

Possible limitations:
* Requires answer / result assessment;
* Response to treatment can take a long time;

* Heterogeneity of patient’s response creates
certain challenges;

* A unique measure may need to be developed to
measure the response to treatment.

Consumer mortgage (6) — the patient receives a
personal mortgage to afford an advance payment
of treatment outside the regular health insurance
and pays the mortgage in periodic installments.
Payments stop if the patient dies or the treatment
fails.

Benefits:
* Addresses uncertainty about clinical outcomes;

* Switching from the advance payment to an
annual performance fee.

Possible limitations:
* Unverified mechanism;
* Many people cannot afford payments;

» The patient bears the financing costs unless the
manufacturer offers a lower price.

Expanded risk pools (5) — a special fund in
which several stakeholders distribute part of their
premiums or budget to an extended group of patients
who meet the gene therapy treatment requirements.
This payment model, a combination of public and
private funding of stakeholders, such as charitable
foundations, could help keep premiums and
share costs at relatively manageable levels. This
model may require private payers, employers, and
governments to distribute part of the health budgets
to a special fund for gene therapies. This financial
model is applicable in markets with health insurance
coverage.

Benefits:

» Specific allocation of funds;

* Distribution of costs among all stakeholders
in the insurance pool, instead of imposing an
unreasonable financial burden on a particular
person;

» Allows interventions with long-term results to
be financed and its costs shared by successive
insurers.

Possible limitations:
* High premiums;
* Size of the risk pool;

» Sufficient funding from insurers in the risk
pool;
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e Hwma nu CTUMYIJIM 3a 3aCTPaxoOBaTCJIUTE J1a OCTaHAT B
PUCKOBUA Y.

Re-insurance (6) - ¢unHaHCOBO Ccmopa3ymeHHe, KOETO
OrpaHMYaBa M3JIaraHeTO Ha 3aCTPaxoBaTeN WM HHCTUTY-
Vsl HA PUCKa OT HEOYaKBaH IIpar Ha [eHa WM o0eM Ha
JIeYCHHE C BUCOKA IICHA.

IIpennmcTBa:

e OOnekyaBa KPaTKOCPOYHO HATHUCKA BHPXY OIOJIKETA.
Bb3MOKHU OrpaHHYeHUS:

*  Moxe na ce mamar 3HaUUTEIHN IPEMHUH;

* Pasmpeznens pucka, HO HE Pas3IiIexaa IbJITOCPOUHATA
YCTOMYHMBOCT.

Thirdy Party, Creditor (3) - ruiatensT nojry4asa 3aeM oT
(rHaHCOBa MHCTUTYLHMSI, 3a Ja IO3BOJIM aBAHCOBO ILIA-
IIaHe Ha MPOM3BOJIUTEIIS, C TIOracsiBaHe Ha 3aeMa Ha Iie-
pHOaMYHN BHOCKH. [InamanusTa cnupat, ako NarueHThbT
yMpe WIH JISYEHHETO ce MpoBaiy. To3n pruHAHCOB MOJEI
e npunoxum B CAIIL.

IpeaumcrBa:

e Anpecupa HECUTYpPHOCTTA Ha TIaTena OTHOCHO KJIH-
HUYHUTEC IIOJI3U,

e TIpoMeHs aBaHCOBOTO MJallaHe KbM IJIallaHe Ha ro-
NUIITHA TaKca 3a U3IBbIHEHHE.

Bb3MOKHU OrpaHHYeHUs:
* HempoBepeH MeXaHU3bM;

* HeoOxonnMo e ma ampecrupane KbM MalHeHTa, KOUTO
MpEeMUHaBa OT EIWH 3[[PaBEH 3aCTPaxoBaTel KbM JIPYT;

e IlnarensT noema pa3xoauTe 3a pUHAHCHPAHE.

HealthCoin (2) — ¢unancoB mozen, KOiTO npeodpasysa
HapacTBAIIUTE PE3YJITaTH, MOIYYEHHU OT JIeYEHHE C Tepa-
nusi, B 00IIa ThpryemMa BaJlyTa KaTO €KBHBAJICHTH 3a T0-
nuHa KuBOT. OOBBP3Ba LIeHaTa Ha TEpanusTa ¢ IMalueHTa
mpe3 Lenusi My KUBOT. To3u (PMHAHCOB MOJEN € IPHUIIOo-
JKUM TIPH TIa3apy ChC 3aCTPaX0BATEIIHO MOKPUTHE 32 3/[pa-
BEOIIa3BaHe.

HpeaumcrBa:

* pasmpepess [[eHATa Ha JICYCHUETO 38 MHOTO MO-IbJIbI
MEePHUOJI OT BpEME;

¢ TOAWIIHUTE pa3xoau cCa O6B’Lp38HI/I C MannucHTa U Iro
CJICABAT MPE3 LECINA MY )KUBOT.

Bb3MoxxHH OrpaHUYCHUA:

¢ NPCANOJIOXKCHHUE, Y€ JICUCHHUECTO € NOCTOAHHO U CC€
npujiara €IHaKBO 3a BCUYKHU Bb3pacTH.

Tabnuma 2 npeacTassi enHO 0000IIECHO CPAaBHEHHE HA XapakK-
TEPUCTUKUTEC HA PA3IJICAAHUTEC MHOBATUBHU MOJCJ/IM Ha 3a-
IJIallaHe Ha TCHHH TePaNuy, U3M0JI3BaHU B CBETOBEH MaIiao.

HEALTH POLICY AND PRACTICE

* Are there incentives for insurers to stay in the risk
pool.

5. Re-insurance (6) - a financial agreement that restricts
the exposure of an insurer or an institution to the risk
of an unexpected price threshold or volume of high
price treatment.

Benefits:

* Relieves short-term pressure on the budget.
Possible limitations:

» Significant premiums can be paid;

» Distributes the risk, but does not review long-term
sustainability.

6. Thirdy Party, Creditor (3) — the payer receives
a mortgage from a financial institution to allow
an advance payment to the manufacturer, with
repayment of the mortgage in a periodic installments.
The payments stop if the patient dies or the treatment
fails. This financial model is applicable in the USA.

Benefits:

* Addresses the payer‘s uncertainty about clinical
outcomes;

e Changes the advance payment to an annual
performance fee.

Possible limitations:
e Unverified mechanism;

» It is necessary to address the patient changes
health insurers;

* The payer bears financial costs .

7. HealthCoin (2) — a financial model that converts the
growing results obtained from treatment to a common
marketable currency as equivalent for life-years
gained. It links the price of the therapy with the patient
for his entire life. This financial model is applicable in
markets with health insurance coverage.

Benefits:

* Distributes the treatment price in a much longer
period of time;

* Annual costs are linked to the patient and followed
throughout his entire life.

Possible restrictions:

e Assumption that the treatment is constant and is
applied equally to all ages.

The following table 2 presents a generalized comparison of
the reviewed innovative payment models characteristics.
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Tabnuuya 2. CpasHeHue Ha xapakmepucmukume Ha Table 2. Generalized comparison of the reviewed
uHosamueHuUmMe Mooesiu Ha 3arnawjaHe Ha 2eHHU innovative payment models characteristics
mepanuu, u3rosi3eaHu 8 ceemoseH mauw,ab

Moaen UsnbaHumoct | NMpuemnusoct Texkect ®duHaHcoBa Appeal Appeal
Ha 3anialaHe npuBaekaren- (MNnaTuwm) (Mpoussoau-
HoCT Tenu)
Payment model Feasibility Acceptability Weight Financial Appeal Payment
attractiveness model

duHaHCcUpaHe Bb3 OCHOBA Ha 3apaBHu pe3ynTtatu [/ Health outcomes-based funding

AHIOUTETHU BHOCKU/ | +++ +++ +++ +++ +++ ++
YacTuyHo naawaHe

Annuity/installments

3annawaHe cnopepg, | +++ +++ +++ o+ ++4 ++
noKasaH pesynrat

Pay for performance

Finance-based funding

MoTpeburencku ++ ++ ++ +++ + 4
3aem

Consumer mortgage
(healthcare loans for
payers)

AuvpeKTHO nnawaHe | + X +++ + + X

Direct payment

Pa3swwupeHo obegu- | + + ++ +++ +++ e+
HABaHe Ha PUCKa

Expanded risk pools
(Pooled funded)

TaBaH Ha ueHute/ +++ +4++ X 4+ T4+ +
obema

Price caps/volume
caps

Pa6at/OTcTbNKM +4+ 4+ X 4+ S +

Rebates/discounts

Mpes3acTpaxoBKa ++ + ++ +++ - +++
Ha 3acTpaxoBaTtens

Re-insurance

Tpeta cTpaHa, + X ++ ++ + +H+
Kpeautop

Third party creditor

3apaBHa + X +++ ++ + +
Kpunrosanyra
HealthCoin

+ HUCKO HUB0 Ha 3Ha4yumocm / low level of significance + low level of significance

++ 8axkHo / important ++ important

+++ MHO20 8UCOKO HUBO Ha 3Hadumocm / very high level +++ very high level of significance

of significance
X Humo edHo om u3bpoeHume / none of the above X none of the above
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n3soau

Heo6xoaumu ca MHOBaTHBHU MOJISNIH Ha 3aIlJIAllaHe 3a J10C-
TBII 10 TEHHU TEepaluy, KOUTO Ja apecrupaT BUCOKHUTE pas3-
XOJIA, C KOUTO € CBHIIPOBOJCHO TAXHOTO IPUJIOKECHHE, HECH-
TYPHOCTTA IO OTHOIICHNE HAa e()eKTUBHOCTTA HA JICIYCHUETO
B JBJITOCPOYCH IUIAH, KAKTO M M3MEPBAHETO Ha MOJ3aTa OT
TepanusaTa. BaxHo € 1a nmo3HaBame B J€TalJIM pa3IMYHUTE
(uHAHCOBM MOJIENH, Ja TIO3HABaME TEXHHUTE IUIFOCOBE U MH-
HYyCH, 3a J1a 3HaeM KO# / Kou ca HaW-TIOIXOMASIIN 33 UMILJIe-
MEHTHPAHE B JIOKaJHA CPe/a, B 3aBUCUMOCT OT OpraHU3aIlHsI-
Ta Ha KOHKpETHaTa 3/IpaBHA CHCTEMA.

I'ennure Tepanru NpeACTaBjisiBaT BbJIHYBallla Bb3MOXHOCT,
HO CBIINO TaKa HOCAT CBC cebe cu U rojaemMu NpeaAN3BUKATCII-
CTBa Npea CUCTCMUTEC Ha 3ApaBColla3BaHEC. HWuoBaTuBHHTE
(1)I/IHaHCOBI/I MOJICJIN Ca aApECUpaHU KbM:

* TloxkpensiHe Ha pUHAHCOBAaTA yCTOWIMBOCT HA 3[JpaBHUTE
CHCTEMH;

* JKemanmeTto ma ce HachPYM JOCTHIBT HA OCHEPHUIIHMATHA
IPOAYKTHU 10 NAIIUCHTHUTE;

* Bwb3HarpaxjaBaHe Ha HHOBAIIMUTE B MPEHEOPETrBaHM Te-
pamneBTUYHU 00IaCTH;

* HamansBaHe Ha HECUI'YPHOCTTa OTHOCHO I'OJIEMUHATa U
TPalHOCTTA Ha IIOJI3UTE.

CT)IIICCTByBaT Pa3JIMYHU NHOBATHBHU MOJCJIN HaA 3allJIalllaHe,
TBH KaTo €IWH MOJACJ Ha IlIallaHe MOXKE Ja HE € O0CTaThb-
YCH U MPUJIOKHUM 3a PAa3JIMUHUTC 3IpaBHU CUCTCMU. B Haxon
CC CJIy4au C€ HalJlara 10pu KOM6I/IHaHI/I$I OT HAKOJIKO MOoJ€JIa.
Bceekn MOJICII TpH6Ba Ja 6T>H€ C’I)06pa3€H C JIOKaJiHaTa cpe-
Ja, B KOATO LIC 6’I>,He npujaraH u C’I)06pa3€H C KOHKpE€THara
3/ipaBHa CHUCTEMaA. B To3m CMHCBJI, pa3IMUYHUTEC MOACIN Ha
IJIamaHe npeanojarat v pa3Jin4yHu KOMIIPOMHUCH. Baxno e Ja
Cce pa36€pe, 4e CaMO OpraHusanusiaTa Ha 3JpaBHAaTa CUCTEMA,
CTPYKTYypaTa Ha (1)I/IHaHCI/IpaHG " yIipaBJICHUEC, U TOTOBHOCTTA
Ha 3aMHTCPECOBAHUTE CTPAHU Jia ITPEroBapAT LIC OIMPEACIIAT
YycCriexa Ha BCCKU €AWH OT IMPEACTABCHUTEC MOACIN Ha IJ1alla-
He. HacT OT MHOBAaTUBHUTE MOJCJIN 3a 3alljlallaHe, mpeacra-
BCHH B HACTOAIIHA 0630p, Ca BC€YC YCIICITHO NPHUJIOKCHU 3a
peI/IM6prI/IpaH€ Ha 'CHHU TCpaliuu B EBpona U I10 CBETA.
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FrEEHETUMHA BAPUABUITHOCT
RS174547 B AECATYPA3HUA
N'EH FADS1 U YECTOTA HA
KOHCYMALUUA HA XPAHWU,
BOINATU HA HACUTEHMW,
MOHOHEHACUTEHU U
NMOJIMHEHACUTEHU MACTHM
KUCEJIMHU CPELQ BBIITAPCKA
nonynAuus

Enena Ky3osa, IlBeTa I'eopruesa, Becesika JlyseBa

HauuonaﬂeH yernmvbp no 06144601’1’1661—10 3()paee u anaaiusu

PE3IOME

Bwveeoenue: Omxpumu ca oxono 500 eounuynu Hyxieomuonu
noaumopuszmu (SNPs), 3acseawu eenume FADSI u FADS?2,
KOUMo KoOupam 6axcHume 3a memadonusma Ha 0vilzoge-
pudicnume nonunenacumenu macmuu xuceaunu (PUFA) en3u-
Mu - oenma-3-0ecamypa3za u oexma-6 decamypasa. Bece noge-
Ye HaAYuUHU OAHHU ce HampPYneam, 8 NOOKpena Ha mesamd, ye
me3u 2eHHU eapuanmu mpaoea da ce 83umam noo HUMAaHUe,
K02amo ce onpeoensam Xpanumenrume nompebHOCMuU om no-
JUHEHACUMEeHU MACTHU KUCETUHU.

Ilen: B nacmoswjomo npoyusane cme zcenomunupanu 120
0obposonyu 3a eapuanmume HA eOUHUYHUS HYKIeOMUOEeH
noaumoppuzom rsl74547 eve FADSI eena, u cme oyenunu
Yyecmomama Ha KOHCYMAayusl Ha Xpavu u npooyKmu, CbObp-
Jocawyu paziuyHu MACMHU KUCETUHU, KAMO GAJICHA CIMBNKA
Oom 0XapaxkmepusupaHemo HA MO3U 2eHemUudeH GapudaHm
Kamo nomeHyuaieH buomapkep npu onpeoeyisiHemo Ha Puck
om paszeumue Ha KopornapHo-apmepuanna oonecm (KAB) unu
Jucaunudemus 8 6voeuye.

Memoou: 3a yenma Ha écexu 0odposoney e ezema /[THK npo-
0a no HeuHaA3UBEH MEMOO U e ONPedeleH CeHHUA 8aPUAHM
upe3 NOIUMePA3HA 6ePUNCHA peaKkyus 6 peaiHo speme (Real-
Time PCR). Upe3 ankemuus Memoo 3a 4ecmoma Ha KOHCYMA-
Yus Ha Xpauu ce cvbOpa uHGoOpMayus 30 XpanumeneH npuem
HA NPOOYKMU U XpaHu, 60eamu Ha pasiuitu U008e MA3HUHU.

Pesyimamu u 3akniouenue: Peszynmamume nokazeam, ue
yecmomama Ha KOHCYMAyusima Ha pasiudHu udoge Xpauu,
CLOBPIICAUU NOAE3HU MA3HUHU, KAMO puba u MOpPCKU 0apo-
6e, s0KU, ABOKAOO U PA3IUYHU CEMeHd, € OOCA HUCKA KAMO
yano cped uscieosanama nonyrayus. He bewe ycmanosena
PAasauKa 8 4ecmomama Ha KOHCYyMayus mexcoy pasiuyHume
eenomunose T/T u C/T, pecucmpupanu 6 npoyusanemo. Ilo-
cnednusim hakm e npeOnocmaska 3a no-3a0vbiOouenu npo-
VUBAHUsL HA HYMPUSEHEMUUHOMO 63AUMOOClCEUe Medlcoy
Xpanumentusi Mooea (8 cayuas HeOOCmamvyeH npuem Ha no-
JIe3HU MA3HUHUY), 2eHeMUYHAMA NPeodpa3NoN0HCeHOC (2eHeH
séapuanm na FADSI eena) u 30pasnus puck (pazeumue na ou-
CAUNUOeMUU U/UNU CHPOEUHOCHO0BU 3A00ISAEAHUSL).

FOOD AND NUTRITION

GENETIC VARIABILITY RS174547
IN THE DESATURASE FADS1
GENE AND FREQUENCY OF

CONSUMPTION OF FOODS
RICH IN SATURATED,
MONOUNSATURATED AND
POLYUNSATURATED FATTY
ACIDS AMONG BULGARIAN
POPULATION

Elena Kuzova, Tzveta Georgieva, Veselka Duleva
National Centre of Public Health and Analyses

ABSTRACT

Introduction: About 500single nucleotide polymorphisms
(SNPs) have been identified, affecting the FADSI and
FADS?2 genes, which encode the enzymes delta-5-
desaturase and delta-6 desaturase, which are important
for the metabolism of long-chain polyunsaturated
fatty acids (PUFA). More and more scientific data
is accumulating to support the thesis that these gene
variants must be taken into account when determining
the nutritional needs of polyunsaturated fatty acids.

Aim: In the present study, are genotyped 120
volunteers for genetic variants of the single nucleotide
polymorphism rsl74547 in the FADSI gene, and are
evaluated the frequency of consumption of foods and
products containing different fatty acids as an important
step in characterizing this genetic variant as a potential
biomarker in determining risk from the development of
coronary artery disease (CAD) or dyslipidemia in the
future.

Methods: DNA sample was taken from each volunteer
by a non-invasive method, and the gene variant was
determined by real-time polymerase chain reaction
(Real-Time PCR). The survey method for the frequency
of food consumption collected information on food intake
of products and foods rich in different types of fats.

Results and Conclusions: The results show that the
frequency of consumption of different types of foods
containing healthy fats such as fish and seafood, nuts,
avocado and various seeds is quite low in general among
the studied population. No difference in the frequency
of consumption was found between the different T/T and
C/T genotypes, registered in the study. This fact is a
prerequisite for more in-depth studies of the nutrigenetic
interaction between the food model (in this case
insufficient intake of healthy fats), genetic predisposition
(gene variant of the FADSI gene) and health risk
(development of dyslipidemias and/or cardiovascular
diseases).
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KurouoBu 1yMu: eIMHUYHI HYKJICOTUIHH MTOJINMOP-
(uzmu, reHeTHYEH OMOMapKep, YeCTOTa Ha KOHCyMa-
115, HACHTEHH, HEHACUTEHU Ma3HUHU, T€HOTHUII

BbBEOEHUE

Koncymanusita Ha puda U puOHU MPOIYKTH, KaTO LICHEH U3-
TOYHHK Ha HE3aMEHUMHU MAaCTHU KHCENWHH, HHTEpeCcyBa Ha-
y4HaTa OOIIHOCT, 3aHMMaBalla ce ¢ OOLIECTBEHOTO 3/paBe
U Ce OLEHSABA OT OPTaHMTE, CIEIAIIN 3PABETO U XpaHEHe-
To Ha HaceneHueto karo WHO, EFSA u FAO. Ilpe3 2011 r.
Petrova et.al. mpoBexxaaT nmpoy4BaHe, ¢ IeJ1 Ja Ce OILCHU Ba-
JUHOCTTA Ha JaHHUTE Ha Opranu3amnusaTta 3a XpaHu U 3eMe-
nenue (FAO) 0OTHOCHO HAJIMYHOCTTA HA pUOHU U PACTUTEIIHH
Maca KaTo HHAUKATOP 3a HAallMOHAJICH ITPHEM Ha N-3 MAaCTHH
KHCEIIMHU U J]a Ce OLCHH HAaCEJICHHETO B CBETOBEH Malmao,
KUBEEIIO B CTPAHU C HUCHK MPUEM Ha N-3 MAaCTHU KHUCETH-
HU. PesynraTure nokassar, ue beirapus e eqHa oT CTpaHu-
Te, KbAETO pudaTa U CHIBPKAIIUTE C€ B Hesl N-3 MACTHUTE
KHCEJIMHHU ca MOYTH HeAOCThIIHU (pubda mo-manko ot 200 g/
cenMuia u anda-inHoieHoBa kucenanHa (ALA) mo-mainko
oT 2% oT o0umuTe pacTUTEIHW Ma3HUHHU), KOETO TPSIKO Ce
0Tpa3sBa Ha MACTHOKHCEIMHHHUS CHCTaB Ha aJUIOIMTHATA
ThKaH. KoHueHTpanuuTe Ha anda-linHOJICHOBA KHCEIMHA U
Joko3axekcaeHoBa KucennHa (DHA) B aaunmonuTHaTa ThKaH
Ha J00poBouLMTe OT Bbirapusi ca Hali-HUCKK B CPAaBHEHHUE C
11-Te Apyru IbpXKaBU C HAIMYHU JaHHU. YCTAaHOBEHO €, 4e
bwnrapus uma Haii-nuckara Haiauanoct Ha ALA (1.1% ot 06-
IIOTO PACTHTENIHO MAclo) U Hali-HHCKaTa KOHLEHTPAaUHs Ha
ALA B agunonutHata TeKaH (0.34%), kakTo 1 Hal-HUCKaTa
HAJUIHOCT Ha puba (57 g/cenmunia) u KoHIeHTpanus Ha DHA
B MacTHarta ThkaH (0.11%).

BaxxausT n3Boj, koiTo mpassT Petrova et al., 6azupaiiku ce
Ha IOJIyUYEHUTE Pe3yJTaTu, €, 4e TO3U roJIsIM CerMEHT OT Ha-
CEJICHUETO B CBETA, BKJIIOUUTEIHO U bbiirapus, KoiTo HsiMa
JIOCTBHI ¥ HAIMYHOCT 0T n-3 MK BeposiTHO 111e nMa cepruo3Hu
3paBHU MOCJEIUIM MOPaAU HEAOCTATBUHOCT Ha N-3 MAaCTHU
kucenunu (1).

[Tonacrositem e n0Ope M3BECTHA BPb3KATa MEKIY KOHCYyMa-
nusiTa Ha n-3 MacTHH kucenunu (n-3 MK) u kapanoBackymnap-
HUTE MHIUACHTU. MHOTO Mpoy4YBaHUS COYaT, ue peAoBHATA
u Bucoka koHcymauus Ha ALA, DHA u EPA (eiixo3amnen-
TAaeHOBA KHCENIMHA), HA0aBEHU OT prda U MOPCKH MPOIYKTH
u oT onus, 6oratn Ha ALA, UMaT NPOTEKTUBEH eeKT MpH
CHPICYHOCH/IOBH 3a00JIsIBaHUS, JAUCIUIIUAEMUHN ¥ BHE3aITHA
chpaeuHa cMBPT (2, 3).

Ot apyra cTpaHa, 10cTa 00€3MOKOSBAIIMN ca JAaHHUTE 3a Ha-
pacTBamus Opoil Ha JHIATa C JUCIUNHUIEMUU M KOPOHAp-
HO-apTepualiHa 00JecT Ha ChpleTo cpen Obirapute. [To nanHu
Ha HaIJ,I/lOHa.HHl/l)I CTATUCTUYCCKHU UHCTUTYT B MEKAYHAPOACH
KOHTEKCT cMbpTHOCTTA 32 2017 1. B Bearapus (o6mo 109791
unu 1456 na 100000 gyum ot HaceleHUETO) € Hall-BUCOKaTa,
cpaBHeHa ¢ Jipyru ctpanu ot EC, kato bearapus e Ha mbpBo
MSCTO TI0 CMBPTHOCT, IPUYUHCHA OT OOJECTH HA OPTaHHTE
Ha KpBBoOoOpEIIeHneTo (1022.5 Ha 100 000 cranmapTH3npa-
HO HaceneHue, manHuTe ca 3a 2017 r.). Kareropusra Gonectu
Ha OPTaHMTE Ha KPHBOOOPAIIEHNETO BKITIOUBA XUIIEPTOHNIHA

FOOD AND NUTRITION

Key words: single nucleotide polymorphisms,
genetic biomarker, frequency of consumption,
saturated, unsaturated fats, genotype

INTRODUCTION

Consumption of fish and fishery products as a valuable
source of essential fatty acids is of interest to the
scientific community dealing with public health and is
evaluated by organizations monitoring the health and
nutrition of the population such as WHO, EFSA and
FAO. In 2011, Petrova et.al. conduct a study to assess
the validity of Food and Agriculture Organization
(FAO) data on the availability of fish and vegetable oils
as an indicator of national n-3 fatty acid intake and to
assess the global population living in countries with
low intake of n-3 fatty acids. The results showed that
Bulgaria is one of the countries where fish and its n-3
fatty acids were almost inaccessible (fish less than 200
g/week and alpha-linolenic acid (ALA) less than 2% of
total vegetable fats), which directly affects the fatty acid
composition of the adipose tissue. Alpha-linolenic acid
and docosahexaenoic acid (DHA) concentrations in the
adipose tissue of volunteers from Bulgaria are the lowest
compared to the 11 other countries with available data.
Bulgaria was found to have the lowest availability of ALA
(1.1% of total vegetable oil) and the lowest concentration
of ALA in adipose tissue (0.34%), as well as the lowest
availability of fish (57 g/week) and DHA concentration
in adipose tissue (0.11%).

The important conclusion they draw based on the results
obtained, Petrova et al. is that this large segment of the
world‘s population, including Bulgaria, which does not
have access to and availability of n-3 FA is likely to have

serious consequences due to insufficiency of n-3 fatty
acids (1).

The relationship between n-3 fatty acid (n-3 FA)
consumption and cardiovascular events is now well
known. Many studies show that regular and high
consumption of ALA, DHA and EPA (eicosapentaenoic
acid) obtained from fish and seafood and from oils rich in
ALA have a protective effect in cardiovascular disease,
dyslipidemia and sudden cardiac death. (2, 3)

On the other hand, the data on the growing number of
people with dyslipidemia and CVD among Bulgarians
are quite worrying. According to the Bulgarian National
Statistical Institute in the international context, the
mortality rate for 2017 in Bulgaria (total 109791 or 1456
per 100000 population) is the highest compared to other
EU countries, with Bulgaria ranking first in terms of
mortality caused by diseases of the circulatory system
(1022.5 per 100,000 standardized population, data are for
2017). The category of diseases of the circulatory system
includes hypertension, ischemic heart disease, including
acute myocardial infarction, as well as cerebrovascular
diseases.
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OosecT, HCXeMHUYHA OOJIECT HA CHPLETO, B TOBA YUCIIO OCTBP
UH(APKT HA MHOKAp/Ia, KAKTO ¥ MO3BUHO-ChHI0BH OOJICCTH.

OT HyTPUTEHETHKATA CHINO € U3BECTHO, Y€ HAKOW TeHETHIHH
BapHaHTH Ha TeHa, KOAMpAI eH3uMa AeTa-S-necarypasa Ha
MAacCTHUTE KHCEJIMHHU, Ca CBBP3aHH C MO-TOJsIMa 4eCTOTa Ha
KAB u ge nmpuem Ha n-3 MOJTUHEHACUTEHH MAaCTHU KUCEIHHH
Moau(UIEpa B TIOJIOKHUTEIHA OCOKA e()eKTa Ha TO3U T'eHETH-
YeH BapUaHT BBPXY YeCcTOTaTa Ha KOpPOHApHO-apTepuaIHaTa
6onect. CbheraBbT Ha PUFA B ThKaHHMTE Ha YOBEIIKOTO TSUIO
€ OT O'POMHO 3HAuCHUE 3a 3APABOCIOBHOTO CHCTOSIHUE U 3a-
BHUCH KaKTO OT XpaHUTEIHUS MPUEM, TaKa U OT €HJOrCHHUS
MeTabonm3bM Ha nHauBHAa. OOMsiHaTa Ha PUFAS ce koHTpO-
JTUpa OT MHOYKECTBO T'€HH, KaTO CPeXl TIX OCOOCHO 3HAUCHUE
nmaT FADS] u FADS2 (Fatty Acid Desaturases), kogupamiu
nenTa-5 u genta-6 necarypasuTe, OCHOBHU CH3MMH, YUacTBa-
IIM B METa00IM3Ma Ha TOJTMHEHACHTCHUTE MACTHH KUCEITHHA
(4, 5). Jecarypa3ute ca TUMUTHPALIUTE CKOPOCTTA CH3UMHU
Ha peakIMUTe Ha CUHTE3 Ha JBJITOBEPIDKHH MOJTMHEHACHTE-
Hu MactHu kucenuau (LC-PUFAS): apaxuoHoBa KuceinrnHa
(AA); EPA u DHA ot TexHuTe XpaHUTEIHU MPEKYPCOPH JTH-
nonoBa kucenuna (LA) u ALA. AA u EPA ca ponurtenckure
MACTHU KHCCIIMHU TpH 00pa3yBaHETO HA CHKO3aHOUUTE, a
DHA 3a cunTe3 Ha goko3aHouaAnTe (6).

[Ina3MeHNTe HUBAa Ha IBITOBEPHIKHUTE MOTMHEHACUTCHH
MAaCTHH KHCEIMHH CE ONPEIeIISIT KAKTO OT XPAHUTEITHUS IIPH-
€M, TaKa U OT CHAOI'CHHUA MeTa6OHI/I3'[>M, KaTO B YOBCIIKUA
opranu3sM npeBpsoinaneto Ha PUFAs B LC-PUFA ce karta-
JIM3Upa OT aKTUBHOCTTA Ha €JIOHTa3uTe U JecaTypasute (6-8).

OtkputH ca okoio 500 eIMHUYHU HYKJICOTUIHHU MOJUMOP-
¢u3mu (SNPs), 3acsramm reante FADSI nu FADS2, kato nma
BCE MOBEUE HAYYHU JAHHU, Y€ TE3W T'€HHHU BapHaHTHU TpsIOBa
Jla ce B3UMAT MO/l BHUMaHHE, KOraTo Ce ONPENeIAT XPaHUTEI-
HUTE NOTPEOHOCTH OT MOJMHEHACUTEHW MACTHH KHCEITUHH
(6). ETo 3amo enuH u ChIIM MpHEM HA JIMHOJIOBA KHCEIHHA
n anda-JTMHOJIICHOBAa KUCEIMHA MOXKE Jia JIOBEE JI0 pasind-
HU 3/IpaBHU e(EeKTH MPH Pa3IMYHUTE UHAUBUAIN. Paznukure
ce IbJDKAT Ha TeHHH BapHallii, KOUTO MOBJIMSBAT ChOTBET-
HUSl METAa0OJIU3BbM M aKTHBHOCTTA Ha €H3UMHHTE, CBBP3aHH
C Hero.

KaxBo ce crmydBa, KOorato majeHa MOMyJIalus HAMa JOCTBII
10 puba u mpoaykTH, 6oratn Ha ALA u € ¢ U3KITIOYUTETHO
HHUCKAa KOHCyManusi Ha mocnenuute? M nanu HeraTUBHUTE
MOCJICAICTBUSL OT Ta3W HUCKA KOHCYMAllUsl C€ JIOMbJBAT OT
BIUSIHUCTO Ha TCHeTHYHU (akTopu U nonmumoppuzmu? OT-
rOBOP HA YacT OT TE€3W BaXKHU BBIIPOCU C€ OMHUTBA Jla Jaje
HACTOSIIOTO NMPOYUYBAHE, Upe3 U3SICHSIBAHE Ha pa3lpoCTpaHe-
HUETO Ha CAMHWYCH HYKJICOTUICH MOJTUMOP(PHU3BM B TCHA 32
MAaCTHOKHCEIMHHATA JIecaTypa3a B TOMYJIAIHs C 0CTa HACKa
KOHCyMaIlisl Ha MPOAYKTH, OOTaTH Ha ITIOJIE3HW HEHACUTCHH
MacCTHHU KUCEITNHH.

Ies Ha HACTOSAIIOTO MPOYYBAHE € J]a CE YCTAHOBH JalU HO-
CUTEJINTE Ha pa3jMYHU TEHOTHIIOBE HAa IEHETUYHHs BapH-
aHT 15174547 B FADSI rena umar pasiuuHa 4ecToTaTa Ha
XpaHUTETHHS TPHEM Ha XpaHHu, OOraTH Ha HACUTEHU U HEHa-
CHUTEHU MAaCTHHM KHMCEJIMHH, T.€ JaJli UMaT €AHAKBB BHHIICH
HYTPUTEHETHYCH CTUMYJI (TpHeMa Ha ONPE/ICICHH Ma3HIHH).
Taka 00EKTHBHO MOXKE CE OIIEHHU BIMSTHHETO HAa KOHKPETHHS
reaetnyeH BapuaHT Ha FADSI rena Bppxy meTtabonn3mMa Ha

FOOD AND NUTRITION

It is also known from the science of nutrigenetics that
some genetic variants of the gene encoding delta-
S-desaturase of fatty acids enzyme are associated
with a higher incidence of CAD and that the intake of
n-3 polyunsaturated fatty acids modify in a positive
direction the effect of this genetic variant on the
incidence of coronary artery disease. The composition
of Polyunsaturated Fatty Acids (PUFAs) in human
tissues is of great importance for health and depends
on both food intake and endogenous metabolism of the
individual. The metabolism of PUFAs is controlled by a
number of genes, including FADS] and FADS2 (Fatty
Acid Desaturases), which encode delta-5 and delta-6
desaturases, major enzymes involved in the metabolism
of polyunsaturated fatty acids. (4, 5). Desaturases are
the rate-limiting enzymes for the synthesis of long-chain
polyunsaturated fatty acids (LC-PUFAs): arachidonic
acid (AA); EPA and DHA from their food precursors
linoleic acid (LA) and ALA. AA and EPA are the
ancestral fatty acids in the formation of eicosanoids, and
DHA for the synthesis of docosanoids.(6).

Plasma levels of long-chain polyunsaturated fatty
acids are determined by both dietary and endogenous
metabolism, with the conversion of PUFAs to LC-PUFA
in the human body being catalyzed by elongase and
desaturase activity. (6-8)

About 500 single nucleotide polymorphisms (SNPs)
affecting the FADSI and FADS2 genes have been
identified, and there is growing scientific evidence
that these gene variants must be taken into account
when determining the nutritional requirements for
polyunsaturated fatty acids (6). Therefore, the same
intake of linoleic acid and alpha-linolenic acid can lead
to different health effects in different individuals. The
differences are due to gene variations that affect the
corresponding metabolism and the activity of enzymes
associated with it.

What happens when a population does not have access
to fish and products rich in ALA and has extremely
low consumption of the latter? And are the negative
consequences of this low consumption complemented by
the influence of genetic factors and polymorphisms? The
present study attempts to answer some of these important
questions by elucidating the distribution of a single
nucleotide polymorphism in the fatty acid desaturasel
gene in a population with relatively low consumption of
products rich in beneficial unsaturated fatty acids.

The aim of the present study is to determine whether
carriers of different genotypes of the rs174547 genetic
variant in the FADSI gene have different frequencies of
dietary intake of foods rich in saturated and unsaturated
fatty acids, i.e whether they have the same external
nutrigenetic stimulus (intake of certain dietary fats)
Thus, the influence of the specific genetic variant of the
FADSI gene on the metabolism of fatty acids, and hence
on the lipid status and the resulting potential health risks
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MAaCTHHUTE KUCEJIMHHU, a OTTaM U BBPXY JUNUIHUSA CTaTyC U
MPOU3TUYAIINTE TMOTCHLMAIHU PUCKOBE 3a 37PABETO MpH
YCTQHOBEHH €THAKBU XPAaHUTEIHH HaBHIIM M MOJENH (HAIIp.
HHUCKa KOHCyManus Ha puoa, sKu 1 1p.)

MATEPUANIN U METOOM

N3cnensana rpyma: O6mo 120 706poBOIIM OT PETHOHUTE
ITneBen u Codus, Ha BB3pacT oT 28 g0 65 ronuHM, ca u3-
cleIBaHU 332 TEHHUS UM BapHaHT 10 OTHOIIeHUe Ha 15174547
BBB FADSI rena. Ot 1sx 43 ca mbxe (36%) u 77 xenu (64%).
Ha Bcexn no6posotent e Bzeta JIHK nmpoba mo HemHBa3uBeH
METOJI, U € OIpeliesieH TeHHUST BapUaHT upe3 MojumMepasHa
BeprkHa peaknus B peanHo Bpeme (Real-Time PCR) upes
M3MOJI3BaHe Ha (DIyopeciieHTHO Oess3aHu COHJM 3a ajeliHa
quckpumuHanus. [logbopbT Ha IMLIATa € U3BBPIIBAH OT JHY-
HUs1 Jiekap Ha 100poBoJIela, ChC ChICHCTBUETO HA JIEKApH OT
MenunuHcku yHUBEpCcUTET - [1neBeH, kateapa ,,O0mecTBe-
HO 3JIpaBHM Hayku", pakynreT ,,O0mecTBeHO 3apaBe’. Upes
aHKeTHUSI MeTo Yecmoma na koucymayus na xpanu (Food
Frequency Questionnaire Method - FFQ) ce cp0pa nundpopma-
(M5l 32 XpaHUTEJICH [IPUEM Ha IPOJYKTH U XpaHH, OoraTu Ha
pasivvHA Ma3HUHH. BBIPOCHUIIMTE M aHKETHTE Ca IOI'bJI-
HEHH B IPUCHCTBHUE HA JIEKAP UIIM CIICLUAIIUCT OT KOJCKTHBA
nox opmara Ha MHTEPBIO. BCeKU y4aCTHHUK B IPOYYBAHETO
€ 3aro3HaT MUCMEHO C LIEJIUTE, TTOJI3UTE U PUCKOBETE Ha U3-
CJIe/IBAHETO W MOJIHKCA JeKJIapanus 3a MHPOPMHUPAHO ChIJIa-
cue 1 I0OpOBOJTHO yUacTHe.

PE3YJNITATU U OBCBHXAOAHE

B nacrosimara cratus ca mpeacTaBeHu U 00CHACHH pe3yIITa-
TH OT OLIEHKA Y€CTOTaTa Ha KOHCYMallHsl Ha Pa3JIMYHU TPYIH
XpaHH MIPpH AOOPOBONIIHN C PA3IMUYCH TEHOTHII, KacaeIly Io-
nuMop(HU3BM B TE€HA 3a JecaTypa3aTa Ha MACTHH KHUCEIMHH.
OT BCHYKH I'PyTIH XpaHH, BKJIIOYEHU B aHKETHATa KapTa, B Ha-
CTOAIIOTO U3CIEBAHE Ca AHAIM3UPAHU CAMO XPaHHU U XpaHU-
TEJIHU MPOJYKTH, OOraTy Ha XPaHUTEIHU Ma3HUHU (HAacHTe-
HU, MOHOHCHACUTCHH U MOJMHEHACUTECHU MAaCTHU KHUCEIIMHHU)
W MMallH NPSKO OTHOIICHHWE KbM MAaCTHUSI METaOOIU3bM, a
WHAMPEKTHO KbM CHPJCYHOCHIOBH 3a00JIsIBaHUS U XOJecTe-
pOJIEMHUH.

PesysiTatuTe OT aHKeTaTa 3a 4ECTOTA HA KOHCYMAIHsl Ha pa3-
JIMYHU BUJIOBE SIJIKHU M CeMeHa ca npejicTaBenn Ha durypa 1.
Te moka3Bar, Kato IsU10, PsiIKa KOHCYMaIus Ha SIIKH U CeMe-
Ha. 32 BCHYKH M30pPOCHU B aHKeTaTa BUJOBE SIIKH M CEMCHa,
HAN-BUCOK € IPOIICHTHT Ha XOpaTa, OTTOBOPUIIH, YC KOHCYMHU-
pat ChOTBETHATA XpaHa 3 MbTH MECEYHO WU mo-psiako. He ce
3a0eIsI3Ba 3HAUUTEIHA pa3liiKa B YECTOTaTa Ha KOHCYMAaIlUs
Ha pa3lIMYHUTE BUIOBE SIIKUA M CEMCHA IIPU XOpaTa ¢ pa3iiny-
uu reqorunose- T/T unu C/T.

Jleneno ceme KoHCyMUpPAT PAIKO (3 TBTH MECEIHO U MO-PsiI-
ko) 87.6% ot aukerupanure, cpenaHo (1-4 MBTH/CEIMUYHO)
enBa 7.4% wu yecro (moBeye OT 5-6 IBTH/CEIMHUYHO) €Ba
5.0%, 6e3 pa3nuka KbM KOl reHOTHN criajaT. F-kputepusr Ha
Odumep nokassa, ye HIMa CTATUCTUYECKU 3HAYMMA 3aBUCH-
MOCT MEX/Iy /IBaTa FeHOTHIIA U YECTOTaTa Ha KOHCYMaIHsl Ha
JICHEHO CeM€ B IOITYJIAIMSITA, OT KOSITO € HAallpaBeHa M3BaJIKa-
ta — P=0.836.

FOOD AND NUTRITION

from the established eating habits and patterns (eg low
consumption of fish, nuts and others) can be objectively
assessed.

MATERIALS AND METHODS

Study group: A total of 120 volunteers from the
Pleven and Sofia regions, aged 28 to 65 years, were
tested for their gene variant with respect to rs174547
in the FADSI gene. Of these, 43 are men (36%) and
77 women (64%), respectively. A non-invasive DNA
sample was taken from each volunteer, and the gene
variant was determined by real-time PCR polymerase
chain reaction using fluorescently labeled probes for
allelic discrimination. The selection of volunteers
was carried out by their personal physician, with the
assistance of doctors from the Medical University -
Pleven, Department of Public Health Sciences, Faculty
of Public Health. The Food Frequency Questionnaire
Method (FFQ) collected information on the dietary
intake of foods rich in various fats. The questionnaires
were completed in the presence of a doctor or a specialist
from the study team in the form of an interview. Each
participant in the study was informed in writing about
the objectives, benefits and risks of the study and
signed a declaration of informed consent and voluntary
participation.

RESULTS AND DISCUSSION

This article presents and discusses the results of
estimating the frequency of consumption of different
food groups in volunteers carrying different genotypes
concerning polymorphism in the fatty acid desaturase
gene. Of all food groups included in the questionnaire in
this study, only foods and products, rich in dietary fats
(saturated, monounsaturated and polyunsaturated fatty
acids) are analyzed because the are known to be directly
related to fat metabolism, and indirectly to cardiovascular
disease and cholesterolemia.

The results of the survey on the frequency of consumption
of different types of nuts and seeds are presented in Figure
1. In general the results show infrequent consumption of
nuts and seeds. For all types of nuts and seeds listed in
the survey, the highest percentage of people answered
that they consume the respective food 3 times a month or
less. There is no significant difference in the frequency
of consumption of different types of nuts and seeds in
people with different genotypes - T/T or C/T.

Of the respondents, flaxseed was consumed rarely
(3 times a month and less often) by 87.6%, on average
(1-4 times/week) only 7.4% and often (more than 5-6
times/week) only 5.0%, regardless of which genotype
decline. Fisher‘s F-test shows that there is no statistically
significant difference between the two genotypes and the
frequency of consumption of flaxseed in the population
from which the sample was taken - P = 0.836.
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TenpeHuusTa ce 3anaspa MoJo0Ha MPH KOHCYMaIUsITa Ha Cy-
cameHo ceme - 90.9% oT aHKeTHpaHHUTE ca OTTOBOPHIIH, Y€
ro KOHCYMHUPAT 3 IBTH MECEYHO U MO-psaKo, 5.8% OT Xopara
uMar cpejHa KOHCyMallysi, a 4ecTo, T.e. IoBe4Ye OT 5-6 IbTH
ceaMu4HoO, caMo 3.3%. F-xputepusat Ha ®uiuep nokassa, e
HSIMa CTAaTHCTUYECKH 3HAYMMa pa3jiiKa MEX/y JBara ['eHO-
THIIA U YECTOTATa HA KOHCYMallls Ha CyCaMEHO CeMe B IOy~
JIalusTa, 3a KosATO € u3Bajakara - P=0.381.

PesynTarure oT aHaJNM3a HA JAaHHUTE ITOKa3BaT, Y€ CIBHYO-
TJICIOBOTO U TUKBEHOTO CEME Ca IO-TIPEIIOYUTAHNTE CeMe-
Ha oT OBJIrapuTe, Kato 64.5% oTbdens3BaT, ye T’ KOHCYMHUPAT
psako, 26.4% ru KOHCyMHpaT ¢ yMepeHa udectoTa, a 9.1%
chOoOmIaBar 3a no-4yecta Koucymanus. OTHOBO He ce HaOIro-
JlaBaT 3HAYMTEIHH Pa3]IMK{ B YECTOTATA HA KOHCYMAIHs 110
TEHOTHII, KaTO KpUTepusAT Ha Puiep nokaspa, 4e HiMa cTa-
THCTHYECKN 3HAUYNMa 3aBUCHMOCT MEX/Y JBETE IPOMEHIIH-
BU (4eCTOTa HA KOHCYMallus U TeHOTHII) B NONYJIalHsTa, OT
KOSITO € HanpaBeHa u3Bajkara - P=0.848.

duzypa 1.Yecmoma Ha KOHCyMayusi Ha pa3nu4yHu sS0KU U
cemeHa, 602amu Ha MacmHU KUCeIUHU fpu fuya ¢
pasnuyeH eeHomur

FOOD AND NUTRITION

The trend is similar for the consumption of sesame seeds
- 90.9% of respondents answered that they consume
sesame seeds 3 times a month and less often; 5.8%
of people have average consumption, and only 3.3%
often i.e. more than 5-6 times a week. Fisher's F-test
shows that there is no statistically significant difference
between the two genotypes and the frequency of sesame
seed consumption in the sample population - P = 0.381.

The results of the data analysis show that sunflower
and pumpkin seeds are the most preferred seeds by
Bulgarians, as 64.5% note that they are rarely consumed,
26.4% consume them with moderate frequency, and
9.1% report more frequent consumption. Again, no
significant differences in the frequency of consumption
by genotype were observed, as Fishers test shows that
there is no statistically significant relationship between
the two variables (frequency of consumption and
genotype) in the population from which the sample was
made - P = 0.848.

Figure 1. Frequency of consumption of various nuts
and seeds, rich in fatty acids in persons of
different genotype
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dueTbuM,6agemu/ peanuts,
almonds

opexu/walnuts uma/ chia

0: 3 Mbmu MeceyHo U rno-psidko;
O: 1-4 nbmu cedMU4HO;

9: rioseye om 5-6 nbmu ceOMUYHO;

Snkurte, 0coOEHO CypoBH, cCTaBaT BCE MO-IPEIIOYUTAHA all-
TepHAaTHBA 3a Obp3a MEXKIMHHA 3aKyCKa MEXJly XpaHCHUSTA,
3aII0TO ca JOCTBIHH (BCE MO-JIECHO € Ja TW HaMepH YOBEK
B THProBCKaTa Mpeka) M 3acuIlally ceTuBara. Bce mo-mo-
NyJSIPHU CTaBaT M I10-€K30THYHHUTE Pa3HOBHIHOCTH KaTo
4¥si ¥ KOHOIIEHO ceMe, 00raTi Ha oMera-3 MacTHH KUCEIHHH,
Opa3mIICKH OpeX, KeIPOBH SJIKH, SIKH IeKaH (AMEPUKAHCKH
0pex), KaTo BCHYKH T€ UMAT CBOSI YHUKATHA KOMOHHALHS OT

0.- 3 times a month and less frequently;
Q: 1-4 times a week;

0.- more than 5-6 times a week;

Nuts, especially raw, are becoming an increasingly
popular alternative for a quick snack between meals
because they are available (easier to find on the market)
and satiate the senses. Increasingly popular are more
exotic varieties such as chia and hemp seeds, rich in
omega-3 fatty acids, Brazil nuts, cedar nuts, pecans
(American walnuts), all of which have their own unique
combination of fatty acid and trace elements.
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MAaCTHOKHUCCIIMHEH U MUKPOCJICMCHTECH CbCTAaB.

OpexuTe ca BaKHA 4YacT OT XpaHHUTE, JOCTAaBSIIM HeE3a-
MEHMMH MAacTHH KHCEIIMHM Ha OpraHu3Ma W He Cllydai-
HO ca M3BECTHM Karo ,,XpaHa 3a Mo3bka“. Te ca Gorarm Ha
PUFA - 06mo ma3unnn Ha 100 g mpoxykT — 65.82, 0T KOUTO
PUFA- 43.4g. (Komniomvpna npozpama 3a uzducienue Hd
Xpanumennama cmouinocm na npooykmu, HIJO34). O6mara
TEHJEHIUS Ha KOHCYMalls Ha OPEXH ChIIO € HUCKA, HO BCE
MaK MaJKo IT0-BHCOKA, CPaBHEHA C JAPYTUTE SIAKU U CEMEHA.
OrtroBopute OT aHKEeTaTa MOKa3BaT, ue 67.5% KoHCymupar
opexu pAKo (3 WBTH MECeuHO U Mo-psiaKo); 28.3% - ot 1 1o
4 mBpTH ceAMUYIHO, a enBa 4.2% moBede oT 5-6 IBTH CeIMHUY-
HO, T.€. UMaT CPABHUTEIIHO BHCOKA KOHCYMAIMsI HA OPEXOBH
AIKH. M TyK HIMa CTaTHCTUYECKH 3HAYMMA pa3jinKa B dec-
TOTaTa HAa KOHCyMalMs Ha OPeXH MEXJy J1BaTa T€HOTHIIA —
F-xpurepust na @uwmep e P=0.138 B nonynanusra, 3a KosSTO
€ HalpaBeHa M3BaJIKaTa.

o ce oTHacs 10 YecToTaTa Ha KOHCyMmanus Ha (QbCTBIH,
Oazemu, JeIHUITY U MaM(bCTHK, TS ClieABa 0011aTa CpaBHU-
TEJIHO HHCKa YyecToTa. Tyk obaue pasiaukaTa MeX.y Xopara,
OTTOBOPHIIH, Y€ KOHCyMHUpat panko (62.0%) u te3u ¢ oTHO-
CUTENHO cpemaHa kKoHcymanus (34.7%) e BUAUMO MO-Malka,
OTKOJIKOTO IIPU JIPYTUTE BUJOBE sIIKK U ceMena. OcraBa HU-
CBHK OTHOCHTEITHHUAT A1 Ha xopata (3.3%), KOUTO 4eCTO KOH-
cyMupat QBCTHIN, OaJTeMHU, JSITHUIN 1 MaM(bCTHK.

Kakrto n IIpu APYruTe BUAOBE KU U TYK HE CC 3a0es3Ba
3Ha4YMMa pa3jinKa B UeCTOTAaTa Ha KOHCyMalus Ipu Xxopara OT
Pa3IMYHUTE T'CHOTUIIOBE. KpI/ITepI/IHT Ha CDI/IIHep IIoKa3sBa, 4
HsMa CTATUCTUYCCKU 3HAUYUMa pa3JiIMKa MEKAY ABETEC IPO-
MCHJIMBU B MonyJjanusATa, OT KOATO € HallpaBCHAa U3BaJgKaTa
—P=0.335.

CemeHaTa OT 4ns ca MOJEpHA XpaHa, KOsITO CE CIaBH C MHO-
IO BHUCOKO CHIBp)KaHHE Ha N-3 MacTHHM KHCEIWHH - 0OIIO-
TO KoiauvyecTBO Ma3HUHU Ha 100 g uus e 30.7 g., oT KOUTO
PUFA - 23.7g. (KomniomwvpHa npoepama 3a usyuciexue Ha
Xpanumennama cmounocm Ha npooykmu, HIJO3A). Yns ce-
MEHaTa JI0CTa YEeCTO CIy’KaT KaTO MOAXOASII U3TOYHHK Ha
Te31 MAaCTHH KHCEJINHU [P BETAHHU U CTPOTH BEreTapHaHIIN,
KBAETO MPUEMBT HAa MECHH NMPOAYKTH U puda € MHOTO OCKb-
JIeH M 4eCTO CE Pa3BMUBAT JAC()UIIMTH HA OMPEAEICHN MaKpO-
U MUKPOHYTPUECHTH, BKJIIOYUTEIHO U IBJITOBEPHUKHH TIOJIN-
HEHACUTEHN MAaCTHU KHCENNHHU. YecToTara Ha KOHCYManus
Ha YHS € JOCTa HUCKA Karo 150 — 96.7% ca oTroBOpIUIIH,
Ye KOHCYMHpAT Ta3W XpaHa 3 I'bTH MECEYHO U IO-PSIKO,
enBa 3.3% mmar cpeHa KOHCyMalnus, a HUTO €IUH OT aHKe-
THPAHWUTE HE € IOCOYMII KOHCYMAIus 5-6 MbTH CEIMHUYHO.
Tounusat kpurepuil Ha Duiuep nokaspa, Y€ OTCHCTBA CTa-
THCTHYECKHU 3HAYMMa 3aBHCUMOCT MEXAY IBaTa FeHOTHIIA U
oOnyaiiHaTa yecToTa Ha KOHCyMalusl Ha Yusl B TIOYJIALUSATA,
3a KOATO € HampaBeHa u3Bajakara — P=0.619.

Pesyntatute 3a yectoTrara Ha KOHCyMalus Ha pPa3iuyHU
BUJIOBE pr0a ¥ MOPCKH JapOBE, pa3JelieHH 10 I'eHOTHII, ca
npeacTaBeHu Ha Purypa 2.

I[aHHI/ITC IMOKa3BaT, 4€ KaTO LAJI0 4e€CTOTAaTa Ha KOHCyMalusa
Ha pI/I6a nu pI/I6HI/I MNPOAYKTH € JO0CTAa HUCKA 3a 1sAJ1aTa U3CICI-

FOOD AND NUTRITION

Walnuts are an important part of foods that supply
essential fatty acids to the body and are known as
,»food for the brain.“ They are rich in PUFA - total fat
per 100g of product - 65.8g, of which PUFA- 43.4g.
(Computer program for calculation of the nutritional
value of products, NCPHA). The overall trend in
walnut consumption is also low, but still slightly higher
compared to other nuts and seeds. The answers from the
survey show that 67.5% consume walnuts rarely (3 times
a month and less often); 28.3% from 1 to 4 times a week,
and only 4.2% more than 5-6 times a week, i.e. have a
relatively high consumption of walnuts. Again, there is
no statistically significant difference in the frequency
of consumption of walnuts between the two genotypes
- Fisher‘s F-test is P = 0.138 in the population for which
the sample was made.

As for the frequency of consumption of peanuts, almonds,
hazelnuts and peanuts, it follows the overall relatively
low frequency. Here, however, the difference between
people who answered that they rarely consume (62.0%)
and those with relatively average consumption (34.7%) is
visibly smaller than with other types of nuts and seeds.
The relative share of people (3.3%) who often consume
peanuts, almonds, hazelnuts and peanuts remains low.

As with other types of nuts, there is no significant
difference in the frequency of consumption in people
of different genotypes. Fisher‘s test shows that there is
no statistically significant difference between the two
variables in the population from which the sample was
taken - P = 0.335.

Whose seeds are a modern food, which is famous for its
very high content of n-3 fatty acids - the total amount of
fat per 100 g of which is 30.7 g., Of which PUFA - 23.7g.
(Computer program for calculation of the nutritional
value of products, NCPHA). Whose seeds often serve
as a suitable source of these fatty acids in vegans and
vegetarians, where the intake of meat products and
fish is very scarce and often develop deficiencies of
certain macro- and micronutrients, including long-
chain polyunsaturated fatty acids. The frequency of
consumption of which is quite low in general - 96.7%
answered that they consume this food 3 times a month
and less often, only 3.3% have an average consumption,
and none of the respondents indicated consumption 5-6
times a week. . Fisher's exact test shows that there is
no statistically significant difference between the two
genotypes and the usual frequency of consumption of
chia seeds in the population for which the sample was
made - P =0.619.

The results for the frequency of consumption of types of
fish and seafood, divided by genotype are presented in
Figure 2.

The data show that in general the frequency of
consumption of fish and fish products is quite low for the
entire studied population. For all fish species presented in
the survey, the most common answer is ,,3 times a month
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BaHa MnomyJjaanus. 3a BCUYKH, NIPCACTAaBCHU B aHKETAaTa BUI0-
Be puba, HA-4eCTUSIT IOCOYEH OTTOBOP € ,,3 MBTH MECEUHO
u no-psako”. He ce oTunTa 3Ha4MTENIHA pa3jikKa B 4eCTOTaTa
Ha KOHCyMalud MEXKAY ABCTC Irpylin € pa3jnuiucH Ir€HOTHUII.

Qduaypa 2. Hecmoma Ha KOHCyMauyusi Ha pa3nuyHu eudose
puba u Mopcku Oapoee rpu auya ¢ pasnudeH eeHomur

FOOD AND NUTRITION

and less often”. There was no significant difference in the
frequency of consumption between the two groups with
different genotypes.

Figure 2. Frequency of consumption of different types of
fish and seafood in persons of different genotype
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OT aHKEeTHpPAHUTE, CbOMT'a KOHCYMHpPAT pAIKO (3 BTH Me-
CEYHO U MO-PANKO0) 92.5%; CpaBHUTEIHO CpPEHA 10 YeCTOTa
KOHCyManus uMat 7.5%; a Huko# ot anketupanute (0%) He e
OTTOBOPWUJI, Y€ KOHCYMHpPa CbOMTa IOBEYE OT 5-6 MBTH Cell-
MUYHO. Pa3nuKy B MPOIEHTHOTO CHOTHOIICHUE MEKIY JBa-
Ta F€HOTHUIIA OYTH HsAMA. F-kpurepusat Ha Ouiuep nokasaa,
4ye HsIMa CTaTHCTUYIECKH 3HAUMMa 3aBUCHMOCT MEK]Y JIBETE
MIPOMEHIIMBH B MOITYJIAIUSATA, 33 KOSITO € HAallpaBeHa M3BAJl-
kara (P=1.000). ToBa o3HadaBa, 4e MPOIEHTHUTE CTPYKTYPH
(pasmpenenenus) Ha oOOMYaifHaTa YeCTOTAa HA KOHCyMAIls Ha
ChOMTa IIPH /IBaTa TEHOTHIIA HE CE Pa3IMuaBaT CTATUCTHYE-
CKH{ 3HaYMMO B MOMYJIAIUATA.

CkyMpusiTa Ce OKa3Ba MMo-J0CThIIHA 33 OBbJIrapuHa, KaTo OT-
HOCUTCIHMUAT 41 Ha JIMlla, KOHCYMUPAIU pAAKO CKyMpus4, €
81%. CpaBHHUTEIIHO CpeHa KOHCYMAIlUs ce HaOIronaBa mpu
18.2% oT xopara, a yecta koHcymanus rnpu 0.8%. AHanuzsT
TMoKa3Ba, Y€ HsAMa 3HauuMa pasjinKa Ipu OpcaACTaBUTCIUTE
Ha ABara reHotuna. [IpoBenenust tect Ha Puiep nokassa,
4€ HAMA CTAaTUCTUYCCKH 3HAYUMMa 3aBUCUMOCT MEKIY 06I/I'
yaliHaTa 4eCTOTa Ha KOHCYyMallKsl Ha CKYMpPHs U T€HOTUIIA B
MomyJalusTa, 3a KosiTo € HanpaBeHa uzBajakata (P=1.000).

XepuHra, capiuHa, ITbCThPBA U MOPCKH J1apPOBE CE KOHCYMH-
pat M3KJIIOUYUTEITHO PSIAKO, KaToO HIMa aHKETHUPaH, KOWTO J1a €
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0: 3 times a month and less frequently;
0: 1-4 times a week;

Q: more than 5-6 times a week;

Of the respondents, salmon is rarely consumed (3 times
a month and less often) by 92.5%; relatively average
in frequency consumption have 7.5%; and none of the
respondents (0%) answered that they consume salmon
more than 5-6 times a week. There are almost no
differences in the percentage between the two genotypes.
Fisher‘’s F-test shows that there is no statistically
significant difference between the two variables in
the sampled population (P = 1,000). This means that
the percentage structures (distributions) of the usual
frequency of salmon consumption in the two genotypes
do not differ statistically significantly in the population.

Mackerel turned out to be more accessible for Bulgarians,
as the relative share of those who rarely consume mackerel
is 81%, relatively average consumption is observed in
18.2% of people, and frequent consumption in 0.8%.
The analysis shows that there is no significant difference
between the representatives of the two genotypes. Fisher‘s
test showed that there was no statistically significant
relationship between the usual frequency of mackerel
consumption and the genotype in the sampled population
(P =1,000).

Herring, sardines, trout and seafood are consumed
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MIOCOYMJI KOHCYyMallus osede oT 5-6 mbTu ceqmuyHo. [lose-
4eTO OT AOOPOBOJIIUTE MONAAAT B IpyNarTa Ha psaKa KOHCY-
Marus (3 IbTH MECEUHO U NMO-PpsAJIKo). OTHOBO pasnpeaeaeHu
pPaBHOMEPHO MEXJy I'eHOTuIIOBeTe. ENUH 10 4eTupu mbTU
CeIMUYHO KOHCyMHupat xepuHra (5%), mbctrbpsa (9.1%), cka-
puau u mopcku aapose (0.8%) u npyru pudu (24.8%). F-xpu-
TEPUAT Ha CDI/IL[Iep II0Ka3Ba, Y€ HAMA CTAaTUCTHYCCKH 3HAYU-
Ma pa3JinKa MEXAYy ABETEC MPOMECHJ/INBU (FeHOTI/IH Hn 4eCcToTa
Ha KOHCyMallusl) B MOMYyJalusATa, OT KOSITO € HallpaBeHa H3-
BaJiKaTa. 3a oOMvaliHaTa 4YeCTOTa Ha KOHCYMallysl Ha XepHH-
ra - P=0.679, 3a capauna - P=0.207, 3a nbcThpBa - P=0.322,
3a CKapuau u Ipyru mopcku aapose- P=1.000; 3a apyru Bu-
noBe puba (mpsicHa, 3ampaseHa, koncepna) - P=0.139.

E,I[Ha OT IPUYHHUTE 3a TA3W HUCKA YCCTOTA HA KOHCYMaAIlusd €
TPYAHUAT JOCTBII 10 pH6a 1 MOPCKH AapOB€ MMopaard HUCKaTa
HAJIUYHOCT, ChbUCTaHa C CPABHUTCIHO BUCOKATA ILICHA HAa TE3U
MNPOAYKTH U JIMIICATA HA KYJITYypa HAa KOHCyMalus B UCTOPU-
YCCKHU I1JIaH.

Pesynrarute OT aHKeTaTa 3a 4eCTOTaTa Ha KOHCyMalus Ha
siina ca npencrasenu Ha @urypa 3. Ot rpadukara ce BUK /A,
4e simaTa B oOmus cirydail ce KOHCyMHUpPAT IIeNIH, BBIIPEKH
IIMPENIOTO C€ B MUHAJIOTO YOEXKICHHE, Y€ X0pa C MOBUIICH
X0JIecTeposa He TpsgOBa Ja KOHCYMHUPAT JKBITHKA HA AUIETO.
Haii-Bucoka e ymepeHnara KOHCyManus Ha 1enu sitna — 61.2%
OT yYaCTHHUIIUTE B IpoyuBaHeTo, 30.6% KOHCYMHpAT 3 MIBTH
MECEYHO WJIU TO-PANKO, a TTOBeYEe OT 5-0 MMBTU CEAMUTIHO —
camo 8.3%. OTHOBO He ce HabIJaBa pas3inKa B UeCTOTaTa
Ha KOHCYMaIlus Ha SHIa MEX Ay TPYTIHTE Ha ABaTa TEHOTHIIA.
CTaTHCTHYECKUTE aHATU3HU MTOKA3BaT, 4e KPUTEpHUAT Ha Du-
mep e P=0.343 3a nenu siia, P=0.529 3a koHCyM™MaIus camo
Ha 6enTek 1 P=1.000 3a wecToTara Ha KOHCYManus camMo Ha
KBITBK.

Quaypa 3. Hecmoma Ha KOHCymauusi Ha stiya npu auya ¢
pasnu4yeH eeHomuri

FOOD AND NUTRITION

extremely rarely, and there is no respondent who has
indicated consumption more than 5-6 times a week. Most
of the volunteers fall into the group of rare consumption
(3 times a month and less often). Again evenly distributed
between genotypes. One to four times a week are
consumed herring (5%), trout (9.1%), shrimp and seafood
(0.8%) and other fish (24.8%). Fisher‘s F-test shows that
there is no statistically significant difference between the
two variables (genotype and frequency of consumption)
in the population from which the sample was made. For
the usual frequency of consumption of herring - P=0.679,
for sardines - P=0.207, for trout - P=0.322, for shrimp
and other seafood - P=1.000; for other types of fish (fresh,
frozen, canned) - P=0.139.

One of the reasons for this low frequency of consumption
is the difficult access to fish and seafood is the low
availability combined with the relatively high price of
these products and the lack of a culture of consumption
historically.

The results of the survey on the frequency of egg
consumption are presented in Figure 3. The graph
shows that eggs are generally consumed whole, despite
the widespread belief in the past that people with high
cholesterol should not consume egg yolk. The highest is
the moderate consumption of whole eggs - 61.2% of the
participants in the study, 30.6% consume 3 times a month
or less, and more than 5-6 times a week - only 8.3%.
Again, there was no difference in the frequency of egg
consumption between the groups of the two genotypes.
Statistical analyzes show that Fisher‘s test is P=0.343 for
whole eggs, P=0.529 for protein-only consumption and
P=1,000 for yolk-only consumption.

Figure 3. Frequency of egg consumption in persons of
different genotype

140

120

100

80

60

iy
o

)
o

o e e Total

aiua (uenwu)/whole egg

Yecmoma Ha KoHcymayua Ha Aliya npu Auya ¢ pasnuveH 2eHomuroee
Frequency of egg consumption in persons of different genotype

II II Em ‘I |I =nfl ‘l || [——
0

o e e Total o 9 9 Total

anua (camo Bentuk)/White only

W Genotype C/T
m Genotype T/T
| Genotype Total

aiua (camo xuntuk)/Yolk only

D 3 nTu Meceuno n TTO-PSIIKO;
: 1-4 nvH CEIAMUYHO;

6 noseue ot 5-6 TETH CEJIMHUYHO.

@ 3 times a month and less frequently;
€ -4 times a week;

€: more than 5-6 times a week.

MWW Tov13 M MK+ 1M M M BbFAPCKO CMNCAHME 3A OBLUECTBEHO 3/IPABE M I M 2021 M M M BULGARIAN JOURNAL OF PUBLIC HEALTH M M M Vol.13 M MINe 1M W ™ 37



XPAHW N XPAHEHE

B Ta3u Bepcus Ha aHKeTHaTa KapTa sidliara ca pa3ielieHd Ha
,,OCITBHK™, ,JKBITHK U ,1eiu sina“. ToBa 6¢ HampaBeHO ¢
1LIeJ MO-/IeTailJIHO U3Cie/IBaHe Ha MpUeMa Ha pa3JIMYHU MacT-
HU KHUCEIIMHU C SUIETO, Thil KATO B Pa3JIMYHUTE MY YacTH C€
ChAbPKAT Pa3JIMYHO KOJIMYECTBO U BUA MACTHU KUCCIUHMU.
MacTHUAT HyTPUEHTEH CBhCTaB Ha LsJIO KOKOLLE Sile, caMo
OCJITBK M CaMo XKBJTHK, € peacTaBeH Ha Tabnuma 1. Moxe
Jla ce BUAM pas3nukaTta B chabpkaHueto Ha SFA, MUFA u
PUFA xaro nannute ca B3eTu oT KoMmmioTspHa mporpama 3a
M3YHCIIEHWE Ha XpaHUTEIHAaTa CTOMHOCT Ha MPOAYKTH, OT-
nen ,, XpaHu u XpaHeHe KbM JUPEKLHs ,,31paBe U 3JIpaBeH
puck Ha HIIO3A, Codusi.

Ta6nuya 1. HympueHmeH cbcmas Ha Kokowe sluye -
cbObpXaHue Ha HacumeHu (SFA), MOHOHeHacumeHu
(MUFA) u nonuHeHacumeru (PUFA) macmHu

FOOD AND NUTRITION

In this version of the questionnaire, the eggs were
divided into ,,egg white®, ,,yolk* and ,,whole eggs®. This
was done in order to study in more detail the intake of
different fatty acids with the egg, as its different parts
contain different amounts and types of fatty acids. The
fat nutrient composition of whole hen‘s egg, only egg
white and only yolk is presented in Table 1. Where the
difference in the content of SFA, MUFA and PUFA can
be seen. The data is taken from the Computer program
for calculation of the nutritional value of products,
department ,,Food and Nutrition” at the Health and
Health Risk Directorate of the National Center for Public
Health and Analysis, Sofia.

Table 1. Nutrient composition of hen's egg - content of
saturated (SFA), monounsaturated (MUFA) and
polyunsaturated (PUFA) fatty acids

KucenuHu
HacuteHn | MoHoHe- | MonuHe- 0O6wo
MacTHHU HaCUTEHU | HAaCUTEHU | Ma3HUHMU
KUCEZIMHU | MacCTHU MacCTHU
KUCENUHU | KUCeNuHUn
g/100g g/100g g/100g g/100g
Anue 2.7 4.3 3.2 10.2
KoKoLe -
uAaao
Anue 9.9 134 5.5 29.7
KoKoLle -
KBATHK
Anue 0 0 0 0.2
KoKolLe -
6enTbK

Ot apyra crpaHa, cpell OOLIONPAKTUKYBAIIUTE JIEKAPU B
Bbwiirapus Bee olie ChIIECTBYBa pa30MPAHETO, Ye KBITHKBT
Ha SIULETO He TPsOBa J1a Ob/ie KOHCYMHPAH OT XOpa C BUCOKH
KPBBHHM HHBA HAa TOTAJHHS XOJIECTEPOJ, 3alI0TO € OoraT Ha
XPaHUTEIICH X0JIECTEPOJI U OM MOT'BJI J1a TOBUIIIH 3HAYUTEITHO
KpBBHHUSI [TOKa3atel. Ta3u Teopus uMa CBOUTE MPUBBPIKCHHU-
1[4, HO BCE TOBEUE HAYUYHU IMyOJIMKALMU COYaT, Y€ MPUESTHSIT
C XpaHaTa X0JIeCTepOoJI caM 1o cebe cH He € OTTOBOPEH 32 10-
BHUIICH I1a3MeH xonectepod (9).

OTyeTeHUTE pPE3yJITaTH 3a YeCcToTaTa Ha KOHCyMalus Ha
pas3iIndYHu BUAOBE TBBPAU Macja ca NpPEeACTaBCHU Ha q)l/ll"y-
pa 4. JlanHUTE TMOKa3BaT, Y€ HA-TOJSAM MPOLEHT OT XOopa-
Ta — 52.9% KOHCyMHpAaT KpaBe Maclio 3 IbTH MECEYHO WIIH
MO-psIKO. YMEpeHa KOHCyMalus Ha Macio (0T 1 1o 4 mbru
cenmMu4HO) oTOens3BaT 34.7%, a moBeue OT 5-6 WBTU Cel-
MHYHO Macyo KoHcyMmupat ensa 12.4%. Kpurepusar na ®du-
mep (P=0.813) moka3Ba, 4e HAMa CTaTHCTUYECKH 3HAUYKMMa
pasyiKa MEXIy JBaTa '€HOTHIIA U oOMYaliHaTa YeCTOTa Ha
KOHCYMallusl Ha KpaBe Maclio B MOIYJIAUsTA, OT KOATO € Ha-
IpaBeHa M3BaJIKaTa.

MaprapuHbT ce KOHCyMUpPa OLIe MO-PSIAKO OT MAciIOTO, KaTo
71.1% OT aHKeTHUpAaHHUTE ca OTOEI A3l KOHCYMAaNHs 3 IIbTH
MECEUYHO WJIH NMO-psiaKo, 17.4% - ymepeHa yecToTa Ha KOHCY-

SFA MUFA PUFA Fats total
g/100g g/100g g/100g g/100g
whole 2.7 4.3 3.2 10.2
€gg
Yolk 9.9 13.4 5.5 29.7
only
White 0 0 0 0.2
only

On the other hand, there is still an understanding among
general practitioners in Bulgaria that egg yolk should not
be consumed by people with high blood levels of total
cholesterol because it is rich in dietary cholesterol and
could significantly increase this blood indicator. This
theory has its proponents, but more and more scientific
publications show that dietary cholesterol is not in itself
responsible for elevated plasma cholesterol (9).

The reported results for the frequency of consumption of
different types of solid oils are presented in Figure 4. The
data show that the largest percentage of people - 52.9%
consume cow butter 3 times a month or less. Moderate
consumption (1 to 4 times a week) was noted by 34.7%,
and more than 5-6 times a week consumed only 12.4%
of the respondents. Fisher's test (P = 0.813) showed
that there was no statistically significant difference
between the two genotypes and the usual frequency
of consumption of cow's butter in the population from
which the sample was taken.

Margarine is consumed even less often than butter as
71.1% of respondents noted consumption 3 times a month
or less, 17.4% moderate frequency of consumption, and
only 11.6% consume margarine 5-6 times a week. The
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XPAHW U XPAHEHE

Manusd, u easa 11.6% koHCymMupaT Mapraput 5-6 mbTH cel-
MUYHO. F-KpuUTepusT coun, 4e HIMa CTATUCTHYECKH 3HAUUMa
pasyuka Mexay JABeTe MPOMEHJINBU B NOMYyIALUATa, OT KOs~
TO € HampaBeHa u3Bajakara — P=0.917.

Qduaypa 4. Hecmoma Ha KOHCyMauyusi Ha pa3nuyHu eudose
mebpou Macrna npu uya ¢ pasfudyeH 2eHomuri

FOOD AND NUTRITION

F-test indicates that there is no statistically significant
difference between the two variables in the sample
population - P = 0.917.

Figure 4. Frequency of consumption of different types of
solid oils/butter in persons of different genotype
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Oie mo-HUCKa € 4ecToTaTa Ha KOHCyMallHsi Ha MaprapuH,
oborareH ¢ omera-3 u omera-6 MacTHH KucenuHu. [loBeuero
xopa (95.0%) B mpoyuBaHETO OTOCIISI3BAT, YC PSIIKO KOHCYMHU-
par ,,o0oraten* mapraput, 3.3% HOcCOYBaT yMepeHa KOHCY-
Manus 1 1.7% - uecto (moBeue ot 5-6 nsTH cenMuuHO). Hama
CTaTUCTHYECKH 3HAaYMMa 3aBUCHMOCT MEXIY H3CJICIBAHUTE
TCHOTUIIOBE M YECTOTAaTa Ha KOHCYMalusi B MOMYJIANHNATA,
OT KOATO € HalpaBeHa M3BaJKara — KpuTepuil Ha Purrep
P=0.238.

Te3n pe3ynraTu ca HHTEPECHH OT IJIe/{HA TOYKA HA HapacTBa-
IIOTO M300MINe Ha HOBOPA3pabOTEHH XPAaHHUTEIHU IIPOAY-
KTH, Ha 6a3aTa Ha TBBPANTE Macia ¢ JOOABCHH BUCOKOBEPHIK-
HU MMOJIMHCHACUTCHU MACTHU KucenuHu. OOSICHEHHETO MOXKE
Jia ce ThPCU WM B HEJOCTaThYHATAa HHYOPMUPAHOCT HA MO-
TpeOuTeNs 3a MOJ3HUTE OT MOJAOOHO 00OraTsIBaHe, MM aKO HE
ce 4eTe XpaHUTEITHOTO ChbpKaHHUe Ha €THKeTa IPH H300p Ha
IPOAYKT B MarasMHHATa Mpexa.

Hanocnensk B bbirapus ce yBenuuu 3Ha4UTEIIHO IIpeiara-
HETO Ha I0-CK30TUYHU IPOAYKTHU, KATO HAIIPUMEDP aBOKAJO.
To e 6GoraTo Ha HEHACUTEHN MAaCTHH KUCEITMHH (0010 Ma3HU-
Hu - 19.3g/100g; ot xouro 12.9g¢ MUFA u 1.8g PUFA Hna 100
rpama NpoayKT) U HabHpa Moy pHOCT KaTo MPOIYKT, KOH-
TO MOXe€ J1a 3aMECTHU )KMBOTHHCKHUTE Ma3HUHHU IIPU CTPOT'H Be-
reTapuaHIy ¥ BETaHU. 3a ChKaJICHUE HE MOXKE J1a U3]IbprKa Ha
BHCOKOTOIUTMHHA KyJIMHapHa 00paboTKa, KOETO r0 IUMHUTHPA

0: 3 times a month and less frequently;
0: 1-4 times a week;

€).- more than 5-6 times a week.

The frequency of consumption of margarine enriched
with omega-3 and omega-6 fatty acids is even lower.
Most people (95.0%) in the study noted that they
rarely consumed ,.enriched margarine, 3.3% reported
moderate consumption, and 1.7% often (more than
5-6 times a week). There is no statistically significant
difference between the studied genotypes and the
frequency of consumption in the population from which
the sample was made - Fisher‘s criterion is P = 0.238.

These results are interesting in terms of the growing
abundance of newly developed foods, based on solid
oils and butters with added long-chain polyunsaturated
fatty acids. The explanation can be sought either in
the insufficient awareness of the consumer about the
benefits of such enrichment or if the nutritional content
of the label is not read when choosing a product in the
store network.

Recently in Bulgaria the supply of more exotic products
such as avocados has significantly increased. It is rich in
unsaturated fatty acids (total fat - 19.3g/100g; of which
12.9g. MUFA and 1.8g PUFA per 100 grams of product)
and is gaining popularity as a product that can replace
animal fats in vegetarians and vegans. Unfortunately,
it cannot withstand high-heat cooking, which limits
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XPAHW N XPAHEHE

10 OTHOILICHUE HAa HAYMHA Ha yrnoTpeba. JlanHuTe 3a yecrora-
Ta Ha KOHCyMalMs Ha aBOKaJIo U I1acTa OT Hero, odaue couar,
ye BBIIPEKU IEHHUTE CU XPAaHUTEJIHU Ka4ecTBa KaTo ISJI0 TO
ce ynorpe0siBa psako. Ot anketupanure 97.5% KoHCyMupaT
TO3U IPOAYKT 3 MBTU MECEUHO U MOo-psako, 1.7% ymepeHo, a
ensa 0.8% mnoseue oT 5-6 mbTU cenMUUHO. F-kputepust Ha
Ourep (P=0.244) moka3Ba, 4e CTaTUCTHYECKH 3HAYMMA Pa3-
JMKa B YECTOTAaTa Ha KOHCYMAIlHsl Ha aBOKaJ0 MEX]y ABara
TEHOTHIIA CBIO HIMA.

O000ImeHUTE PE3yNITaTH 3a 4YecToTaTa Ha KOHCyMallusl Ha
JIpyTa rojisiMa rpyrna XpaHH, HOCHUTEIH Ha XpPaHUTEITHH MacT-
HU KHCEITMHH 32 YOBEKa, 8 UMEHHO Pa3IMYHUTE BUJOBE TCUHH
Ma3HHUHH (0JIHO), YIIOTPEOsIBAaHU KAKTO B CYpPOBO CHCTOSHUE
(mpecwnru 3a canatu, JOOABKM KBM CMYTHTA U JIp.), TaKa H
cile TpeMUHaBaHE Ha TEPMUYHA 00pa0dOTKa, ca MPEeACTaBeHH
Ha ®durypa 5. B aHkeTara ca BKJIIOUYEHHU U [10-HETPAIULIMOH-
HU, HO BCE TI0-9ECTO M3IOJI3BAHH OT XOpa, CTPEMSIIHN Ce KbM
3ApaBOCJIOBEH HAYUH HaA )XUBOT, TCYHU MacJjia KaTO HAIIpuUMEp
JIEHEHO, COEBO, PAIIMYHO, KOHOTIEHO U OPEXOBO Macjo (0JIHO).
JlocThIIHOCTTa Ha TMOJOOHW PA3JIMYHM PACTUTEIHH Macia
HapacHa 3HAYUTEIIHO B IOCJIEJHUTE T'OJAMHHU, 0COOCHO Cpen
X0pa, IIOCBETEHH Ha 3/IpaBOCIOBHOTO XpaHEHE U IOCeIaBallf
CHeHAIU3UpaHu ,,0M0" U ,,3PaBOCIOBHU Mara3uHu, KaTo
BCSKO OT TAX MMa pa3nuuHa HacuTeHocT Ha LA u ALA mnpo-
MOPIHS MEXKTY IBETe MACTHH KHUCCITHHH.

®uaypa 5.Yecmoma Ha KOHCymauyusi Ha pa3nuyHu eudose
meyHuU Macna (onuo) npu nuya ¢ pasiudeH eeHomur

FOOD AND NUTRITION

it in terms of use. However, data on the frequency of
consumption of avocado and paste from it show that
despite its valuable nutritional qualities, it is generally
rarely used. Of the respondents, 97.5% consume this
product 3 times a month and less often, 1.7% moderately,
and only 0.8% more than 5-6 times a week. Fisher‘s
F-test (P = 0.244) showed that there was no statistically
significant difference in the frequency of avocado
consumption between the two genotypes.

Summarized results on the frequency of consumption of
another large group of foods that carry dietary fatty acids
for humans are presented in Figure 5. They are various
types of liquid fats (oils) used both raw (salad dressings,
smoothie additives, etc.) and after undergoing heat
treatment. The survey also included more non-traditional,
but increasingly used by people striving for a healthy
lifestyle, liquid oils such as flaxseed, soybean, canola,
hemp and walnut oils. The availability of such various
vegetable oils has increased significantly in recent years,
especially among people dedicated to healthy eating and
visiting specialized ,,organic* and ,,healthy* stores, each
of which has a different saturation of LA and ALA and
different proportion between the two fatty acids.

Figure 5. Frequency of consumption of different types of
oils in persons of different genotype

Yecmoma Ha KOHCYMAUUA Ha pasnuyHU 6udose meyHu macna (0auo) Npu AUUA € pasaudeH 2eHomun
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XPAHW 1 XPAHEHE

[To Bpeme Ha yoBelIKaTa €BOJIOIMS ce HaOJIroIaBa OaslaHC
Mexay npueM Ha LA u ALA, xaTo CHOTHOLICHHETO UM €
6uo okoso n-6:n-3=1:1, MOKaTO B JHEIIHO BpeMe TOBA Cb-
OTHOIICHNE € 3HAYMTEIHO N3MECTEeHO B noj3a Ha LA, nopa-
JIM BACOK IIPUEM Ha PACTUTEJIHHU Maciya (COCBO, I[apEBUYHO,
CITBHYOIJIC/IOBO, IahpaHOBO, JICHCHO CEME), KOUTO ca Ooratu
MMEHHO Ha n-6 MacTHU KuceJIuHU. ChIIIaCHO ChbBPEMEHHUTE
pa30upaHus ONTHUMAJIHOTO ChOTHOIICHUE B IpHeMa Ha N-6 U
n-3 MacTHU Kucenunu e 4:1.

B nmenenoTo macio choTHOIEHHETO n-6 KpM n-3 MK e 1:4.2,
B 3exTuHA - 13:1, B cipHYOIIIETOBOTO 01M0 - 781:1, cCOeBOTO -
7.4:1, npu OpeXOBOTO CbOTHOLIEHUETO € 5:1, a Ipu panuyHOTO
—2:1.

Ot ananu3a Ha 0000IIEHUTE TaHHH, IPEICTaBeHN Ha DUTypa
5, SICHO MOXKE J1a C€ BUJIM, Y€ MPEIIOUYNTAHUTE 32 KOHCyMa-
1us (B CypoB BHJI U CJIe]l TOIUIMHHA 00paboTKa) TEYHU Macia
ca CITbHYOTIIEIOBOTO OJIMO M 3€XTHUHBT (MACIUHOBO OJIHO).

Uecro (moBeue oT 5-6 MbTU CEAMUYHO) CABHUOTIIEIOBOTO OJIUO
ce u3noispa oT 83.5% ot orroBopuiute, 1 10 4 IbTH cCEAMUY-
HO - oT 10.7%, a CpaBHUTEIHO PSAAKO (TPU IBTH MECEYHO H
MO-PSIIKO) TO KOHCyMupat ensa 5.8% oT xoparta. HTEpecHO
€ Ja ce oTOeNeXH, e B rpyraTa Ha yMEPEHO KOHCYMHPAIITH-
Te cirpHYOorIea0Bo oano uMa 13.3% c remorun C/T u 8.2% ¢
redotun T/T. TIpoBeeHUAT CTATUCTUYECKH aHATU3 TIOKAa3Ba,
4e HsMa CTATUCTHYECKH 3HAaYMMa Pa3aruKa MeX1y 1BaTa reHo-
THIA ¥ 9YeCTOTaTa Ha KOHCyMalMs Ha CITbHUOTIIEIOBO OJIMO B
MOMyJIAIMATa, OT KOSITO € HallpaBeHa M3BaJKaTa - KPUTEPUAT
Ha ®umep e P=0.564.

3eXTUHBT € MPOAYKT, MPH KOHTO YecToTaTa Ha KOHCYMaIlUs
MEXy TPyIuTe (KOHCYMHpPAIIH 9eCTO, YMEPEHO M PSIIKO 3€X-
THH) € CPaBHHUTEIHO IO-TNIABHO paslpesesieHa. AHKETHpa-
HHTE, 0TOEII3aI1 IToBeYe OT 5-6 IIbTU CeAMUYHO, ca — 30.6%,
ot 1 10 4 mbTH ceqmMuuHO -18.2%, a 3 MbTH MECeYHO U TIO-PSI-
k0 — 51.2%. OTHOBO He ce 3a0emnsi3Ba CTATUCTUYECKU 3HAaUNMa
pa3iiMKa B YeCTOTaTa Ha KOHCYMAllds Ha 3€XTHH MpPHU JBaTa
pasnuynu renotuna C/T u T/T. CraTucTU4ecKu U3YUCICHUSIT
kputepuii Ha @umep e P=0.110.

JlanHWTE couart, 4e MOYTH HE Ce€ KOHCYMHpAT WM CEe KOH-
CyMHpaT MHOTO PSAJKO LAPEBUYHOTO, JIEHEHOTO, COEBOTO,
OpEXOBOTO, KOHOTICHOTO ¥ PalmMYHOTO 0Jno. F-kpurepuar Ha
®umep 3a Bcuuku Te3u teuHn Macaa € P=1.000 u nokassa,
4e HsIMa CTaTUCTHUYECKH 3HATMMA pa3iIuKa MeKy JIBETE Mpo-
MEHJINBH B MOMYJIAIMATA, OT KOSATO € HAllpaBeHa N3BaJKaTa.

TpsiOBa ma ce B3eMe MO BHUMaHME, ye Makap xopara Ja He
BKJIIOYBAT PAUYHOTO OJHO CH3HATEIHO W MPEeIHAMEPEHO B
MCHIOTO CH, TO MPUCHCTBA KAaTO ChCTaBKa B TCXHOJOTUYHO
00paboTeHHU XpaHH, IECEPTH, COCOBE M JIPECHHIH 3a CaJlaTH.
3aToBa, ako KOHCyMaIusATa Ha MOJOOHU MPOTYKTH B MEHIOTO
€ 3HaYuTeNHa, Ce TOBHIIABA U OTHOCHUTEHATA KOHCYMAIIHsI
Ha PAMYHO MACIIO C XpaHara.

WuTepecHo e 1a ce 0TOENEkKH, Ye OT BCHUKH TPYIH XpaHH
U XpaHUTEIHU NPOAYKTH, BKIIFOUCHH B aHKETaTa, CTaTUCTH-
YEeCKHU 3HaUMMa Pa3IuKa B YECTOTATa HA KOHCYMAIlUsI MEXKIY
CHOTBETHUTE T€HOTUIIOBE CE€ OTKPU CaMO MPU NPOAYKTUTE B
kareropus ,,MakapoHu u cnaretu*- F-kputepusat Ha Oumep
e P=0.022.
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During human evolution, there was a balance between
LA and ALA intake, with a ratio of about n-6: n-3 = 1:1,
while today this ratio has shifted significantly in favor
of LA due to high intakeof vegetable oils (soybean,
corn, sunflower, saffron, flaxseed), which are rich in
n-6 fatty acids. According to modern understandings,
the optimal ratio in the intake of n-6 and n-3 fatty acids
is 4:1. In flaxseed oil the ratio n-6 to n-3 FA is 1:4.2, in
olive oil - 13:1, in sunflower oil - 781:1, soybean - 7.4:1,
in walnut oil the ratio is 5:1, and in rapeseed oil - 2:1.

From the analysis of the summary data presented in
Figure 5, it can be clearly seen that the preferred for
consumption (raw and after heat treatment) liquid oils
are sunflower oil and olive oil.

Often (more than 5-6 times a week) sunflower oil is
used by 83.5% of respondents, 1 to 4 times a week - by
10.7%, and relatively rarely (three times a month and
less often) it is consumed by only 5.8% of the asked
people. It is interesting to note that in the group of
moderately consuming sunflower oil there are 13.3%
with genotype C/T and 8.2% with genotype T/T.
The conducted statistical analysis shows that there
is no statistically significant difference between the
two genotypes and the frequency of consumption of
sunflower oil in the population from which the sample
was made - Fisher‘s test is P = 0.564.

Olive oil is a product in which the frequency of
consumption between the groups (people consuming
frequently, moderately and rarely olive oil) is relatively
more smoothly distributed. The respondents who
scored more than 5-6 times a week are - 30.6%, from
1 to 4 times a week -18.2%, and 3 times a month and
less often - 51.2%. Again, no statistically significant
difference in the frequency of olive oil consumption
was observed between the two different genotypes C/T
and T/T. Fisher's statistical calculation is P = 0.110.

The data show that corn, flaxseed, soybean, walnut,
hemp and rapeseed oil are hardly consumed or very
rarely consumed. Fisher‘s F-test for all these liquid
oils is P = 1,000 and shows that there is no statistically
significant difference between the two variables in the
population from which the sample was made.

It should be taken into account, although people do not
include rapeseed oil deliberately and intentionally in
their menu, it is present as an ingredient in processed
foods, desserts, sauces and salad dressings. Therefore,
if the consumption of such products in the menu is
significant, the relative consumption of rapeseed oil
with food increases.

It is interesting to note that of all food and food groups
included in the survey, a statistically significant
difference in the frequency of consumption between the
respective genotypes was found only in the products in
the category ,,Pasta and spaghetti” - Fisher‘s F-test is P
=0.022 .



XPAHW N XPAHEHE

3AKINIOYEHUE

Ot nanHuTE, cHOpanu oT aHketata FFQ 3a yecToTa Ha xpa-
HUTETHATa KOHCYMAalHs Ha OCHOBHHM MPOAYKTH, OoraTtu Ha
Ma3HHHH, MOXKE /Ia CE 3aKJIF0UHU CIEIHOTO: YeCTOTaTa Ha KOH-
cyMaImusATa Ha SAJIKH U CEMEHa CpeJ M3CIIeABaHaTa TpyIa ¢
CPaBHUTEITHO HHUCKA, KATO MPEANOYUTAHH Ca SAKUTE OT I'Py-
nata Ha QbCTHIUTE, OaeMuTe, MaMPbCThKA U JISITHUIIATE.
YectoTaTa Ha KOHCYyMaIHMsATa HA Pa3IMYHU BUJOBE pHOa W
MOPCKH JITapoOBe € JOCTa HUCKA, KaTO HAW-TOJISAM MPOIEHT OT
Xopara B MPOYyYBAaHETO Ca OTTOBOPIIIM, 4Ye Ipuemar puda
caMo 3 IIbTH MECEUHO U MO-psiaKo. OT TeUHUTE Macia (0JI10)
HAH-4eCTO Ce M3MON3BAT CIIBHYOITICIOBO OJINO M 3E€XTHH, H
MOYTH HSAMA KOHCyMAIus Ha APYTH BHIOBE TCUHU MA3HUHH.
Haii-uznon3Banu OT TBBPAUTE Macja ca KpPaBEeTO Macjio U
MaprapuHbT, KaTO YeCTOTaTa Ha KOHCYMaIlHs € yMepeHa - OT
1 no 4 et cenmudHO. Haima pas3inuka B yecToTaTa Ha KOH-
cymarus Mmexny pasnuaante reaotunose T/T u C/T, peruc-
TpupaHu B IpoyuBaHeTo. [locienHusaT GakT e mpeanocTaBka
3a 0-3a{bJI00YEHH MPOYIBAHUS HA HY TPUTCHETUIHOTO B3a-
MMOJCHCTBHE MEXAY XPAHUTEIHUS MOJIEN (B CIIydast HelIoC-
TaTh4CH IMPUEM Ha MOJIC3HN MAa3HIUHH), TCHETUTUYHATA TIPeI-
pasnonoxeHocT (reHeH BapuaHnT Ha FADSIrena) u 3apaBHus
pHUCK (pa3BUTHE HA AUCTUNUICMHUH W/AIU CHPICYHOCHIOBH
3a00J1sBaHUSA).

KHUIonnuc / REFERENCES

1. PetrovaS, Dimitrov P, Willett WC, Campos H. The global availability
of n-3 fatty acids. Public health nutrition. 2011;14(7):1157-64.

2. Mozaffarian D. Fish and n-3 fatty acids for the prevention of fatal
coronary heart disease and sudden cardiac death. The American
journal of clinical nutrition. 2008;87(6):1991S-6S.

3. Campos H, Baylin A, Willett WC. a-Linolenic Acid and
Risk of Nonfatal Acute Myocardial Infarction. Circulation.
2008;118(4):339-45.

4. Cho HP, Nakamura M, Clarke SD. Cloning, expression, and fatty
acid regulation of the human delta-5 desaturase. J Biol Chem.
1999;274(52):37335-9.

5. Cho HP, Nakamura MT, Clarke SD. Cloning, expression, and
nutritional regulation of the mammalian Delta-6 desaturase. J Biol
Chem. 1999;274(1):471-7.

Ajpec 32 KOpeCOHJeHIIHs:

Enena Ky3zosa

HarponalieH HEHTBP 10 0OLIECTBEHO 3/IpaBe ¥ aHAIIN3H
Tel : 02 80 56 361,

e-mail: elenakuzova@gmail.com

FOOD AND NUTRITION

CONCLUSION

From the data collected by the FFQ survey on the
frequency of food consumption of basic fat-rich products
in the subjects, the following can be concluded: the
frequency of consumption of nuts and seeds among the
study group is relatively low, with nuts from the group
of the peanuts, almonds, pistachios and hazelnuts being
preferred. The frequency of consumption of different
types of fish and seafood is quite low, with the largest
percentage of people in the study stating that they eat
fish only 3 times a month and less often. Of the liquid
oils, sunflower oil and olive oil are most commonly
used, and there is almost no consumption of other types
of liquid fats. The most used of the solid oils are cow‘s
butter and margarine, and the frequency of consumption
is moderate - from 1 to 4 times a week. There is no
difference in the frequency of consumption between the
different genotypes T/T and C/T registered in the study.
The latter fact is a prerequisite for more in-depth studies
of the nutrigenetic interaction between the dietary model
(in this case insufficient intake of useful fats), genetic
predisposition (genetic variant of the FADSI gene)
and health risk (development of dyslipidemias and/or
cardiovascular diseases).

6. Simopoulos AP. Genetic variants in the metabolism
of omega-6 and omega-3 fatty acids: their role in the
determination of nutritional requirements and chronic
disease risk. Experimental biology and medicine.
2010;235(7):785-95.

7. Simopoulos AP. The importance of the omega-6/omega-3
fatty acid ratio in cardiovascular disease and other
chronic diseases. Experimental biology and medicine.
2008;233(6):674-88.

8. Simopoulos AP. Omega-6/omega-3 essential fatty acids:
biological effects. World review of nutrition and dietetics.
2009;99:1-16.

9. Kuang H, Yang F, Zhang Y, Wang T, Chen G. The Impact
of Egg Nutrient Composition and Its Consumption on
Cholesterol Homeostasis. Cholesterol. 2018;1-22.

Address for correspondence:

Elena Kuzova

National Centre of Public Health and Analyses
1431 Sofia, 15, Acad. Ivan Geshov Blvd

Tel : 02 80 56 361,

e-mail: elenakuzova@gmail.com

42 MWW Tov13 M MK+ 1M W W BbIFAPCKO CMUCAHME 3A OBLECTBEHO 3[JPABE M M M 2021 M M M BULGARIAN JOURNAL OF PUBLIC HEALTHM M M Vol.13 M M No 1 W W



3APABE HA HACENEHWETO

LIMPKYJTUPALLU
MUKPOPUBOHYKIIEMHOBHU
KUCEJIMHU: HOBMU
ANATHOCTUYHU U
NMPOrHOCTUYHUN BUOMAPKEPHU
NMPU NAUUEHTU C XPOHUYHU
BBb3MNAJIUTENHU 3ABOJIABAHUA
HA HEPBATA

AHTOHNA ATaHACOBa

Meouyuncku ynueepcumem — Bapua,
Kameopa no anamomus u kaemvuna 6uono2us

PE3IOME

Buveeoenue: Bv3naiumennusim Omeo80p HA OPAHUMA €
CI0dICEeH npoyec, KOUMoO GKII0OY8A UHOYYUPAHEe HA PA3TUYHLU,
CBbP3AHU C Bb3NATIEHUEMO 2eHU, AKMUBUPAHE HA UMYHHAMA
cucmema, Kosimo 0eticmed 6 NOCOKA U34UCBAHe HA namoze-
Hume u uzbsieéane Ha namoaoeuyHu nocieouyu. Hai-manko
15% — 20% om ecuuxu 6u008e pax Ha 408eKa A C8bP3AHU C
Xponuuno evsnanenue. [Ilpumep 3a makasa 6pb3Ka ca XpoHu-
Hume 8v3naiumennu sabonssanus na yepeama (XBbY).

Ien na mosa npoyusane e oa ce OYeHu CEPYMHAMA eKcnpe-
CUsl Ha namen Om MUKpOpUOOHYK1euHogu Kuceaunu (miRNAs):
miR-16, miR-29, miR-96, miR-144, miR-155, miR-199 u miR-
363 npu XBEY nayuenmu u xopenayuama na me3u miRNA
¢ akmugHocmma, medgjCcecmmd, pasnpocmpanenuemo Ha 6v3-
NAIUMenTHUsAm npoyec no xXo0d Ha 2acmpouHmeCmuHaIHus.
MPaxm u heHomunHama U3aead Ha CbOmeemHama 60iecm.

Mamepuan u memoou: Obxearnamu ca 35 nociedogamentu
nayuenmu ¢ sa36en konum (AK), 35 nayuenmu ¢ 6onecm na
Kpown (PK) u xonmpoana epyna om 30 30pasu nuya. Ilpu écuy-
KU e U3CAe08aHa cepymMHama ekxcnpecus Ha nanei om miRNAs:
miR-16, miR-29, miR-96, miR-144, miR-155, miR-199 u miR-
363 upe3z obpamna mpancKpunmasza- KOIUYecmeeHa 8epudic-
na noaumepasua peaxyus  peano epeme PCR (RT-gPCR).

Pezynmamu: Ilpu nayuenmu ¢ 5K ce ycmanosu epv3xa medic-
0y excnpecusima Ha miRNAs u meacecmma na 3a00156anemo
(miR-16, miR-155), kakmo u ¢ npogescoanomo neuerue (miR-
96). Ilpu AK ce ycmarnosasa 8pwv3ka mesicoy eKcnpecus Hd
uaxou miRNAs u akmusnocmma na 3abonseanemo (miR-16,
miR-29, miR-96), hopma na npomuuane (miR-155) u nposede-
Ho aevenue (miR-96).

3axnwuenue: [Ipomusopeuusume OanHu om npogedeHume
u3cne08aHus 00KA38am HeodX0OUMOCIMa om npoobaANCABA-
He Ha NpoyyY8aHusma ¢ 00ope 0OMUCIeHU KOXOPMHU U3CAe0-
8aHUS cped NnayueHmMu 6 pa3IuyHu cmaouu Ha 6Oorecmma,
NOCMABeHU HA PA3IUYHU MepanesmuyHu pexicumu, Koumo od
YMBBPOAM OUASHOCMUYHAMA, NPOZHOCMUYHAMA U Mepanes-
muyna poas na miRNAs npu XBBY.

KiaouoBn AyMHU: MI/IKpopI/I6OHyKJ'IeI/IHOBI/I KHCCJIMHHU,
SI3BCH KOJIUT, OoitecT Ha KpOH, KOJIOPCEKTAJICH Kapuu-
HOM, XpPOHUYHU Bb3NAJIUTCITIHU OoJtecTu Ha yepBara

POPULATION HEALTH

CIRCULATING
MICRORIBONUCLEIC ACIDS:
NEW DIAGNOSTIC
AND PROGNOSTIC
BIOMARKERS
IN INFLAMMATORY
BOWEL DISEASES
PATIENTS

Antonia Atanassova

Medical Univercity - Varna

ABSTRACT

Introduction: The body's inflammatory response is
a complex process, which involves the induction of
various inflammation-related genes, activation of the
immune system, which works to clear pathogens, and to
avoid pathological consequences. At least 15% - 20%
of all cancers in humans are associated with chronic
inflammation. An example of such correlation are
Inflammatory Bowel Diseases (IBD).

The Aim of this study was to evaluate the serum
expression of a panel of miRNAs: miR-16, miR-29,
miR-96, miR-144, miR-155, miR-199 and miR-363 in
IBD patients and the correlation of these miRNAs with
the activity, severity, localization of the inflammatory
process in the gastrointestinal tract and the phenotypic
manifestation of the respective disease.

Material and methods: The study includes 35 consecutive
patients with Ulcerative Colitis (UC), 35 patients with
Crohn’s Disease (CD) and a control group of 30 healthy
subjects. In all of them, the serum expression of a panel of
miRNAs was studied: miR-16, miR-29, miR-96, miR-144,
miR-155, miR-199 and miR-363 by reverse transcriptase-
quantitative real-time polymerase chain reaction (RT-
qPCR).

Results: In CD patients there was a correlation between
miRNAs expression and disease severity (miR-16, miR-
155) and the treatment (miR-96). In UC patients, there
was a correlation between the expression of some
miRNAs and disease activity (miR-16, miR-29, miR-96),
course of the disease (miR-155), and current treatment
(miR-96).

Conclusion: Contradictory data from the research has
shown the need for it to continue with well-thought-
out cohort studies in patients at different stages of
the disease, placed on different treatment regimens to
establish the diagnostic, prognostic and therapeutic role
of miRNAs in IBD.

Key words: microribonucleic acids, ulcerative
colitis, Crohn‘s disease, colorectal cancer,
inflammatory bowel diseases
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3APABE HA HACEJIEHNETO

BbBEOEHUE

IIpe3 1980 roguna B 1abopaTtopusita Ha Horvitz e yctaHoBeH
€/IMH OT TeHUTE, KOWTO Peryaupa pa3BUTUETO HA JAPBUTE HA
Hemarona Caenorhabditis elegans (1).

[Ipe3 1993 roguna rpynute Ambros u Ruvkun oTkpusar mep-
Bata MUKpoPHK (miRNA)- lin-4 B C.Elegans (2). Ciient kato
Hamyckart jaboparopusrta Ha Horvitz, Ambros u Ruvkun mpo-
JUbJDKABaT Aa u3ydasart lin-4 u lin-14, 3a 1a OTKpUSIT MO-KbC-
HO, e lin-4 e BchmHocT RNA, KOsITO HE KOAMpa MPOTEHH U
npezncrasisiBa manka Hekogaupama PHK (3). ToBa orkputue
€ PEBOJIIOIIMOHHO 32 MOJIEKYJISIpHATa OHOJIOTUSI.

OtroraBa miRNAs ca OTKpUTH B paziUYHU OHOJOTHYHH
BugoBe (4) m Bce omie ce oTkpuBaT HoBH MiRNAs (5), xato
HEMIPEKBCHATO CE M3SICHSBA TAXHATA POJIs B TCHHATA peryJia-
UL,

due.1. Bpemesa nuHusi Ha pazsumue Ha u3criedgaHusima 8
obnacmma Ha miRNAs

POPULATION HEALTH

INTRODUCTION

In 1980, the Horvitz laboratory identified one of the
genes that regulate the development of the nematode
larvae Caenorhabditis elegans (1).

In 1993, the Ambros and Ruvkun groups discovered the
first miRNA (miRNA), lin-4, in C. Elegans (2).

After leaving Horvitz's laboratory, Ambros and Ruvkun
continued to study lin-4 and lin-14, only to later discover
that lin-4 was in fact a small noncoding protein RNA
(3). This discovery proved revolutionary for molecular
biology.

Since then, miRNAs have been found in various species
(4); and new miRNAs are still being discovered (5), and
their role in gene regulation is constantly being elucidated

(Fig. 1).
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Figure 1. Timeline for the development of research in the
field of miRNAs
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3APABE HA HACENEHWETO

miRNAs ca manku Hexomupamu Oentsiu RNAs, cbe
cpenHa nemxuHa 22 Hykieotunaa. IloBeueto miRNAs ce
tpanckpubupar ot JJHK mocnenoBaTeIHOCTH B IbPBUYHH
miRNAs (pri-miRNAs) u ce oOpaboTBaT B mpeamecTse-
Huu miRNAs (pre-miRNAs) u 3pean miRNAs. B noge-
yeto ciyyan miRNAs B3aumozeiicTBar ¢ 3' HeKoaupalus
peruon (HKP) na npunenaute mRNAs, kaTo 3ariymasar
(motuckar) TsixHata ekcrpecus (6). ChoOIiaBa ce u 3a B3a-
umoyeiicreue Ha MiRNA ¢ Apyru pernoHu, BKIOYUTEIHO
5'"HKP, xonupalu nocneoBaTeIHOCTH U TEHHU IPOMOTOPHU
(7). OcBen ToBa e A0Ka3aHo, ue MiRNAS mMoraT j1a aKTHBH-
paTr reHHarta ekcrpecus npu onpeaesneHu yciaosus (8). Io-
CJCIHHUTE NMPOyUYBaHUs mpenoiarat, ue miRNAs ce npea-
BHJKBAT MEXY Pa3IUYHU KJIETHYHU KOMIIAPTMEHTH, 3a J1a
KOHTPOJIUpa CKOPOCTTAa HAa TPAHCIAIUd U JOPU TPaHCKPH-
nuus (9) (dur.l).

miRNAS ca OT M3KJIFOYUTEIHO 3HAYCHHE 32 HOPMAaJHOTO
pa3BUTHE Ha BUJOBETE U yYaCTBAT B Pa3JIMYHU OUOJIOTHYHH
npouecu (10). AGepanTHaTa excpecus Ha miRNAS e cBBp-
3aHa ¢ MHOTO 3a0o0sBaHus pu doBeka (11).

miRNAS ce cekpeTupar B U3BBHKJICTHUHU TEUHOCTH KaTO:
mnazmMa u cepym (12), mepedbpocnmHanna tednoct (13),
cmonka (14), kepMma (15), ypuHa, cbi3H, KoJacTpa, MepH-
TOHEaJHa TEYHOCT, TEYHOCT OT OPOHX0AJBEOJIAPEH JTaBaXK,
ceMmeHHa TeuyHocT (16) u oBapuaiHa QoaukynIapHa TEYHOCT
(17). 3a pasnuka OT pa3IMIHATE BUIOBE KJIeTHhIHU RNAS,
M3BBHKIEThUHUTE MIRNAS ce XapakTepu3npar cbC CBOsITa
CTaOMITHOCT: YCTOSBAT HA pa3TpakJaHe IpH CTaifHa TeMIIe-
patypa 1o 4 AHU ¥ HEOJIATONPUATHH YCIOBUS KAaTO KUIICHE,
MHOTOKPAaTHO 3aMpa3sBaHe-pa3Mpas3siBaHe W BHCOKO HIIH
Hucko pH (18).

[Mopanu Te3m UM KadecTBa M3BBHKJICTHUHHTE MIRNAS ca
M3CJeBAHU B Pa3UYHU MPOYUYBAHUS KATO MOTEHIHATHU
OroMapKepH 3a MHOXECTBO 3a0oisiBaHus. Te Morar ja ciy-
’KaT KaTO CUTHAJIHU MOJIEKYJIU, KOUTO OCHIECTBIBAT B3au-
MoJeicTBHsITa Mexay Kietkute (19, 20).

Enna pasnpocTpaHeHa Teopus 3a KaHLEPOreHe3aTa € MOoJIe-
BT Ha ,,ABaTa ynapa”, mpenioxes ot Carl Nordling  Alfred
Knudson. Criopen Hes TpsOBa Ja HACTHIIAT JBE MYyTallHH
B TYMOp CYNPECOpPHHTE I'€HH, 3a Jla 3all0YHe NPOLechT Ha
TpaHchopmanus KeM TyMop. To3n mMozeln e 10Be 10 UACH-
TUULHpaHe HA Pa3IMYHU [CHH, CBBP3aHH C Pa3BUTHETO HA
TymMopu. HeoOXxonumu ca aBe HE3aBUCHMH CHOUTHS, KOUTO
MHXHOMPAT TYMOPEH CYIPecop, Jia Ce HapyLIH PacTeXbT HA
KJICTKHTE U JOKATO JIeHCTBAT €ITHOBPEMEHHO J1a MHUIIHHPAT
kieTpuHa TpaHchopmanmsa. CvsTa ce, e miRNAs ydgact-
BaT B OCHLICCTBABAHETO Ha BTOPUS ,,yIap MPH HAKOH HEO-
IJIacCTUYHM 3a0onsaBanus (21).

YcraHoBeHo ¢, ue miRNAs morat ga aeiicTBaT KaTo TyMOp-
Hu cynpecopu (TS), OHKOreHH MU U KaTo JBETE B 3aBUCH-
MOCT OT KOHKPETHOTO 3abomnsBane (22).

Cekpennsita Ha miRNAs ce perynupa upe3 CUTHaJIHU MO-
nexkynu, kato uHTepieBkuH-4 (IL4) (23). Makpodarure,
KOHUTO c€ akTUBHUpat nocpeactsom IL4, cexkperupar ex3030-
MU, KOUTO HOCSIT OHKOreHHH miRNAS 1 110 T0o31 Ha4YuH cTH-

POPULATION HEALTH

miRNAs are small non-coding RNAs with an average
length of 22 nucleotides. Most miRNAs are transcribed
from DNA sequences into primary miRNAs (pri-
miRNAs) and processed into pre-miRNAs (pre-
miRNAs) and mature miRNAs. In most cases,
miRNAs interact with the 3’ non-coding region (NCR)
of the target mRNAs, suppressing their expression (6).
Interactions of miRNAs with other regions, including
5'NCRs, coding sequences and gene promoters, have
also been reported (7). In addition, miRNAs have
been shown to activate gene expression under certain
conditions (8). Recent studies suggest that miRNAs
move between different cell compartments to control
the rate of translation and even transcription (9).

miRNAs are essential for the normal development
of species and are involved in various biological
processes (10). Aberrant expression of miRNAs has
been associated with many human diseases (11).

miRNAs are secreted into extracellular fluids such
as: plasma and serum (12), cerebrospinal fluid (13),
saliva (14), breast milk (15), urine, tears, colostrum,
peritoneal fluid, bronchoalveolar lavage fluid, semen
(16) and ovarian follicular fluid (17). Unlike different
types of cellular RNAs, extracellular miRNAs are
characterized by their stability: they resist degradation
at room temperature for up to 4 days, and adverse
conditions such as boiling, repeated freezing-thawing
and high or low pH (18).

Because of these properties, extracellular miRNAs
have been researched in various studies as potential
biomarkers for many diseases. They can serve as
signaling molecules that carry out interactions
between cells (19, 20).

A common theory of carcinogenesis is the ,two
hits*“ model proposed by Carl Nordling and Alfred
Knudson. According to it, two mutations in the tumor
suppressor genes must occur in order for the process
of tumorogenesis to begin. This model has led to the
identification of various genes associated with tumor
development. Two independent events that inhibit
tumor suppressor are required to disrupt cell growth
and, while acting simultaneously, to initiate cell
transformation. miRNAs are thought to be involved in
the second ,,stroke in some neoplastic diseases. (21).

miRNAs have been shown to act as tumor suppressors
(TS), oncogenes, or both, depending on the particular
disease (22).

The secretion of miRNAs is regulated by signaling
molecules, such as interleukin-4 (IL-4) (23).
Macrophages that are activated by IL-4 secrete
exosomes that carry oncogenic miRNAs and thus
stimulate the invasiveness of breast cancer cells
(23). On the other hand, some substances such as
docosahexaenoic acid (essential polyunsaturated
omega-3 fatty acid) have anticancer and antiangiogenic
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MyJIHpaT HHBAa3UBHOCTTA Ha KJIETKHUTE Ha paka Ha I'bpjara
(23). Ot apyra cTpaHa, HIKOH BeIlleCTBa KaTO JOKO3axeKca-
€HOBaTa KHCeJIMHa (He3aMEeHHMa MONMHeHaCUTeHa oMera-3
MacCTHa KI/IC@J’II/IH&) NpUuTCIKABAT MPOTHUBOPAKOBH U aHTHUAH-
TMOI€HHU CBOMCTBA U MOTraT Ja MHAYHOUpaT CEKpeuuAaTa Ha
€K3030MH, KOUTO ChAbpKaT MiRNAS, KOUTO ynpaKHsSBaT
MHXUOUTOPHU e(PEeKTH BbPXY TYMOpHaTa aHruoreHesa (24).

Nma cpobmienns, ye n3BbHKICTHUHITE MIRNAS ce cBbp3-
Bart ¢ Toll-like peeniropute (25), akTHBHpAT KacKaaa OT Ch-
OMTHS, KOUTO BOIAT O Pa3IUYHU OMOJIOTUYHU OTTOBOPH,
KaTo TyYMOPEH pacTex, MeTactasupaHne (26), HEBpOJCTeHe-
panus (27). miRNAs oka3Bat XOpMOHONIOJOOHO JEWCTBHE
KaTo KOHTPOJIHPAT KOMYHHKAIMATa MEXKAY KICTKHTE.
[lomamHanmm B KIETKUTE PEHUIUCHTH, IUPKYIHPAIIATE
miRNAs ocTaBar (h)yHKIIMOHAIIHO aKTHBHHU.

Bb3nanure HUsAT OTTOBOpP HAa OpraHM3Ma € CJIOXKEH Mpo-
L[eC, KOWTO BKJIIOUBA MHAYLMPAHE HA Pa3lInYHU, CBbP3aHH
C BB3MAJICHUETO TeHU, aKTUBUPAHE Ha UMYyHHATa CHCTEMa,
KOSITO JIGWCTBA B IMOCOKA U3YMCTBAHE HA MMATOTEHUTE U H3-
OsirBaHe Ha MAaTOJOTHMYHHW mocheaunu. JloOpe u3BecTHO e,
ge miR-155 e BaxxeH perynaTop Ha MHOKECTBO (YHKIIUH B
nmyHHata cuctema (28). Exkcripecusita Ha miR-155 kakTo B
MUEJIOMIHUTE, TaKa U B JTUMQPOUTHUTE KIETKH, CIE TAX-
HOTO aKTHBUPAHE CE yBelinyaBa 3HAYUTEIHO B OTTOBOP Ha
ChOTBETHA cTUMYyJamus (21).

YcraHoBeHo e, ye miR-155 e eqgHa 0T KOMIOHEHTHTE Ha IIBP-
BUYHUSI OTIOBOP Ha Makpodarute KbM pa3IMYHU BHJIOBE
BB3NAJINTEIHU MEIUAaTOPH, KaTo OaKTepuaseH JIUIONOJIH-
3axapun (LPS), unrepdpepon-f (IFN-B), nonupudonnosu-
HOBa-moupudonuTuamioBa kuceiauna (poly IC) u tymop
Hekposuc paxrop-o (TNF-a) (21). YecTo no Bpeme Ha BB3-
MAJUTEJHUS NTPOLIEC IIPY NOBULICHA eKcrpecus Ha miR-155
ce HaOiroJaBa IOBUIIEHO OCBOOOXJaBaHE HA IIMTOKHHH
(29). CnenoBarenno miR-155, karo mpoMoTOp Ha BB3NAJIHU-
TEJHHU PeaKklUu, Urpae BaKHa poJis B PEryjnpaHe aKTHBHU-
paHeTo Ha UMYHOIIUTUTE U OCBOOOK/IaBAaHETO HA BH3NAJIU-
TeNHU NUTOKUHU. Ecrpecusita Ha miR-155 Moxke chIno aa
KOHTPOJINPA MHTEH3UBHOCTTA HA BB3MAJIUTEIHHUS OTTOBOP
CHpSIMO MHUKPOOHM CTHMYJIH. B 4YOBEmIKUTE AEHIPUTHH
kietku (DC) nacousa otrosopa keM Toll-like penenrop /
nnrtepieBkuH-1 (TLR / IL-1) Bp3nanurennaus nwt (30).

Hamocnenpk MHOTOOpOITHY TpOyYBaHHS ITOKa3BaT, ue miR-
155 e cBBp3aHa C XEMATOJIOTHYHH 3JI0KAUYEeCTBEHHU 3a00IIs-
BaHus. [loBumeHaTta excmpecuss miR-155 moxe ma Obae
OTKPHUTA ¥ TIPH PEIHIIA COMUIHHA TyMOPH, KATO KOJIOPEKTa -
Hus kapuuaoM (KPK) (31), kapiuuaom Ha 6enus npod (31),
Ha Tppaara (31), Ha muTOBHAHA *kie3a (32), Ha MaTOYHATa
muiika (33) 1 kapumHOM Ha maHkpeaca (34). Excipecusita
Ha miR-155 Moxe ma ¢y u KaTo WHIUKATOP 3a JIOIMa MPo-
T'HO3a 32 MaIueHTH ¢ Te3u TyMmopH (35). Hsaxkonko u3cienpa-
HUS TI0Ka3BaT, 4e BUCOKUTE HUBA Ha eKcrpecus Ha miR-155
ca CBBp3aHU C MHBA3Us Ha PAKOBH KJICTKH H JIOIIA MPEKU-
BsiemocT (36).

Haii-manko 15% - 20% OT BcUYKH BUJOBE paK Ha YOBEKa
ca CBBP3aHM C XPOHUYHO Bh3mayeHue. [Ipumep 3a TakaBa
BpB3Ka ca 3abonsBanus kato XBbY (KPK u xonuT, aconnu-
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properties, and can induce the secretion of exosomes
that contain miRNAs that exert inhibitory effects on
tumor angiogenesis (24).

Extracellular miRNAs have been reported to bind to
Toll-like receptors (25), activating a cascade of events
that lead to various biological responses, such as tumor
growth, metastasis (26), neurodegeneration (27).
miRNAs have a hormone-like effect by controlling
communication between cells. Once in the recipient
cells, circulating miRNAs remain functionally active.

The body‘s inflammatory response is a complex
process that involves the induction of various
inflammation-related genes, activation of the immune
system, which works to clear pathogens, and avoid
pathological consequences. It is well known that miR-
155 is an important regulator of many functions in the
immune system (28). The expression of miR-155 in
both myeloid and lymphoid cells after their activation
increases significantly in response to appropriate
stimulation (21).

miR-155 has been shown to be a component of
the primary response of macrophages to various
types of inflammatory mediators such as bacterial
lipopolysaccharide (LPS), interferon-f (IFN-B),
polyriboinosine-polyribocytidic acid (poly IC)
and tumor necrosis factor-a (TNF-a) (21). Often,
during the inflammatory process of increased
expression of miR-155, an increase cytokine release
is observed (29). Therefore, miR-155, as a promoter
of inflammatory responses, plays an important role in
regulating immunocyte activation and the release of
inflammatory cytokines. The expression of miR-155
may also control the intensity of the inflammatory
response to microbial stimuli. In human dendritic cells
(DC), it directs the response to the Toll-like receptor /
interleukin-1 (TLR /IL-1) inflammatory pathway (30).

Recently, numerous studies have shown that miR-155 is
associated with hematological malignancies. Increased
miR-155 expression can also be found in a number of
solid tumors, such as colorectal carcinoma (CRC) (31),
lung cancer (31), breast cancer (31), thyroid cancer
(32), cervical cancer (33), and pancreatic carcinoma
(34). Expression of miR-155 may serve as an indicator
of poor prognosis for patients with these tumors (35).
Several studies have shown that high levels of miR-155
expression are associated with cancer cell invasion
and poor survival rate (36).

At least 15% - 20% of all human cancers are
associated with chronic inflammation. Examples of
such a link are diseases such as IBD (CRC and colitis
associated cancer), chronic gastritis and H. pylori
(stomach cancer) (37). miR-155 has a wide range of
inflammatory mediators for targets. Therefore, the
expression of miR-155 can be considered as a potential
link between inflammation and neoplasms of the
gastrointestinal tract.
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paH KapuuMHOM), XpOHUYHUSAT racTpuT u H. pylori (pak Ha
cromaxa) (37). miR-155 uma MHUPOK CIEKTHDP OT BbH3MAIH-
TEJIHU MEeIUATOPH 3a Lenu (Muiienu). CreaoBaTeaIHO MOXKE
Ia ce o0ckxKIa ekcrpecusita Ha miR-155 kaTo moTeHuaHa
BpPb3Ka MEX/ly Bb3MaJICHUETO U HEOILIa3MHUTE HA CTOMAIl-
HO-YPEBHHUS TPAKT.

KPK e enun oT Tpute Hail-arpecCUBHH KapLUHOMH, KOUTO
JIOCTHTA JI0 €IMH MHJIMOH HOBH CIIy4asl BCSIKA TOJMHA U B
CBETOBEH Mallad KaTo ISJI0 YecToTara My Ce yBeIrndaBa
(38). Toit e TPETUAT MO YECTOTA KAPIIHOM, JHATHOCTHIIH-
paH IIpu MBKETE ¥ BTOPHST 110 YECTOTa KaplUHOM, JHar-
HOCTUIIMpaH npu xeHute (39). Berpekn pa3BuUTHETO Ha
WHOBATHBHHM BUJOBE TepaNus, IIPOTHO3aTa B HAIIPEIHAIHNTE
craguu Ha KPK e Bce omie MHOro ioimia.

Eto 3amo B cBeTOBeH Mam@ad pasjiMyHM HAy4YHU KOJICK-
TUBH PabOTAT 3a yCTAaHOBSBaHEe Ha OMOMapKepu 3a paHHA
nerexnus Ha KPK. Otkputu ca mHOkecTBO miRNAS, kou-
TO MOraT Jia MoCJy)KaT KaTo TaKWBa HEHHBA3WBHU PaHHU
ouomapkepu. Criopen peauna aropu npu KPK moBumena
ekcrpecust umat: miR-16 (40), miR-96 (41), miR-144 (42),
miR-199a-3p (41). B apyru npoyuBanus npu KPK e omuca-
Ha TIOHMXeHa ekcrpecus Ha: miR-29a (43), miR-29b (38, 41).

KbM kpast Ha 2020 rogmua uzie3e eMH 00OOIIEH aHANN3
Ha IPOy4YBaHUS, KOUTO pasriiexaar npoMeHuTe Ha miRNAs
npu XBBY, kouto moraT Aa ciayxkaT OT €AHa CTpaHa KaTo
Ouomapkepu 3a CbOTBETHATa OOJIECT, a OT ApyTra OMXa MOTJIH
Jla ce CBBpXKAT C PA3BUTUETO HA KOJMUT aCOLUUPAH KapIu-
HOM (44). ABTOpPUTE pa3KpHBaT, Y€ HE3aBUCHUMO OT U3TOY-
Huka Ha miRNAs 1 HauMHa Ha M3clieBaHe Ha ChOTBETHATA
miR, npomenena excripecust npu XBBY nmat: miR-16 (45,
46), miR29a (45, 47), miR-199-5p, miR-363 (44, 45). miR-
155 e nosumena npu IBD kxakto npu s3BeH konut (1K),
taka u ipu Oonect Ha Kpon (BK) (46, 48, 49, 50).

MHOXECTBO aBTOpU H3THKBAT poisita Ha miR-155 kakTo
IIPH KOHTPOJI HA BB3IIAJICHUETO, TaKa U B OHKOTeHe3aTa. Yc-
TaHoBeHO ¢, ue mpu KPK nma cBpbxexcnpecus Ha miR-155
(31, 51). Ta3u cBppxekcnpecus Ha miR-155 B koMOuHALIHSA C
BB3NAINTEITHUTE CTUMYJIN B TYMOPHHUTE KJICTKH MOXE Ja
Urpae ChIIECTBEHA POJisi B OHKOTeHe3ara (52).

Ero 3amo pasrinexpaliku Bpb3KaTa MEXIY XPOHUYHOTO
Bb3MNAJICHUE U MOTEHI[MAJIHATa MY POJIsl 32 Pa3BUTUETO HA
nucriaszus npu nauueHture ¢ XBBY, cu nocraBuxme 3a
LIeJ1 1a TPOYyYUM eKCIpecHusaTa Ha onpezaeiaeHun Mukpo-PH-
Kwu, xouto ca cebp3anu ot enHa ctpana ¢ XBbY, a ot npy-
ra ydacTBaT B TpaHCpopMmaiusTa KbM KapIHHOM HIIH Ca
Ha0JIFOaBaHU KAaTO TAKWBa C MPOMECHEHA EKCIIPECHs IIPH
KPK .

Lex Ha TOBa IpOyYBaHE € J1a CE OIICHU CEPyMHATa eKCIIpe-
cus Ha maHea oT miRNAs: miR-16, miR-29, miR-96, miR-
144, miR-155, miR-199 u miR-363 npu XBbY manuentu u
Kopenanusta Ha Te3n MiRNA ¢ akTHBHOCTTa, TEKECTTA,
Pa3IpPOCTPAHEHHUETO Ha BH3MAIUTEIHHS IIPOIIEC 110 XO0/1a Ha
TaCTPOMHTECTUHAIHUS TPAKT M (PCHOTHITHATA H3sIBa HA Ch-
OoTBeTHAaTa 0OJIECT.

POPULATION HEALTH

CRC is one of the three most aggressive cancers,
reaching one million new cases each year and
increasing in incidence worldwide (38). It is the
third most common cancer diagnosed in men and
the second most common cancer diagnosed in
women (39). Despite the development of innovative
therapies, the prognosis in the advanced stages of
CRC is still very poor.

That is why various research teams are working
worldwide to establish biomarkers for early detection
of CRC. Numerous miRNAs have been found that
can serve as such non-invasive early biomarkers.
According to a number of authors, miR-16 (40),
miR-96 (41), miR-144 (42), miR-199a-3p (41) have
increased expression in CRC. Decreased expression
of miR-29a (43), miR-29b (38, 41) has been reported
in other CRC studies.

Towards the end of 2020, a summary analysis of
studies examining changes in miRNAs in IBD was
released, which, one the one hand, could serve as
biomarkers for the disease, and, on the other, could
be associated with the development of carcinoma-
associated colitis (44). The authors reveal that,
regardless of the source of miRNAs and the method
of testing of the miR, there is an altered expression in
IBD in: miR-16 (45, 46), miR29a (45, 47), miR-199-
Sp, miR-363 (44 , 45). miR-155 is elevated in IBD in
both UC and CD (46, 48, 49, 50).

Numerous authors emphasize the role of miR-155 in
both inflammatory control and oncogenesis. MiR-
155 overexpression has been observed in CRC (31,
51). This overexpression of miR-155, combined with
inflammatory stimuli in tumor cells, may play a
significant role in oncogenesis (52).

Therefore, considering the relationship between
chronic inflammation and its potential role in the
development of dysplasia in IBD patients, we aimed
to study the expression of certain micro-RNAs that
are associated, on the one hand, with IBD and, on
the other, participate in the transformation to cancer
or have been observed as having altered expression
in CRC.

The Aim of this study was to evaluate the serum
expression of a panel of miRNAs: miR-16, miR-29,
miR-96, miR-144, miR-155, miR-199 and miR-363 in
IBD patients and the correlation of these miRNAs
with the activity, severity, localization of the
inflammatory process in the gastrointestinal tract
and the phenotypic manifestation of the respective
disease.
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MATEPWAIN W METOOU

Oo6xBanaru ca 35 nocaexosarennu namuentu ¢ JAK, 35 ma-
uueHTu ¢ BK u kourponna rpyna ot 30 3apaBu nuua. Ilpu
BCHYKH € M3CIIe/iBaHAa CepyMHAaTa €KCIpecHsl Ha MaHesl OT
miRNAs: miR-16, miR-29, miR-96, miR-144, miR-155, miR-
199 1 miR-363 upe3 oOpaTHa TpaHCKPHUIITA3a - KOJIUYECTBE-
Ha BEpHIKHA TIOJIMMeEpa3Ha peakiusi B peadno Bpeme PCR
(RT-gqPCR). Pesynratute ca o0pabOTEeHHM CTAaTUCTHUYECKH
¢ SPSS v. 20.0, kaTo ca U3M0J3BaHU BapallMOHEH, JUCIIEP-
CHOHEH, KOpellallMoHeH, cpaBHUTENeH aHainu3, ROC curve
aHaJIU3 ¥ aHAJIU3 3a OIICHKA Ha pPHUCKa.

PE3YNTATU U OBCBXOAHE

[Topaxm nunca Ha BalUAHPaHU peGepeHTHH MPAroBH HHUBA
Ha ekcrpecusita Ha MuUKpo-PHKwuTe 3a pasrpaHnuaBane Ha
nauuent ¢ XBbY ot 3apaBu unausuau, upe3 ROC curve
aHanu3 Oe ompezeneHa nparosara croiHoct (Cut-off) Ha
ekcrpecusitTa Ha miR-16, miR-29, miR-96, miR-144, miR-155,
miR-199 1 miR-363. CepymHaTa excrpecus Ha CbOTBETHHUTE
miRNAs e cremududna 3a qageHaTa MOMYIANHAS U CIYXKH
KaTo OpUEHTHP 3a olleHKa Ha excupecusita npu bK u K.

Ha ¢ur. 2 ca mpencTaBeHr IparoBUTe CTOMHOCTH HA U3CIE-
BaHnTe MiRNAS 1pu 31paBu KOHTPOIH.

Que. 2. Mpazosu cmotiHocmu (Cut-off) Ha uscnedsaHume
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MATERIAL AND METHODS

35 consecutive UC patients, 35 CD patients and a control
group of 30 healthy individuals were included. In all
of them, the serum expression of a panel of miRNAs
was studied: miR-16, miR-29, miR-96, miR-144, miR-
155, miR-199 and miR-363 by reverse transcriptase-
quantitative real-time polymerase chain reaction (RT-
gPCR). The results were statistically processed with
SPSS v. 20.0 for Windows, using variation, dispersion,
correlation, comparative analysis, ROC curve analysis
and risk assessment analysis.

RESULTS

Due to the lack of validated reference threshold levels
of microRNA expression for distinguishing patients
with IBD from healthy individuals, the cut-off value
of miR-16, miR-29, miR-96, miR-144, miR-155, miR-
199 and miR-363 expression was determined by ROC
curve analysis. The serum expression of the respective
miRNAs is population-specific and serves as a guide for
assessing expression in CD and UC.

Fig. 2 presents the cut-off values of the tested miRNAs
in healthy controls.

Figure 2. Cut-off values of the tested miRNAs in healthy

miRNAs npu 30pasu KoHmponu controls
2
1,63 1,59 1,53
15 1,37
1,07 1,03 0,96

1
y I . .

0

miR-16 miR-29 miR-96 miR-144 miR-155 miR-199 miR-363

Ha tabu. 1 ca nmpexcraBeHn cpeiHUTE CTOWHOCTH Ha CepyM-
HaTa eKkcrpecus Ha nmpoydyeHute miRNAS npu nanueHTure
¢ BK u SIK, kato e HampaBeH CpaBHUTENEH aHAJIU3 Ha U3-
MEHEHHUSITa B EKCIIPECHUsiTa CIOpe] pas3riekIaHUTe I0Ka3a-
TEIH.

Upes u3BbpmBane Ha cpaBHUTENHU (ANOVA u t -test) u xo-
peNalMOHHM aHAJU3U CE YCTAaHOBUXA CICIHUTE CTATHCTHU-
YeCKM 3HAYUMHM Pa3iuKy 1 3aBucuMocTH (Tabm.l).
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Table 1 presents the mean values of serum expression
of the studied miRNAs in CD and UC patients, and
a comparative analysis of the changes in expression,
according to the considered indicators, is made.

The following statistically significant differences
and dependences were established by performing
comparative (ANOVA and t-test) and correlation
analyzes. Table 1.
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IIpu manmentute ¢ BK ce ycTaHOBH chlecTBEeHa pa3inKa
B cepyMmHara ekcrpecusi Ha miR-16 cmopen ¢opmara Ha
IpoTHYaHe: HaOJII0AaBa ce CBPBXEKCIIPECHS TP CTEHOTHY-
Hata (B2) u menerpupamia (B3) ¢enorumna m3siBa Ha BK
(r=0.368; p< 0.05) u mpu aKTUBHOCT Ha OOJIECTTA, HMECPCHA
ype3 CDAI (ymepana aktuBnocT; r=0.433; p=0.009).

CepyMHHTE HUBa Ha excmpecus Ha miR-29 mpu manueHTH
¢ BK ce paznnuaBa chIIECTBEHO caMoO CHOpEl Bb3pacTTa
Ha TMAMUEHTUTE NPH IOCTaBSHE HA JHMarHo3ara, KaTo ce
Ha0JII0/1aBa CBPBXEKCIIPECHS MPH MAIUCHTUTE Ha BBH3PacT
Hana 40 rogunu (2.09).

CepymHara excripecusi Ha miR-96 npu namuenture ¢ bBK
ce pa3iMy4aBa CTaTUCTUUYECKH IO OTHOILEHUE HA Bb3pacTTa
IIpHU [TOCTaBSHE Ha JUArHo3aTa, 1oJjia U IpOBEJEHOTO Jieye-
HHe. YCTaHOBU C€ CBPBXEKCIPECHS MPH MALMEHTH Ha Bb3-
pact Hax 40 T. Mpu MOCTaBsTHE Ha AUArHO3aTa, IPH MBXKE H
IIpH MAaMEHTH, Ha KOUTO ca IIPUJIaraHu KOPTHKOCTEPOH-
nu. OT apyra cTpaHa cepyMHarTa eKCIpecHs ce MOHMKaBa
npu jeueHue ¢ SACA, KaTo CTOMHOCTHTE ce MOOIUKABAT
JI0 IIparoBaTa CTOHHOCT, yCTAaHOBEHA MPH 3APaBH KOHTPOJIH
(crotBeTHO 1.04 mpm neuenue ¢ SACA xbMm 1.03 mparosa
CTOMHOCT mpH 3ApaBH KOHTPOIHW). CBpBXEKCIpecHsiTa Ha
miR-96 kopenmpa ¢ MPHUIIOKEHUETO Ha KOPTHUKOCTEPOHUIH
npu Jiederne Ha nmanueHTH ¢ bK (r=0.366; p= 0.023).

CepyMHHTE HHMBa Ha ekcrpecus Ha miR-144 mpu nanuen-
TH ¢ BK ce paznnuaBa chIIECTBEHO caMO CIIOPEA Bb3pACTTA
Ha MallMeHTHTE MPH ITOCTaBsHE Ha UAarHo3ara, KaTo ce Ha-
OJroZ1aBa CBPBXEKCIIPECH s P MALIMEHTUTE Ha BB3PacT MO
40 ronunum (3.12).

AHanmu3bpT Ha ekcrpecusaTa Ha miR-155 mpu manmenTHTE C
BK, ycranoBu, 4e MMa CTaTHUCTUYECKU 3HAYMMa CBPBHXEKC-
MpecHsi IpH MalueHTH Ha Bb3pacT Hajx 40 . mpu mocTassi-
He Ha nuarso3ata (3.93), npu sxenu (3.27) u npu NalUeHTH
¢ JeKa akTUBHOCT Ha 3aboisaBaneTo (6.08), n3mepena upes
CDAL IloBumenara excrpecust Ha miR-155 xopenupa yme-
peno ¢ aktuBHOCTTa Ha BK (r=0.480; p= 0.019).

miR-199 e cBpbXekcnpecupaHa Mpyu MaueHTH Ha Bb3PacT
Hax 40 1. o BpeMe Ha mocTaBsiHe Ha quarnosarta (4.41), kato
ce HabmromaBa ymepena 3asucumoct (r=0.401; p= 0.17).

[upkynupamara miR-363 He ce pasinuyaBa ChIIECTBEHO
npu nanueHTuTe ¢ BK cnopen uscneaBanuTe nokasaTelu.
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In CD patients, a significant difference in the serum
expression of miR-16 was observed according to the
disease behavior: overexpression was observed in the
stenotic (B2) and penetrating (B3) phenotype of CD (r =
0.368; p <0.05) and in the activity of disease measured
with the Crohn's Disease Activity Index (CDAI)
(moderate activity; r = 0.433; p = 0.009).

Serum miR-29 expression levels in CD patients differed
significantly only according to the age of the patients
at diagnosis, with overexpression observed in patients
over 40 years of age (2.09).

Serum expression of miR-96 in CD patients differs
statistically with respect to age at diagnosis, sex, and
treatment. Overexpression has been reported in patients
over the age of 40 at diagnosis, in men, and in patients
receiving corticosteroids. On the other hand, serum
expression decreased with Mesalazine (5- aminosalicylic
acid, 5-ASA) treatment, approaching the cut-off value
established in healthy controls (1.04 in 5 ACA treatment
to 1.03 cut-off in healthy controls, respectively).
Overexpression of miR-96 correlates with the use of
corticosteroids in the treatment of CD patients (r = 0.366;
p =0.023)

Serum expression levels of miR-144 in patients with CD
differed significantly only according to the age of the
patients at diagnosis, with overexpression observed in
patients less than 40 years of age (3.12).

Analysis of miR-155 expression in patients with CD
showed statistically significant overexpression in patients
over 40 years of age at diagnosis (3.93), in women (3.27),
and in patients with mild disease activity (6.08), measured
by CDAI Increased miR-155 expression correlated
moderately with CD activity (r = 0.480; p = 0.019)

miR-199 was overexpressed in patients over 40 years
of age at the time of diagnosis (4.41), with moderate
dependence (r = 0.401; p = 0.17).

Circulating miR-363 did not differ significantly in
patients with CD according to the studied parameters.

BN W N Tovw13 M MK+ 1M M M BEbJIFAPCKO CMNCAHME 3A OBLIECTBEHO 3IPABE I M I 2021 M M M BULGARIAN JOURNAL OF PUBLIC HEALTH M M M Vol.13 M MINc 1 W W 49



POPULATION HEALTH

30PABE HA HACENEHWETO

Ta6n. 1. CepymHa ekcripecusi Ha Hskou miRNAs npu

nayueHmu ¢ bK u 5K (meantSD)
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Table 1. Serum expression of some miRNAs in patients

with CD and UC (meantSD)

1CCFrye | LTIF9TT | 8907901 | SSHFEOT | 98°0FETT | 98TFIST | 19TFITe | LS1#e8C | ILTFELT | SETFE®T | sL0¥6T1 | 1807991 | TSIFSTT | 9TTwsl’e | Judwean [edrsoforg
69'1F8TT | v8OFSST | LEOFIOL | €S0FTT | 9TIFO6T | TLOFY6T | 60TTFILT | TLOFL6T | OT0FSO | PEOFIIT | TEOFOT | TIOFIOT | I61FpT | T80¥8TT | SIOIRNPOOUNUIW]
€L0FH6T | 14796 | 960FseT | 8€TForT | 168F61S | oreFees | 6€1FHT | te1F69T | z60¥SST | €6SFI®S | zs0¥erl | ovIFI6l | T80F6rT | 9reFIrE | 0D
60TFIST | 611F68C | 8E0FS60 | 1€0FTT | ISTFSOT | 9LTFILT | 980FS0T | €179t | €81F61 | pLOFHOT | 290¥801 | zz0¥8€1 | 80%vbl | 060¥€8C | VSV-S JUSUBAL],
9ETFNT - 97 0FEI' - 9L TFETT - 8ETFIET . €LTFS T - PrOFCLT - CUIF08'1 - CRCIEN
6E178ST - SO'TFC0'T - 068 - 9L'0F65'T - 36 1F81°C - ZS0FL60 - ETIFLT - 2)eIPOIN (ordodsopug)
990FHL 1 = THOFIOT - S80FSET . ST IFHLT - 16 07T T - 6v'0FLT T - 20 1F10T - PIIAL S1095
ISTFETT - 6LOFLIT . 6L07CT T - 96'0¥20C - S TFOH T - PO TFLST - 90'ZFEET - UOISSIUY OKey  [enied
PUTFLY T - PE0F68°0 - €6'LFI6 T - SHIFILT - PLOFIOT - ) - 68°078¢° T - 21949g -f§
SOEFOV'E - YTIFLT . 87 0FE9'T - 90FHET . 98 IF6T'E - 0£°0F9S'T = 80°0F20°C - 9JeIOPOAl -¢S
8E 1767 - 99°0FI1'1 - €0 IFEET - €LOFITT - LLTFHO'T - 980751 - SOTFUNT - PIIA -'S
$80FSH T - €7 0FH60 . 9L 011’1 : LSTFLTT . 66'0FS0'T - SHOFLO'T - ITIFESHT - UOISSTWY -0g (Ar1onss) §
- TITF00°E - 68 1F1C - LOTFOT'T - 8¢ 1¥80°€ - LESTET - T1F66'1 - 00°SFLTY | AVATOE 9)BIPOIAL
- LUTFILT - CEIFIST - TI'ST80'9 = 6TFSTE - SETFLST = L80FEY'T - 90'TF8ET | ANAndE PN
: TITF0TT : 61SFIST : 60°TFIT'T - 89'1789C : 6T1FSS'T 2 690FHS 1 - STIFIY'T | UOISSTUSY Ivao
judysiszad
LSTF99T - 86°0FCH 1 - 9S'6FES'S - PITF61C - 9P 1F69'T - 6v0FIE T - 660FL6'T - Aqrestuoryy
JUALINDAI
611781 - £5°0F660 - CIFST - €191 - LSTFSO'T - 0L0FIT1 ) SV IFL6'T . Aq[estuoyy
: 0TS : £ : 6v'1 - ogh : 1€0 2 €T - 07'6 ed-zd
. LUTFCST : TE1F8YT . 90 1798 T - €7 1F90°E s LOLFIG6E - ITIFIIC - srzFIse | €d
= 10TFSET = 6TTFONT . SSTF6ST : v6'0¥79CC - TETFIVT . 61 TFZ6'1 = evELTe | Td loraeysq
- 1T1FTT - EESFOPT - 9CEFL8T - 617¥60°€ - YITFITT - TSOFLET - sriFere | 14 3sBISIT
0817007 | STTFE6T | €50780T | SSOFLUT | €v's¥98C | v81FsT | ev17vlc | 6£7¥97E | €€17971 | ssiwest | ocorsz1 | z6owrv1 | vs1¥10z | cozvore | €H/ET
L60FSST | 060FITT | 060FCIT | TI0FE60 | 960FSTT | TTSFISE | 680FSTT | 60TFLTE | 0LTFsT | 9CTHTT | S¥OFIOT | 0£0F¥T | z60Fe81 | 060¥$9C | TA/TT on/ad
v8C 8L1FILT 690 LOST6Y'E 61C 6vTFIST vIe STIFIST [T 00ZF8'T €T 86°076'1 €T ceTrrss | TA/IT UONEZI[EO0]
ISTHIT | SOTFEIT | T8OFLIT | 6S'STrLT | €8°6¥68T | LSEFLTE | 9OTFOST | 11TFE6T | vOTFSST | SYTFLLT | 690FSTT | LLOF6ST | LSTFINT | 96 TFr6T | P[BWR
OUIF6LT | ¥81FSOT | 6T0FL60 | SETFLOT | 6UIFSOT | 8STF60°T | LETFSOT | 8CIF6LT | 9CTF9CT | 6VvF8TE | $90FITT | vOTIF6LT | L6OFSLT | 0€TF6I'E | 2B Xag
0T1FET | TITH9T | 860FEHT | 6v9FIPy | 8TSFIOE | LSETFE6'E | 680FS1C | TOTFSTT | Tr1FS91 | TTsFes | €8'078ST | TrIF60T | 89IFILT | 161790€ | OV <
LOTFSST | 611F6TT | OVOFH60 | STTFSKT | LTIFEST | 061F80°C | 6€1F81C | SETFIIE | 0917991 | TOTFI6T | €50F60°T | 9L0FIST | 90TFS9T | +rzsoe | Ov> s1eak 03y
oN ad N ad oN ad N ad oNn ad oNn ad N ad
£9¢-yIu 661-d1u SST-yru prI-gru 96-gIu 6T-gru 9[-y Juduodxy /103ed1pU]

The results for which p value is <0.05 are in bold.
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CpaBHUTEIHHUAT aHAJU3 Ha EKCIPECUsATa Ha U3CIICABAHUTE
miRNAs npu nanuenTute ¢ bK mokasa, ye mpu BCUYKH Malu-
SHTH ce¢ HaOJIIOIaBaT MOBUIIICHU HUBA HA EKCIIPECHSI CIIPSMO
[paroBUTE CTOMHOCTH MPH 3paBU KOHTPOJIH.

ITpu namuenTtute ¢ SIK cepymuara ekcripecus Ha miR-16 u
miR-29 ce paznuuaBa ChIIECTBEHO CIOpEa Bh3pacTTa Ha Ta-
LUEHTHUTE TIPU TIOCTABSIHE HA JIMarHo3ara, KaTo ce Habuoza-
Ba CBPBXEKCIPECHS MPH MallMEHTUTE Ha BB3pacT Haxa 40 T.
(croTBeTHO 2.76 32 MiR-16 u 1.58 3a miR-29). [Ipu cpaBuu-
TEJIHWS aHaJM3 Ha cepyMHHUTE HMBAa Ha MiR-16 ¢ mparosara
CTOMHOCT Ha eKCIIpecusi MPU 3[paBU KOHTPOJIU, CE YCTAHO-
BHU, ue npu nanuentute ¢ K, kouto ca Ha Bb3pacT 10 40 T.
JIBETE CTOMHOCTH ce JoOJIMXKaBaT. AHAJIM3BT HA Bpb3Kara
Mexay Texkectta Ha K n ekcripecusita Ha miR-16 1 miR-29
TIOKa3Ba, 4e HE CHIECTBYBA 3aBUCHMOCT MEXTy EKCITPECHsITa
Ha miRNAs, ungekca 3a texect (S, cnopeq MoHpeasckara
KJITacuUKaIusi) U eHaockornckata aktuBHOCT (Partial Mayo
score). CHMkaBaHe Ha ekcripecusTa Ha miR-16 u miR-29 ce
HaOJr0/1aBa py nanueHTH ¢ Texxka popma Ha K, usmepena
ype3 S (Monpeasicka kiacuduKaius) 1 eHJ0CKoncku Mayo
CKOp.

Pasnuka B cepymHuTE HEBa Ha MiR-144 ce ycTaHoBsiBa camo

CrIope 1moja, KaTo ce HabIIomaBa CBPBXEKCIPECHs IPH Mb-
xete (2.65). CtoltHOCTH, ONU3KHU UITH MTO-HUCKHU OT IIparoBara
CTOMHOCT Ha ekcripecus Ha miR-144, ce HaOmroMaBaT MPU TEXK-
Ka OosecT, criopen MoHpeasckaTa Kiacu(uKanus 3a TeKecT
(S), mpu ymepeHa aKTMBHOCT - CIIOpPEA €HJOCKONCKH Mayo
score, KakTo M IPH MPUII0KEHUETO Ha UMYHOMO/YJIATOPH.

miR-155 e cBppxekcnpecupana npu nanuerTute ¢ K Ha Bb3-
pact Hax 40 T. Ipu OCTaBsHE HA quarHo3arta (3,62), mpu xpo-
HUYHO MEPCUCTHpAIIa aKTHBHOCT Ha Oorectta (5,53) 1 mpu
Texka Oonect (S, 4.92). YcraHoBH ce ymepeHa 3aBUCUMOCT
MEXJy CBpBXeKcmpecuaTa Ha miR-155 u xponnyHo nepcuc-
THpaIaTa akTHBHOCT Ha OosiectTa (r= 0.363; p=0.032).

CpaBHUTEIHUSAT aHAIU3 C MparoBara CTOMHOCT MpPHU 31paBH
KOHTPOJIX TI0Ka3a, ye mpu manuentute ¢ 5K ce mocrurar no-
HIDKCHH HHUBa Ha miR-155 crpsimMo mparoBata CTOMHOCT, MIpH
1B KomuT (1.25), mpu peMucHs 1 TpH Jieka aKTHBHOCT CTIOPE]T
JIBaTa M3MOJ3BAaHU MHAEKcA (S W eHAOCKOICKH Melo cKop),
KaKTO | MPH MPUIIOKEHUETO Ha OnosornyHo neuenue (1.23).

Cepymnara excrpecust Ha miR-199 npu nanuentu ¢ SK ce
pa3iuyaBa CHIIECTBEHO CaMO CIIOpe] Bb3pacTTa Ha Mallu-
SHTHTE IIPU IIOCTAaBsSHE Ha JAMArHos3ara, Karo ce HaOurozna-
Ba CBPBXEKCIIPECHS MPH MAIMEHTUTE Ha Bb3pacT mox 40 r.
(1.43). Ilpu marmmenTrTe Ha BB3pacT 10 40 T., cCepyMHUTE HUBA
ca IO-HUCKM OT IIparoBara CTOWHOCT MpPH 3APaBH KOHTPO-
JIA, KaTo MOJOOHM pe3yiTaTH ce HaOJIoIaBaT U MPU MBXKe-
te (0.97), mpu npoxtut (E1;0.69), mpu pemucus, mocTUrHaTta
9ype3 OleHKa cropex ABaTa nHaekca (cpoTBeTHO 0.94 3a S u
0.89 3a enocknocku Mayo score), KakToO ¥ IPH MPUIIOKEHUE
Ha mesalazine (5 ACA) (0.95).

W mpu manmentute ¢ K, mupkynupamara miR-363 He ce
pa3nnuaBa CHIIECTBEHO CIIOpPEN M3CICABAHUTE MOKA3ATEIH.
IIpu cpaBHEHME ¢ NpParoBUTE CTOMHOCTH CE€ YCTAHOBH, e
npu pemucus (cborBeTHO 1.45 3a S) m npunoxenne Ha 5 ACA
(1.51) excrpecusita € MoO-HHUCKA CHPSIMO Ta3W MPHU 3JIPaBHUTE
KOHTPOJIH.

POPULATION HEALTH

The comparative analysis of the expression of the studied
miRNAs in CD patients showed that in all patients
there were increased levels of expression compared to
the cut-off values in healthy controls.

In UC patients, serum expression of miR-16 and miR-
29 differed significantly according to the age of the
patients at diagnosis, with overexpression observed
in patients over 40 years of age (2.76 for miR-16,
and 1.58 for miR-29 respectively). In a comparative
analysis of serum miR-16 levels with the expression
threshold in healthy controls, it was found that in UC
patients aged up to 40 years, the two values were close.
Analysis of the relationship between UC severity and
miR-16 and miR-29 expression showed that there was
no relationship between miRNAs expression, severity
index (S, according to the Montreal classification) and
endoscopic activity (Partial Mayo score). Decreased
expression of miR-16 and miR-29 was observed in
patients with severe UC, as measured by S (Montreal
classification) and Endoscopic Mayo score.

A difference in serum miR-144 levels was observed
only by gender, with overexpression observed in men
(2.65). Values close to or lower than the expression
threshold of miR-144 have been observed in severe
disease according to the Montreal Classification (S), in
moderate activity according to Endoscopic Mayo score,
and in the use of immunomodulators.

miR-155 is overexpressed in UC patients over 40 years
of age at diagnosis (3.62) and in chronic persistent
disease activity (5.53) and in severe disease (S, 4.92).
A correlation between miR-155 overexpression and
chronic persistent disease activity (r = 0.363; p = 0.032)
has been observed.

Comparative analysis of the cut-off value in healthy
controls showed that UC patients achieved lower levels
of miR-155 than the cut-off, in left sided-colitis (1.25),
in remission and in mild activity, according to the two
scoring systems used (S and Endoscopic Mayo score),
as well during the biological treatment (1.23).

Serum expression of miR-199 in UC patients differs
significantly only according to the age of the patients
at diagnosis, with overexpression observed in patients
under 40 years of age (1.43). In patients up to 40 years
of age, serum levels are lower than the cut-off in healthy
controls, with similar results in men (0.97), in proctitis
(E1; 0.69), in remission achieved by both index (0.94 for
S and 0.89 for Endoscopic Mayo score, respectively), as
well as for 5- ASA (0.95).

Even in UC patients, the circulating miR-363 did not
differ significantly according to the studied parameters.
When compared to the cut-off values, it was discovered
that in remission (1.45 for S, respectively) and
administration of 5-ASA (1.51) the expression was
lower than in healthy controls.
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AONCKYCHUA

B cBou mpoyuBanus Wu et al. ycranoBsBart, ue miR-16 nma
MOBHUIIIEHA eKkcrpecus npu nauueHTu ¢ aktueeH K u BK, B
cpaBHEHHE CbC 37paBu KoHTpoiu (53, 54). 3a momoOHM pe-
3yaTatu cbobmaBaT U Paraskevi et al., xaro excmpecusTa
Ha MiR-16 € 3HAYUTENTHO MO-BUCOKA TIPH ManmueHTuTe ¢ bK,
capstmo Te3u ¢ K (6.38+1.46 xbm 2.98+0.35) (55).

Schoénauen et al. ycraHOBSIBaT 3HAYMTEIIHO MOBUIICHH HUBA
Ha miR-16 B cepymMa M B M3Npa)KHEHUsITA HA MAIEHTH C
XBBY, B cpaBHEeHHE C KOHTPOJUTE, KaTO EKCIpecHusiTa Ha
miR-16 B cepyma e MoJIoXKUTEITHO CBbp3aHa ¢ aKTHBHOCTTA Ha
3a0osiBaHeTO (40). Pesynrarure oT HACTOSIIIOTO MPOYYBAHE
Ha MOBUILIEHATa eKcrpecHs Ha miR-16 ce cBbp3Bar ¢ aKTUB-
HoctTa Ha BK (CDAI) u SIK (S2). IIpu nanuentu ¢ SIK ¢ tex-
Ka akTHBHOCT (S3) ce HabJI0/1aBa CHI)KABAaHE HA EKCIIPEcHsITa
TIOJI IParoBUTE CTOWHOCTH 3a 37paBH KOHTpoiu. [loBeuero
ABTOPH MPEACTABAT IaHHU 332 CHH)KaBaHE Ha EKCIIPECcHsITa Ha
miR-16 npu nanuentu ¢ KPK (56, 57). Ilpu SIK c Texka ak-
TUBHOCT (S3) Tpsi0Ba J1a ce MOHMTOPUPA EKCITPECUsITA Ha Ta3!
mukpo-PHK, ¢ ornen moreHnuanHaTa BB3MOXKHOCT 3a JUC-
TUTa3usl IPU TEXKKO HEKOHTPOIUPAHO BB3MaJICHHE, 0COOCHO
aKO MPOMEHUTE MEPCUCTHPAT U CJIE NOCTUTaHE HA PEMHCHSI.

PesynTarure OT HaCTOANIOTO M3CIIEABAHE MOKA3BaT, Ue EKC-
npecusita Ha mMiRNA-29 uma 61.4% gyBcTBUTETHOCT M 63.3%
cnenupUIHOCT MPH pa3rpaHNYaBaHETO Ha MALUEHTH C XPO-
HUYHH BB3MATUTEIHN 3a005BaHUs HA YepBaTa OT 3/IpaBH
korTpoin (AUC = 0.622 (0.493-0.751); p= 0.054). B nurepa-
Typara He ca OTKPHUTH JIAHHH 33 UyBCTBUTEIHOCTTA U CHEIIN-
¢uanocTTa HA MiR-29 mpu manmentu ¢ XBBY, Ho J. Wang u
J. Gu (2012) mpu u3cineBaHeTO Ha 74 MAIIMEHTH C KOJIOPEKTAa-
JIeH KapIHHOM ycTaHoBsBaT, 4¢ miRNA-29 uma 75% cneun-
¢uuanocT 1 gwyBcTBUTETHOCT (AUC = 0.803) (58). IIpe3 2016
r. Zhu et al., OTHOBO NpM MALMEHTH C MPOCTATEH KAPLIHUHOM,
ycTaHoBsABaT 85% dyBCTBUTETHOCT 1 61% crienuduyHoCcT Ha
mukpo-PHKara (AUC = 0.777) (43).

W3cnenBaneTo Ha cepyMHaTa exkcnpecus Ha miRNA-29 mpu
manueHTH ¢ BK mokasa 3HaYMTENTHO IMOBHILNEHH CTOMHOCTH
(1.69), cupamo manmentu ¢ K (1.23) u 3apaBu KOHTpOIH
(1.07). Ilomo6uu pesynratu npu nanuerTu ¢ bK ce cpobmia-
Bar ot Paraskevi et al. (55), chorBeTHO 1.89+0.39 3a maru-
entu ¢ bK n 0.85+£0.44 3a nanmentu ¢ K. OT npyra crpana
Hakou aBTopH (53, 59, 60) ycTaHOBSBAT, Ye eKCIpecHsiTa Ha
mukpo-PHKata e nmoBumena n npu nanuentu ¢ SK, 3a pas-
JUKa OT HACTOANIOTO M3cieaBaHe. IIpum cpaBHABaHETO Ha
excripecusita Ha MiIRNA-29 npu nauueHT ¢ aktuBeH bK u
B peMHCHs CIIPsAMO 3ApaBHu KoHTpoiu Fasseu et al. ycrano-
BSABAT MOBHINIEHA eKkcripecus (59), KoeTo ce MOTBBPK/IaBa U B
HACTOAIIOTO Mpoy4BaHe. [10q00H pe3yaTaTH ca yCTaHOBEHH
u npu naruenTu ¢ K. Excnpecusta Ha miRNA-29, criopen
topmaTa Ha mpotuuane Ha BK, mokaza moHmkeHa excrpe-
CHsl IIPH NAIIMEHTHUTE ChC CTPUKTY pupall peHorun B2 (1.92),
KaTo pe3yNTaTuTe MOAKPEISIT Te3u B tuTeparypara (61).

Zhu et al. (43) ycranoBsiBat cBpbXekcpecus Ha miR-29 mpu
kapuuHoM Ha pekTyma, ROC curve ananusst gasa AUC 0.777
¢ uyBcTBUTENHOCT 85% 1 cnennduanoct 61%. Apyru aBropu
(62, 63) 0OpaTHO, yCTaHOBSIBAT MMOHIKEHA EKCIIpecHs Ha miR-
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DISCUSSION

In their studies, Wu et al. discovered that miR-16 has
an increased expression in active UC and CD patients
compared to healthy controls (53, 54). Similar results have
been reported by Paraskevi et al., With miR-16 expression
being significantly higher in CD patients, compared with
those with UD (6.38 £ 1.46 to 2.98 + 0.35) (55).

Schonauen et al. discovered significantly elevated serum
miR-16 levels in the feces of IBD patients compared
to controls, with serum miR-16 expression positively
associated with disease activity (46). In the results of
the present study, increased expression of miR-16 is
associated with the Crohn’s disease activity index (CDAI)
and UC (S2). Decreased expression below the cut-off for
healthy controls was observed in patients with severe
activity (S3). Most authors present data on decreased
miR-16 expression in patients with CRC (56, 57). In
severe activity (S3), the expression of this microRNA
should be monitored for the potential for dysplasia in
severe uncontrolled inflammation, especially if the
changes persist after remission.

The results of the present study showed that miRNA-29
expression had 61.4% sensitivity and 63.3% specificity
in distinguishing IBD patients from healthy controls
(AUC = 0.622 (0.493-0.751); p = 0.054). No data on the
sensitivity and specificity of miR-29 in IBD patients was
found in the literature, but J. Wang and J. Gu (2012), in a
study of 74 patients with CRC, discovered that miRNA-29
has 75% specificity and sensitivity (AUC = 0.803) (58). In
2016, Zhu et al., again noted 85% sensitivity and 61%
specificity of microRNAs in prostate cancer patients
(AUC = 0.777) (43).

The study of serum miRNA-29 expression in CD patients
showed significantly increased values (1.69) compared to
UC patients (1.23) and healthy controls (1.07). Similar
results in CD patients have been reported by Paraskevi
et al. (55), respectively 1.89 £ 0.39 for CD patients and
0.85 + 0.44 for UC patients. On the other hand, some
authors (53, 59, 60) discovered that miRNA expression
was also increased in UC patients, in contrast to the
present study. When comparing miRNA-29 expression in
active CD patients and in remission to healthy controls,
Fasseu et al. discovered increased expression (59),
which is also confirmed in the present study. Similar
results have been noted in UC patients. The expression
of miRNA-29 according to the disease behavior of the
CD course showed decreased expression in patients
with a stricturing phenotype B2 (1.92), with the results
supporting those in the literature (61).

Zhu et al. (43) discovered an overexpression of miR-29 in
rectal cancer, ROC curve analysis gave an AUC of 0.777
with a sensitivity of 85% and a specificity of 61%. Other
authors (62, 63), on the other hand, discovered decreased
miR-29 expression in patients with CRC. In this study,
decreased expression of miR-29 was observed, which
reached the lowest values in the severe form of UC (S3).
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29 npu nanuentu ¢ KPK. B ToBa mpoyuBane ce HabmonaBa
MOHIKEHA eKcpecust Ha miR-29, KosTo AocTUTra HAH-HUCKH
croiiHocTH npu Texxkara ¢opma Ha K (S3). [IporuBopeun-
BUTE JJAHHU OTHOCHO JAMarHOCTMYHATa CTOMHOCT Ha eKCIpe-
cusita Ha miR-29 npu npexon kpMm KPK usucksar no-Hara-
TBYHU KOXOPTHHU NIpOyuBaHus cpel nanuenture ¢ XBbY.

Ahmed et al. (40) ommcBar, ye npu manueHTH ¢ KPK ce Ha-
OiroaBa MoBHINCHA ekcrpecus Ha miR-96. Hskonko romu-
HU T0-KBCHO INOAOOHU JaHHU ITyOJIMKYyBa U JAPYT aBTOPCKH
KoJleKTHB (64, 65), KOWTO CBBP3Ba MOBUIICHATA CKCIIPECHUS
Ha miR-96 ¢ paznuynu knuHUYHN mapameTpu Ha KPK. B Ha-
CTOSIIIIOTO MIPOYYBaHE MOBUIIICHA eKcripecrs Ha miR 96.(5.28)
ce HabJIo/1aBa TpH MALMEHTH, KOUTO TOpaJy aKTUBHOCT Ha
BK nonyuasar koptukocreponnno (KC) neuenne. M3BecTHO
€, 4e TO3M BHUJ JICUYCHHE Ce Ipujara Ipu yMepeHa 10 BHCO-
Ka aKTUBHOCT Ha OOJIECTTa U PEeMUCHATA, MHAYUPaHa Ype3
npunaraneto Ha KC, e kparka. ETo 3amo npu MoHnTOpupaHne
Ha nanueHTuTe ¢ npeamecrsamo KC neyenne, nepcuctupa-
He Ha BHCOKa eKkcrpecust Ha miR-96, nmpu nocrurnara pemu-
CHIS, MOJKE J1a C€ M3I0JI3Ba KaTo KPUTEPHH 3a HEOOXOIMMOCT
OT €HJIOCKOIICKa BepU(HUKAIHS WIHN IIPOAKTHBHO THPCEHE Ha
JIUCTIIIA3HUS.

Exun ot aBTOpH (66) CBBP3BAT MOBHUIIEHATA €KCIIPECHs] HA
miR-144 ¢ HapymieHa enuTenHo-0apruepHa GYHKIUS Thid KaTO
MHuIIeHH Ha Ta3u MEUKpo-PHK ca ocHOBHO OenThIN, U3rpax-
manru tight junction -oknyaus (OCLN) u 30nyiaus (ZO1). ETo
3aI0 BCSIKA MPOMSIHA B €KCIIPECHsITa i € CBBp3aHa ¢ Mporpe-
cust Ha Oonectra (BK mmm SK) u m3uckBa mogoOpsiBaHe HA
MOHUTOPUPAHETO U TepanusiTa Ha nanuenTute ¢ XBBY.

Mo cwemoro Bpeme Lewis et al. ycraHoBsiBaT noBuieHa exc-
npecust Ha miR-144-3p npu naumentu ¢ K B Ouoncust ot
MOCTUH(IAMATOPHH MOJMIIK CIPSIMO EKCIpecHsiTa npu Ia-
nueHtu ¢ K 6e3 mgucmnasus (67, 68). B enuH cropoiicH
MeTaaHalu3 3a IporHoctuyHara poist Ha miRNAs npu nu-
arHoctukara Ha KPK, ta3u nmybnukamnus e oneHeHa, e npu-
TeXaBa BHCOKa Hay4Ha CTOWHOCT (67). J{pyr aBTOpCKHM eKun
Kalimutho et al. (69) onucBar nosuiiena ekcnpecust Ha miR-
144 B tekanu ot KPK (~4.99 nbTH ), Kato ycTaHOBsBaT, 4e
Ta3u miR uma wyBctBuTenHOCT 74,29% (95% CI 56.7-87.5)
cnernuduanoct 87.2% (95% CI 72.6-95.70) u nparoBa cToii-
HocT npu ROC curve ananus- AUC- 0.829. B nacrosmoTo
Ipoy4YBaHe He ce HaOJIo/1aBa MOBHILEHA eKCcIipecust Ha miR-
144 npu nauuentute ¢ XBBU. CnenoBarenHo no3zoBaBaiiku
ce Ha JIaHHUTE OT JHUTeparypara, Ipy I0sBa Ha MOBHUIICHA
ekcripecust Ha miR-144, mpu Te3u narUeHTH OU CIIeIBANIO aK-
THBHO JIa CE ThPCHU JMCIa3us U/UIIM HA4aJio Ha KOJIHUT aCOLMHU-
paH KapLuHOM.

Pennma m3cnenBaHus mokas3BaT, e ekcrpecusTa Ha miR-155
ce yBennuasa npu XBBY kakto npu AK, taka u mpu BK (54,
59, 70). Te3u pe3ynTaTu KOPECHOHIUPAT U C PE3YIATATHTE OT
HACTOSIIIOTO IMPOYyYBaHe, KBICTO eKcIpecusaTa Ha miR-155 e
3HAYUTENIHO M0-BUCOKA NpH nauveHture ¢ XBbY, oTkoiko-
TO TIPH 3/IpaBUTE KOHTPOIH. B npyro nmpoyusane Ha Béres et
al. (48) cpen negunatpuunu nmanuentu ¢ bK u JK, aBropure
YCTaHOBSIBAT, Y€ eKcIipecusaTa Ha miR-155 e 3HaunTenHO MM0-
BUIIICHA B 30HUTE C Bb3MAJICHNE HA JIUTABUIATa, B CPABHEHHUE
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Controversial data on the diagnostic value of miR-29
expression in the transition to CRC requires further
cohort studies on IBD patients.

Ahmed et al. (40) described that increased miR-96
expression was observed in patients with CRC. A few
years later, similar data was published by another team
(64, 65), which linked the increased expression of miR-
96 with various clinical parameters of CRC. In the
present study, increased expression of miR 96. (5.28)
was observed in patients receiving glucocorticosteroid
(GC) treatment due to CD activity. This type of
treatment is known to be used in moderate to severe
disease activity and the remission induced by GC is
short. Therefore, in monitoring patients with prior
GC treatment, persistence of high miR-96 expression,
in remission, can be used as a criterion for the need
for endoscopic verification or proactive search for
dysplasia.

A team of authors (66) associated the increased
expression of miR-144 with impaired epithelial-barrier
function because the targets of this microRNA are
mainly proteins that form tight junction-occludin
(OCLN) and zonulin (ZO1). Therefore, any change in
its expression is associated with disease progression
(CD or UC) and requires improved monitoring and
treatment of IBD patients.

At the same time, Lewis et al. discovered an increased
expression of miR-144-3p in patients with UC in a biopsy
of postinflammatory polyps compared to expression
in patients with UC without dysplasia. (67, 68). In a
recent meta-analysis of the prognostic role of miRNAs
in the diagnosis of CRC, this publication was judged
to have a high scientific value (67). Another team of
Kalimutho et al (69) described an increased expression
of miR-144 in CRC tissues (~ 4.99-fold), finding that
this miR had a sensitivity of 74.29% (95% CI 56.7-87.5)
and a specificity of 87.2 % (95% CI 72.6-95.70) and cut-
off value in ROC curve analysis- AUC- 0.829. In the
present study, no increased expression of miR-144 was
observed in IBD patients. Therefore, based on literature
data, in the event of increased miR-144 expression,
dysplasia and / or onset of carcinoma-associated colitis
should be actively sought in these patients.

A number of studies have shown that miR-155
expression is increased in IBD in both UC and CD (54,
59, 70). These results also correspond to the results
of the present study, where miR-155 expression was
significantly higher in IBD patients than in healthy
controls. In another study by Béres et al. (48) among
pediatric CD and UC patients, the authors discovered
that miR-155 expression was significantly increased in
areas of mucosal inflammation compared to healthy
controls. Similar results, but in the assessment of
inflammation of the stomach and duodenum, have been
reported by Sztics D et al. (71)

In patients with active UC, miR-155 is overexpressed
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CBC 3[paBH KOHTPOJIH. 3a [000HY Pe3yNITaTh, HO IIPH OLICH-
Ka Ha BB3IIAJICHHETO HA CTOMaxa U AyoJeHyMa, ce chobIaBa
ot Sziics D et al. (71)

[pu manmenTu ¢ aktTuBeH K miR-155 e ¢ moBumieHa excrpe-
CHsl, B CpaBHEHHUE ChC 3[PAaBU WHIUBHUAM, KOETO € Pe3yJTaT
OT AMPEKTHO HaMaJisiBaHe Ha ekcrpecusta Ha Forkhead box
03 (FOXO3a) rena, a ToBa OT CBOSI CTpaHa MOJKE /1a aKTHBHPa
NF -kB curnasied st 1 J1a MOBUIIY BB3MATUTEIHH IUTOKH-
HU, Kato IL-8 (72, 73). Tes3u pe3yiTatu ce MOTBBPKIAABAT H
OT HACTOSIIOTO U3CIIEABaHE.

WHuTepecHo e, ue B ThKaHU MU B KJIETKH OT CTOMAIIIEH Kap-
IIMHOM, eKcIipecusTa Ha miR-155 namansisa. BepositHo mipo-
LEChT Ha TyMOpOreHe3ara € MO-CJI0XKEeH U MOXKe Jia IpoThYa
gype3 3ariyliaBaHe win 3ary0a Ha ekcrpecusata Ha miR-155
(51). ITpu manuentu ¢ KPK e ycTaHOBeHa CBpBXEKCIpecusl Ha
miR-155 (74, 75).

B nameTo npoyBaHe MallMEHTUTE ¢ KOJIOHHA JOKaIU3alus U
MIEPCHUCTPAIIO Bh3IalIeHNe, Oe3 TOCTUTaHe Ha PEMUCH S, UMaT
3HAYUTEITHO TO-BUCOKa ekcrpecus Ha miR-155. M3BecTHO e,
4ye XpOHMYHOTO Bb3MajieHue € B ocHoBaTa Ha XBbY, Ho 1 Ha
KOJIUT acolMUpaHus kapuuHoM npu K, kakTo u npu konope-
KTaHAS KapauaoM (37).

[To oTHOmIeHMe Ha JNoOKanu3anusTa U popMaTta Ha MPOTHUYA-
He APYTH aBTOPH YCTAHOBSIBAT, Y€ TIOBHUIIIEHATA EKCIIPECH ST Ha
miR-PHK-155 B naTecTnHAIHN MHOGUOpOOIACTH U B KOJIOH-
Ha MyKO3a ca cBbp3aHH ¢ KoHTposa Ha Thl7 Bp3nanuterHus
meT, ¢ mex FOXO3a u 1L-8, xoeTo Bomu A0 MOBHUIIABAaHE Ha
¢udpoodpazysaneto (76, 77). Tpli kKaTo e MOoKa3aHO, ue miR-
155 urpae BaxxHa poJjisi B KOHTPOJIA HAa Bb3MAJIEHUETO U UMYH-
HaTa peryiainus, JOrHYHO eKCIpecrsTa Ha miR e 3HaunTenHo
MO-BHCOKA IPU MAIUEHTUTE C aKTHBHA 0OJECT, HE3aBUCHMO
OT MHCTPYMEHTHUTE 32 OlICHKa Ha aKTHBHOCTTA.

Mudduluru et al. (78) ycTaHoBSBaT NMoHMXEHA EKCIPECHs Ha
miR-199a B Tekann ot KPK. Hsikonko roguHu mo-KbCHO, IPH
n3cnesnBane Ha cepyMHHUIT MiRNAs npodui Ha MaueHTH ¢
KPK, npyr exun myonukyBa mofgoonu ganau. Te cro0maBar,
ge ekcrpecusTa Ha miR-199a e moHMXeHa TpH MAUEHTH C
KPK (79). Slattery et al. (80) mybauKkyBaT pa3nudHu JaHHHU.
To3m eKHIT OT aBTOPU YCTAHOBSIBAT MOBHUIIIEHA €KCIIPECHs Ha
miR-199a-3p npu nauuentu ¢ KPK u pexrasnen xapruaoM. B
HACTOSIIIIOTO MTPOYyYBaHEe HEe O€ yCTaHOBEHA 3HAUMMa pa3iinKa
B ekcripecus Ha miR-199 npu nanmentute ¢ XBBY. BepositHo
MOHHUTOPUPAHETO Ha eKCIIpecusiTa Ha Ta3u miR B nnHamMuKa
O6u Moryio n1a aaje moedye MH(GOPMALMS OTHOCHO JIMarHoC-
THYHATa i croiHocT npu nauuentute ¢ XBBY u Bp3mMoxken
MPEX0/] KbM JUCILIA3HSL.

3a miR-363 e u3BeCTHO, Ye MPUTEkKABA KITFOUOBA POJIS B TIPO-
IpecusTa, pa3BUTHETO M METACTa3HPAHETO, KAKTO U pe3uc-
TEHTHOCTTAa KbM XUMHOTEpamnHs NMpH penula KaplUHOMU.
(81). B HacTOAIIOTO MpOyYBaHE HE CE€ YCTAHOBHU IMOBHIICHA
W/WIM TIpOMEHeHa ekcrpecus Ha miR-363 mpu manueHTuTe
¢ XBBU. Ilpomsnara B ekcripecusita Ha Ta3n miR npu au-
HaMHMYHO HaOJIOJICHNE MOXKE J1a MOACKaXe MPeXo KbM JHc-
TUTa3Hst ¥ Ja HACOYHM KBM ITPOaKTHUBHO ThPCEHE HA ChOTBETHH
IIPOMEHH B TEPANUATA U TIOBEJCHUETO MPH TE3H MALUECHTH.

miRNAs yudacTBar B KOHTpoJia Ha curHaimHuTe nbruma NF-
kB u IL-6, xouTo peryiaupaT Bb3MaIUTeNHaTa AKTUBHOCT.
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compared to healthy individuals as a result of a direct
decrease in Forkhead box O3 (FOXO3a) gene expression,
which in turn may activate the NF-kB signaling pathway
and to increase inflammatory cytokines, such as IL-8
(72, 73). These results are also confirmed by the present
study.

Interestingly, in tissues and cells of gastric cancer,
the expression of miR-155 decreases. The process of
tumorigenesis is likely to be more complex and may
occur through suppression or loss of miR-155 expression
(51). MiR-155 overexpression has been observed in
patients with CRC (74, 75)

In our study, patients with colonic localization and
persistent inflammation without remission had
significantly higher miR-155 expression. Chronic
inflammation is known to underlie IBD, but also colitis,
associated carcinoma in UC as well as CRC (37).

Regarding the localization and form of the course,
other authors discovered that the increased expression
of miR-RNA-155 in intestinal myofibroblasts and in the
colonic mucosa was associated with the control of the
Th17 inflammatory pathway, targeting FOXO3a and IL-
8, leading to an increase in fibrosis formation (76, 77).
Because miR-155 has been shown to play an important
role in inflammation control and immune regulation,
logically miR expression is significantly higher in
patients with active disease, regardless of the activity
assessment tools.

Mudduluru et al (78) discovered decreased expression of
miR-199a in CRC tissues. A few years later, in a study of
the serum miRNAs profile of patients with CRC, another
group of scientists published similar data. They reported
that miR-199a expression was decreased in CRC patients
(79). Slattery et al (80) publish different data. This team
of authors observed an increased expression of miR-
199a-3p in patients with CRC and rectal cancer. In the
present study, no significant difference in miR-199
expression was observed in IBD patients. It is likely that
monitoring the expression of this miR in dynamics could
provide more information about its diagnostic value in
patients with IBD and a possible transition to dysplasia.

MiR-363 is known to play a key role in the progression,
development and metastasis, as well as chemotherapy
resistance in a number of cancers. (81). In the present
study, no increased and / or altered miR-363 expression
was observed in patients with IBD. The change in the
expression of this miR under dynamic monitoring may
suggest a transition to dysplasia and lead to a proactive
search for relevant changes in therapy and behavior in
these patients.

miRNAs are involved in the control of the NF-xB and
IL-6 signaling pathways, which regulate inflammatory
activity. Inflammation is fueled by cytokines such as
TNF, which is currently a major therapeutic goal in a
number of treatment strategies. Therefore, miRNAs
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Bb3nanenuero ce nogxpansa oT HuTokuHU kato TNF, koiiTo
B MOMEHTa € OCHOBHA TEpareBTHYHA LIeJl Ha PeAnLa JIeYeOHH
crparernu. Eto 3amo miRNAs Beue ce pasriexaT 1 KaTo Te-
panesTrunu uenu npu XBBY (44), kakto u npu penuna apy-
ru 3a0omnsBanus (51, 82). ITonactosimem miRNAs 6a3upaHo-
TO JledeHne ce Gokycupa riaaBHO BbpXy miRNA-HOKayT nimn
3armymaBaHe, aHTH-MiRNA omuronykneorunu (AMOS),
miRNA-rs6u, miRNA-macku wim miRNA-naxudutopn (82,
83). (Tabun.2).

Ta6n.2. miRNAs 6a3upaHa mepanusi rnpu pasnuyHu
3aborsisaHus 8 HadariHa hasa Ha ripoydsaHe. 1o (82)

POPULATION HEALTH

are now considered as therapeutic targets in IBD (44) as
well as in a number of other diseases. (51, 82) Currently,
miRNAs-based treatment focuses primarily on miRNA
knockout or attenuation, anti-miRNA oligonucleotides
(AMOS), miRNA fungi, miRNA masks, or miRNA
inhibitors (82, 83). (Table 2).

dapmaueBTuuHa | Ume Ha meau- miRNA bonecrt ®da3za Ha npoyuyBaHe
KOoMnaHusa KameHTa
miRagen MRG-106 NHxmbutop Ha | KoxkeH T- KieTbyeH dazal
Therapeutic miR-155 nmmdom
miRagen MRG-201 NmuTtunpa Cknepogepma ®azall
Therapeutic miR-29
EnGenelC MesomiR-1 Umntumpa MesoTtennom; dazal
miR-16 HeppebHokneTbueH
6enoapobeH KapuMHOM
Table 2. miRNAs, based therapy in various diseases in
the initial phase of the study. According to (82)
Pharmaceutical Drug name miRNA Disease Study phase
company
miRagen MRG-106 Inhibitor of Cutaneous T-cell | Phase |
Therapeutic miR-155 lymphoma
miRagen MRG-201 Imitates Scleroderma Phase |
Therapeutic miR-29
EnGenelC MesomiR-1 Imitates miR-16 | Mesothelioma; Phase |
Non-small cell
lung cancer
3AKINMIOYEHUE CONCLUSION

W3cnenanusta Ha miRNAs B o6nactra Ha XBBY 3amouBar

¢ HoBatopcka pabora Ha Wu et al. mpe3 2008 1. (53). OtTO-
raBa € MOCTUTHAT OIPOMEH HaIpeabK B 001acTTa HA MPOYY-
BaHHUsITa, KOUTO OLIEHABAT M3moja3BaHeTo Ha MiRNAs kaTo
JIMaTHOCTUYHHM M MPOTHOCTHYHM Onomapkepu mpu XBBU.
Heob6xoammo e n3cneaBaHusTa B Ta3u 00JIaCT Ja MPOABIIKAT
¢ nobpe 0OMHUCIIEHN KOXOPTHH MPOYYBAHUS CPE HAIIUCHTH
B pa3NWYHU CTaAWHU Ha OOJIECTTa, TOCTABEHU Ha Pa3IHYHH
TEPANeBTUYHH PEKUMHU, KOUTO J1a yTBBPASLT IHarHOCTHYHA-
Ta, MPOrHOCTHYHATA U TepaneBTUYHA poJisi Ha MiRNAs mpu
XBBU.
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Studies of miRNAs in the field of IBD begin with the
innovative work of Wu et al. in 2008 (53). Since then,
tremendous progress has been made in studies evaluating
the use of miRNAs as diagnostic and prognostic
biomarkers in IBD. Research in this area needs to
continue with well-thought-out cohort studies in patients
at different stages of the disease, placed on different
therapeutic regimens, to establish the diagnostic,
prognostic and therapeutic role of miRNAs in IBD.
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PE3IOME

Buweeoenue: Manko ca npoyusanusma, uzcieo8auju 6pv3Ka-
ma meacoy opanrHume 3a001A6aHUS, CELP3AHI C HAPYUIECHUS-
ma @ ObeKamenHume Yukau U XpaHumennus npuem Ha oeya-
ma c negponcuxuampuynu 3aoonseanus (HII3).

Llenma na npoyusanemo e oa ce u3cie08a HAIU4Uemo Ha Ka-
puosnu aesuu npu deya ¢ HII3 u eausnuemo um 6vbpxy Hop-
MAIHOmMo npomudane Ha ObEKAMEIHUmMe YUKIU 6 YCmHama
KYXUHQA.

Mamepuan u memoou: Hszcnedsanu ca 54 nayuenmu ¢ HII3,
OmeneHcOanu 6 cemelina cpedd U 6 YeHMpose 3a KOMNIEKCHO
obcnyaceane u Hacmauseane om cemeern mun. Cnoped oua-
2HO3UmMe CcU nayueHmu ca pasnpeoenenu 8 6 epynu: ¢ 0emcka
yepebpanna napanuza (ALI1) - 24 deya, ¢ xuopoyegpanus - 6
deya, ¢ 1eKa yMCmeena usoCmanaiocm - 7 0eyd, cvC CUHO-
pom Ha Jlayn u Op. cundopomu — 7 deya, ¢ aymusvm - 5 deya u
¢ eeHepanuszupanu pazcmpotiicmea na pazgumuemo (I'PP) - 5
deya. Bcuuku ca uscnedsanu excmpa- u unmpaopaino. Hu-
MPAOPATHUSIM Npe2ied KU 0OCIMOeH CMOMAMONI0SUYEH
npeened, ycmanoeaeane Ha 6u0d HA 3axXankamd, YCMaHoss-
8ame HA CLCMOAHUEMO HA UHMPAOpAIHama 1u2asuya, 6poi
Kkapuecu, opot oomypayuu u op. Cmamucmuyeckama oopa-
bomxa Ha OaHHUME € U3EBPULEHA CbC CIMAMUCTNIUYECKU NAKem
IBM SPSS v.23.

Pesynmamu: /lannume nokaseam, ye npu oeyamada, omaiedlc-
O0aHU 8 0OMO8e 30 Pe3UOCHMHA 2PUNCA, OMHOCUMETHUAM 05
Ha nayuenmume 0Oe3 Haauuue HA Kapuecu e dyemupu nvmu
NO-BUCOK CHPAMO MO3U HA 0eyama ¢ yCMmanoeeHu 1e3uu, Cb-
omeemno - 41,5% u 11,3%. B cemeiina cpeda me ca noumu
pasnocmounu. Medcoy 6v3pacmma Ha deyama u HAAULUENO
Ha 0ecmpyKmueHu 3b0HU NPOMEHU HA MEbPOUme 3b0HU MbKA-
nu (T3T) ce ycmanossaga cmamucmuyecku 3HAUUMa Kopend-
Yusa — YeeauuasanHemo Ha 6b3pacmma Ha oeyama ce c6bp36d
¢ noguuiasane Ha Opos Ha kapuecume (rho=0,28, p=0,042).

CHILDREN’S HEALTH

MAJOR FACTORS
ASSOCIATED WITH CARIOUS
DEFECTS IN CHILDREN
WITH NEUROPSYCHIATRIC
DISORDERS
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Pancheva 2, Silviya Nikolova®, Lalka Rangelova *

! Faculty of Dental Medicine, Varna Medical University
2 Department of Hygiene and Epidemiology, Faculty of
Public Health, Varna Medical University
® Department of Social Medicine, Faculty of Public
Health, Varna Medical University
* National Center of Public Health and Analyses

ABSTRACT

Introduction: There are very few studies examining the
relationship between the oral diseases associated with
masticatory disorders and the nutritional intake of
children with neuropsychiatric disorders (NPDs).

The aim of the study is to examine the presence of carious
lesions in children with NPDs and if they can influence
the normal course of chewing cycles in the oral cavity.

Material and methods: 54 patients with NPDs raised in
a family environment as well as in family-type centers
for complex services and accommodation have been
studied. According to their diagnoses, patients have
been divided into 6 groups: children with cerebral palsy
(CP) — 24, children with hydrocephalus — 6, children
with mild intellectual disability (formerly called mental
retardation) — 7, children with Down syndrome and other
syndromes — 7, children with autism — 5 and children with
global developmental delay (GDD) — 5. All children have
been studied through extra- and intraoral examination.
The intraoral examination included a thorough
dental examination, determination of the type of bite,
determination of the condition of the intraoral mucosa,
number of caries, number of fillings, etc. Statistical data
processing has been carried out with IBM SPSS v.23
statistical package.

Results: The data suggests that in children raised in
residential-type care centers the percentage of patients
without caries is four times higher than that of children
with detected lesions, respectively —41.5% and 11.3%. In
a family environment, the data are almost equal. There
is a statistically significant correlation between the age
of the children and the presence of destructive dental
changes in the hard dental tissues (HDT) — the increase
in the age of the children has been associated with an
increase in the number of caries (rho = 0.28, p = 0.042).
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Cmamucmuueckusim anaius nomewvpicoasa u opyeda cma-
MUCMUYECKU 3HAYUMA NOJONCUMETHA KOPerayusi Medxicoy
Oposi na Kapuecume npu CbOMEEMHUSL NAYUEHM U 6UOA HA
3axankama my, 3a KOsimo ce 3uae, e cb30a6a npeounreKyuoH-
HU ycaoeus 3a passumue na 3abonsgeane no 13T (r=0,378,
p=0,005). Yemanossnsa ce cmamucmuyecku 3navuma ompu-
yamenna xopeaayus medxncoy 6pos Ha 3voume, KOUMo umam
HeoOX00UMOCm Om JieweHue U noceweHusima npu 3b00aexap
(r=-0,627, p=0,0001).

3aknrouenue: Haruuuemo na 001K06a 4y8CMEUMENHOCT 6
yemHama KyXunda, 8cie0cmeue Ha 6b3NaIumentu npoyecu
UAU MEXAHUYHO OpA3HeHe, NPUUUHEHU OM HAIuYue Ha Kapu-
O3HU Ne3UU U YCaodcHenuama um npu oeya ¢ HI13, ca easicnu
PUCKOBU (DaKmMopu 8 NbPEOHAYAIHUSL eman om pa3opoodssa-
He na xpanama npedu nocrvwane. Oceen moea e6eHmMyaiHo
NPUNOKPUBAHE HA HEBPONOUYHU U OPALHU CUMNIMOMU MPSO-
8a 0a ce npoyusa 3a0v1004eHo, Mbll KAMmo pasno3HA8AHemo
UM € MHO2O BAJICHO 3a AOEKEAMHOMO 062pudIceane Ha oeyd
¢ HIT3.

KiaiouoBu AYMHU: OpAJTHO 3ApaBE, KAPUO3HHU JIE3UH,
HEBPONCUXHUATPUYIHHN 3a6OJ'I$IBaHI/I$I, HEOOXPAHBAHC

BbBEAOEHUE

HenoxpanBaneto npu Jieria ¢ HEBpPOIICUXUATPUYHH 32007151
Banust (HII3) Bonu no 3a0aBeH M MOTHCHAT UMYHEH OTTO-
BOpP, KpaTKOTpaiiHa KOHLEHTpalus, JIUICAa Ha MOTHUBAIU
3a UI'POBU W pEXaOMJIMTALIMOHHHM JEHHOCTH M BJIOIIEHA
MPOrHO3a Ha OCHOBHOTO MM 3aboisiBane (1). ETnonorusita
Ha HejoxpaHBaHeTo npu jnenara ¢ HII3 e mHorodaxTopHa
- BKJIIOYBAT C€ KAaKTO XPAHUTENIHH, TaKa U HEXPAHUTEIHU
(akTopu. OCHOBHUST XpaHUTEJICH (PaKTOP € HeaJeKBATHUSIT
XpaHUTEJIEH MpUeM, KaTo CJIEACTBUE Ha CTOMAIIHO-YPEBHU
HapylIeHHU s, BKIIOYUTEIHO OPaIHO-MOTOpHA AUChYHKIIHS,
ractpoe3odareaneH peduykc u 3amnek (2, 3). Wskimrouu-
TEJIHO OCKBJHM ca IMPOy4YBAaHMSATA, U3CIEABAIIU Bpb3KaTa
MEXJly OpaJHUTE 3a00JIIBaHUs, CBbP3aHU C HApPYyLICHUSTA
B JIBKATEJIHUTE LIUKJIM U XPAaHUTEIHUS IPUEM Ha JeraTa ¢
HII3 (4, 7, 8). 360HUAT Kapuec € JOKaJIU3UPaHO, IPOr'PECH-
paio 3a00JsiBaHe, YUSATO CHIUTHOCT C€ ChbCTOM B IECTPYKIIHS
Ha TBBpAM 360HU ThKauu (T3T), rmaBHO mox aeWcTBHe Ha
MeTabOJIMTHY MPONYKTH Ha ycTHaTta Mukpoduopa. [lopaau
ciabaTa MUHepajlu3alnMs Ha 3BOHMS eMailyl U IUPOKHUTE
JICHTHHOBU TyOyJIH, 32 IETCKUTE 360U € XapaKTepHO OCTPO
poTHYaHe Ha OOJECTHMS MPOLEC U CBbp3aHaTa ¢ HEero cy-
OEeKTHMBHA CHMIITOMAaTHKa MPH KOHCyMallusi Ha CTYACHH W
ClIaAKM XpaHU M HAaNUTKU. ToBa HacOYBa BHUMAHUETO HU
KBbM HAJUYUETO Ha KAapHO3HU JIE€3UU KAaTO BB3MOMKEH eTH-
oJioru4eH (akTop 3a HapylIeHHe Ha ABBKATEIHUS MTPOLEC.

IlesTa Ha MpoyYBAHETO € Jla C€ M3CIIEBA HAIWUYUETO Ha
Kapuo3HHU se3uu npu pena ¢ HII3 u BiusHMEeTO MM BBPXY
HOPMAJIHOTO IMPOTHUYAHE HA IbBKATEITHUTE IIUKJIN B yCTHATA
KyXHHa.

CHILDREN’S HEALTH

The statistical analysis confirms another statistically
strong positive correlation between the number of
caries of the respective patient and the type of his bite,
which is known to create predilection conditions for the
development of disease on HDT (r = 0.378, p = 0.005).
A statistically significant negative correlation between
the number of teeth in need of treatment and visits to the
dentist (r =-0.627, p = 0.0001) has been found.

Conclusion: The presence of sensitivity to pain in
the oral cavity due to inflammatory processes or
mechanical irritation caused by the presence of
carious lesions and their complications in children
with NPDs are major risk factors in the initial stage
of food mechanical digestion before ingestion. In
addition, the possible overlap between neurological
and oral symptoms should be thoroughly studied, as
their detection is very important for the adequate care
of children with NPDs.

Key words: oral health, carious lesions, neuro-
psychiatric diseases, malnutrition.

INTRODUCTION

Malnutrition in children suffering from neuropsychiatric
disorders (NPDs) results in a delayed and suppressed
immune response, short-term focus, lack of motivation
for play and rehabilitation activities and a worse
prognosis of their underlying disease (1). The etiology
of malnutrition in children with NPDs is multifactorial
— both nutritional and non-nutritional factors have been
included. The main nutritional factor is inadequate
dietary intake resulting from gastrointestinal disorders,
including oral-motor dysfunction, gastroesophageal
reflux and constipation (2, 3). Studies examining the
relationship between oral diseases associated with
masticatory disorders and the diet of children with
NPDs are extremely scarce (4, 7, 8). Dental caries is
a localized, progressive disease, the essence of which
consists in the destruction of hard dental tissues (HDT),
mainly under the action of metabolic products of the oral
microflora. Due to the weak mineralization of the tooth
enamel and the wide dentinal tubules, the children‘s
teeth are characterized by an acute course of the disease
process and the associated subjective symptoms when
consuming cold and sweet foods and beverages. This
draws our attention to the presence of carious lesions
as a possible etiological factor for the violation of the
masticatory process.

The aim of the study is to examine the presence of
carious lesions in children with NPDs and if they can
influence the normal course of chewing cycles in the
oral cavity.
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MATEPWAIN W METOOU

Ot mecern anpun 10 mecenr oktomBpu 2017 1. B rpaa BaphHa
ca n3cneasanu 54 manuentu ¢ HII3, oTrriexmanu B ceMeii-
Ha cpe/a M B IIEHTPOBE 32 KOMILIEKCHO 00CITyXBaHE M HAC-
TaHsSBaHE OT CeMeeH TUM B Tp. BapHa u B rp. Pyce (dponna-
s ,,Kapun gom”; LIeHTBp 3a KOMIUIEKCHO 00CTyKBaHE Ha
Jlera ¢ yBpexXIaHus U XpOHNYIHU 3a00naBanus B rp. BapHa,
KB. ,,Bunnma®; [{leHTsp 32 HacTaHsABaHE OT CEMEEH THUII - TP.
Bapna B c. Tormonu u B KB. ,,BmanncnaBoBo®; capyxeHue
,ExBUIHOprnyM™). IIpoyuBaneTo e mMpoBEACHO Cliel pas3pe-
menne ot KoMucusita mo eTuka Ha HAYYHHUTE H3CICIBAHUS
(KEHWN) mpu MY — Bapna (IIpotokon Ne60 ot 23.02.2017
I.) ¥ MOJy4YeHO MHCMEHO MHPOPMHUPAHO ChrIacue OT Po-
IUTENNTE UK HacTOWHHUINUTE Ha perara. Ot Tax 25 ca oT-
IJIeKJaHU B ceMeiiHa cpena, a 29 B JIoMOBE 3a PE3WJICHT-
Ha Tprwka. Cien moagpoOHU pa3sCHEHHsS 3a CBHITHOCTTA Ha
M3CJICIBAHETO, BCHYKHM B3€Xa yJacTHE B M3CIIEBAHETO Ha
neBKaTenHus anapart - 100% response rate. 3a 00EKTHBHOCT
P IIPOBEXKJaHEe Ha U3CIECBAHETO, CIIOPET JUATHO3UTE CH,
MALMCHTH ca pasNpe/esieHn B 6 TPyIu: ¢ IeTcKa epedpad-
Ha mapanuza (JALII) - 24 nena, ¢ xuapouedanus - 6 nena,
C JIeKa YMCTBEHA M30CTAHAJIOCT - 7 Jela, ChC CHHAPOM Ha
JayH u ap. cunapomu — 7 iena, ¢ ayTU3bM - 5 Iella U ¢ TeHe-
panu3upanu pascTpoiicta Ha pazputueto (I'PP) - 5 gena.

[TanueHTHTE OT BCSIKA OT ONpENeTICHUTE TPyHU ca U3Cie-
BAaHM €KCTpa- U HHTPAOPAJIHO.

ExcTpaopallHUAT mperiies BKJIIOYBa OrJie]] Ha Iri1aBaTa 3a CH-
METPHs CIIPSIMO CaruTaHaTa U TPAaHCBep3ajHaTa paBHUHA,
YCTHHU paraju, BUJUMH OCJIe3H 10 JIMLETO U LIHATA, KOXKHH
0o0pa3yBaHHUs ¥ APYTH TATOJOTMYHU IPOMEHHU, KOUTO MOXKE
Ja UMaT OTHOUIEHHWEe KbM (yHKIMOHAJIHATa TOJHOCT Ha
JbBKAaTeIHHs amapat. MHTpaopanHHUAT mperiyie BKIIYBaA
00CTOCH CTOMATOJIOTHYCH IIperjel, yCTAHOBSIBAHE HA BUA
Ha 3axXalKaTa, YCTAaHOBSBaHE Ha CHCTOSHHETO HA MHTPAO-
panHaTa JIUTaBHUIA, Opoil KapuecH, Opoil 00Typanuu u Jp.

Craructudeckata o0paboTKa Ha TaHHUTE € U3BBPIICHA ChC
craructudecku naket IBM SPSS v.23.

PE3YNTATH

AHaJIN3BT HA JTAHHUTE IT0Ka3Ba, Ye IPH Aenara, OTIIIeK AaHH
B PE3MICHTHA I'PUKA, OTHOCHTEIHUAT IS Ha TALUCHTHUTE
0e3 HalM4Ke Ha KapuecH € YeTUPUKPATHO IT0-BUCOK CIIPSIMO
TO3W Ha Jlerata ¢ yCTaHOBEHH JIE3UH, ChOTBETHO - 41,5% u
11,3%, moxato B yCIOBHSTA Ha CEMEHHa Cpeaa Te ca MOYTH
PaBHOCTOIHHM, C JIEK IpeBeC Ha Te3H C KapHO3HM JIC3UH
(Durypa 1).

CHILDREN’S HEALTH

MATERIAL AND METHODS

54 patients with NPDs raised in a family environment
and family-type centers for complex services and
accommodation in the city of Varna and in Russe were
examined between April and October 2017 in the city
of Varna (the non-profit organization Karin Dom; the
Center for comprehensive services for children with
disabilities and chronic diseases in Varna, Vinitsa;
the family-type Center for accommodation — Varna,
in the village of Topoli and in Vladislavovo; the
Association Equilibrium). The study was conducted
with the permission of the Committee for the Ethics
of the Scientific Studies (CESS) at Varna Medical
University (Minutes Ne60 of 23rd Febbruary 2017) and
after having received written informed consents by the
parents or guardians of children. 25 of the examined
participants were raised in a family environment
whereas 29 — in residential-type care centers. After
detailed explanations of the nature of the study, all
participants took part in the study of the masticatory
apparatus — 100% response rate. For objectivity in
the study, according to their diagnoses, patients were
divided into 6 groups: children with cerebral palsy (CP)
— 24, children with hydrocephalus — 6, children with
mild intellectual disability (formerly called mental
retardation) — 7, children with Down syndrome and
other syndromes — 7, children with autism — 5 and
children with global developmental delay (GDD) — 5.

Patients from each of the identified groups were
examined through extra- and intraoral examination.

The extraoral examination included an examination of
the head for symmetry to the sagittal and transverse
planes, inflammation at the corners of the mouth,
visible scars on the face and neck, skin lesions and
other pathological changes that may be related to the
functional suitability of the masticatory apparatus.
The intraoral examination included a comprehensive
dental examination, determination of the type of bite,
determination of the condition of the intraoral mucosa,
number of caries, number of fillings, etc.

Statistical data processing was performed with IBM
SPSS v.23 statistical package.

RESULTS

The analysis of the data suggests that in children raised
in the residential-type care centers the percentage of
patients without caries is four times higher than that of
children with detected lesions, respectively — 41.5% and
11.3%, while in children raised in a family environment
they are almost equivalent, with a slight predominance of
those with carious lesions (Figure 1).
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@ueypa 1. [poueHmHo pasnpedeneHue Ha Oeyama ¢ HI3
crioped Hanu4uemo Ha Kapuecu u crioped cpedama
Ha omenexdaHe

CHILDREN'S HEALTH

Figure 1. Percentage distribution of children with NPDs
according to the presence of caries and the
environment of upbringing

% 120
100
80
60
41,5
40
20 11,3
. =
HecemeitHa cpega / Non-famili
environment
W Bes kapuecu / Without caries

62,9
37
26,4
3 .

CemeiiHa cpeaa / famili
environment

O6uo / Total

m C kapuecu / With caries

C paznuueH Opol KapuecH - OT eIuH JI0 JieceT Ha Opoil ca
37,0% (n=20) ot mperneganute aena. Ot Tsax 11,3% (n=6)
ca jiera OT JOMOBE 3a pe3HJIeHTHa rpuxka u 26,4% (n=14) ca
Jiena, OTIJIeXKAaHu B ceMeliHa cpena. [Ipeobnanasar ciydyan-
Te, IPU KOMTO UMa caMo 10 euH kapuec (n=9; 16,7%) u e ca
MPEIUMHO OT KeHCKH 1oJl (n=7;12,9%). [lenata, KOUTO UMAT
no-roJisiM Opoii yBpenenu 3501 — 1o 6, 7 win 10 xapueca, ca
camo OT MBXKH 1o (Purypa 2).

@ueypa 2. YecmomHo pasnpedeneHue Ha Oeyama ¢ HI3 no
rios1 u crioped 6posi kapuecu

With a different number of caries — between one and ten
— are 37.0% (n = 20) of the examined children. Of these,
children from residential-type care centers are 11.3% (n =
6) and children raised in a family environment are 26.4%
(n = 14). The cases in which there is only one caries (n =
9; 16.7%) predominate and they are mostly female (n =
7; 12.9%). Children with a greater number of damaged
teeth — 6, 7 or 10 caries are only male (Figure 2).

Figure 2. Prevalence distribution of children with NPDs
according to their sex and the number of caries

Bpo# aeua
Number of children

=g [\lOMUYETA
Girls

=@ \OMYETA
Boys

Bpoii Kapuecu
Number of caries

AHaTu3bT Ha JaHHUTE 3a Kapuec npu aenata ¢ HII3 ot go-
MOBETE 3a Pe3UJICHTHA IPHKa 10Ka3a, 4e Mpu npeodJaiaBa-
mara gacT oT Tax (n=22, 78,6%) He ce OTKpHUBAT KapuecH.
OTHOCUTEIHUST 51 Ha Jielara, OTIJIeKIaHU B JIOMOBE 3a

The analysis of the data on caries in children with
NPDs from residential-type care centers showed that
in the majority of them (n = 22, 78.6%) no caries
were detected. The percentage of children raised in

B NN Tom13 M MK+ 1 M M BbIFAPCKO CMUCAHME 3A OBLUECTBEHO 3IPABE M I M 2021 M M M BULGARIAN JOURNAL OF PUBLIC HEALTH M M M Vol.13 M BN 1 ™ ™ 63



[IETCKO 3[PABE

pe3uIcHTHA rpuxka, Tu(hepeHIIMPAHH I10 T10J1 M OpOoi Ha Kapu-
ecure, e npejacraBe B Tabnuua 1. ChriacHo mosioBara npu-
Ha/IJIS)KHOCT Ha TE3U IAlMeHTH C€ KOHCTAaTUPa, Ye T0-BUCOK
€ JIeNI'bT Ha MPEJCTABUTEIUTE OT KEHCKH I10J1 C YCTAHOBEHH
KapHo3HH M3MeHeHUs 110 3p0ute (n=4, 14,3%) cnpsiMo Te3u
OT MBXKKH 11011 (n=2, 7,2%).

Ta6nuua 1. [MpoueHMHo u YecmomHo pasrnpedenieHue Ha
deyama om Oomose 3a pesudemHa gpuxa o rnon u
crioped Hanuyue Ha Kapuo3Hu 0echekmu ro 3b6HuUS

CHILDREN’S HEALTH

residential-type care centers, distributed according to
their sex and number of caries, is presented in Table 1.
According to the sex of these patients, it is found that
the percentage of females with established carious
changes in the teeth is higher (n = 4, 14.3%) compared
to males (n =2, 7.2%).

Table 1. Percentage and prevalence distribution of
children from residential-type care centers
according to their sex and the presence of

emadin dental enamel carious defects
Aeua, oTrnexKpaHu B AomoBe 3a Bpoii kapuecu / Number of caries
PE3UAEHTHa rpuka 6e3 eAvH TpU ner pecetr | O6wo uscneasaHu
Children raised in residential-type Kapuecu KapuMec  Kapueca Kapueca Kapueca peua
care centers without one three five ten Total of studied

caries caries caries caries caries children

MomueTa /Boys 9 (32.1%) 1(3.6%) — — 1(3.6%) 11 (39.3%)
Momuuera / Girls 13 (46.4%) 2 (7.1%) 1(3.6%) 1(3.6%) = 17 (60.7%)
O6wo / Total 22 (78.6%) 3(10.7%) 1(3.6%) 1(3.6%) 1(3.6%) 28 (100.0%)

IIpu neuara ¢ HII3, oTrriexxaanu B cemeiina cpena, ce ycra-
HOBH, ue 44% HsAMaT KapuecHu. To3M MPOLEHT € 3HAUUTEIHO
MO-HUCHK B CPABHEHHE C JieliaTta OT JJOMOBETE OT PE3UICHTEH
tun 6e3 kapuecu uinn 78,6%. OTHOCUTETHUAT U1 HA Jlela-
Ta, OTIVIeXKIaHU B CeMeitHa cpena, NudepeHInpaHH 110 1oJ U
Opoii Ha KapuecuTe, € mpeacTaBeH B Tadbnuna 2. [pu nenara,
OTIJIeXKIaHU B CeMelHa cpejia, C KapUO3HHU Je(PEeKTH OT HKEH-
cku 1on ca ceneM aena (n=7, 28,0%). Ilpu nenata ot MbxK-
KM 110J1 KaprecH Ha eMaiijia ce yCTaHOBSIBAT IIPU MJICHTHUCH
Opoii nena (n=7, 28,0%).

Tabnuya 2. YecmomHo u npoyeHmMHo pasnpedeneHue Ha
Oeyama, omanexdaHu 8 cemeliHa cpeda, ro nosn u
crioped bposi Ha Kapuecume

In children with NPDs raised in a family environment,
it was found that 44% had no caries. This percentage
is significantly lower compared to children from
residential-type care centers without caries or
78.6%. The percentage of children raised in a family
environment, distributed according to sex and number
of caries, is presented in Table 2. Among children raised
in a family environment with female carious defects,
there were seven children (n = 7, 28.0%). In male
children, enamel caries were detected in an identical
number of children (n = 7, 28.0%).

Table 2. Prevalence and percentage distribution
of children raised in a family environment
according to their sex and the number of caries

[eua, oTrnexkaaHu Bpoii kapuecn [/ Number of caries
B cemenHa cpepa 6e3 eauH ABa TpU yeTupu wecrt cegem 0O6wo

. . . Kapuecu KapuMec  Kapueca Kapumeca Kapueca | Kapueca | Kapueca
Children raised in
a family Without One Two Three Four Six Seven Total
environment caries caries caries caries caries caries caries
Momuerta /Boys 8 (32%) 1 (4%) 2 (8%) 1 (4%) 1 (4%) 1 (4%) 1 (4%) 15 (60%)
Momuuerta / Girls 3 (12%) 5 (20%) - - 2 (8%) - - 10 (40%)
06wo / Total 11 (44%) 6 (24%) 2 (8%) 1(4%) 3 (12%) 1(4%) 1 (4%) 25 (100%)

Ha ®urypa 3 e npencraBeHo Bb3pacTOBOTO pa3MpeaesieHue
Ha Jenara, cboOpa3HO HAIMYHMETO HA JECTPYKTUBHH H3-
MeHeHHsl 1o TBbpauTe 360HM ThKaHu (T3T), mpu koero ce
YCTaHOBSIBA, € B Iepuoza oT | 10 3-ropumniHa Bb3pacT Ipu
7,5% oT nmemara ce KOHCTaTHpa Kapuec Ha PaHHOTO JIETCTBO.
Te mpencrasnssar 1/4 oT memara B Ta3W BB3pacToBa IpyTa.
[Ipu nemara Ha BB3pacT OT 3 10 7 TOAWHH PSA3KO CE TTIOBHUINABA
OTHOCHTEIHHUSAT ST Ha Jlerata ¢ Kapruo3Hu aedextu (24,5%).
Jlenata Ha BB3pact ot 7 10 10 ronuHM, IPU KOUTO CE€ KOHCTA-
THpa HAJIM4YKME HA KAPHO3HU JIe(EKTH, ca TPUKPATHO MOBEUE
OT TE€3U ChC 3ama3eHa 3b0Ha CTPYKTypa.

Figure 3 shows the age distribution of children
according to the presence of destructive changes in
hard dental tissues (HDT) which reveals that early
childhood caries have been found in 7.5% of children
between 1 and 3 years of age, representing Y4 of the
participants in this age group. In children aged 3 to 7
years, the percentage of children with carious defects
increases sharply (24.5%). Children aged 7 to 10 years
with carious defects are three times higher than those
with preserved tooth structure.
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Mexnay Bb3pacTTa Ha Jeuara U HaJU4YUETO JECTPYKTUB-
HU 3b0HM nipomeHu Ha T3T ce ycTaHOBsSIBa CTaTUCTUYECKH
3HauYMMa KOpejalusTa — yBEJIMYaBaHETO HAa Bb3pacTTa Ha
Jelara ce CBbp3Ba C IIOBHUIIABaHEe Ha Opos Ha Kapuecute
(tho=0,28, p=0,042).

@duaypa 3. lNpoueHmHo pasnpedeneHue Ha deyama ¢ HIN3
crioped eb3pacmma U Haru4uemo Ha Kapuecu

CHILDREN'S HEALTH

A statistically significant correlation between the age of
children and the presence of destructive dental changes
of HDT has been established — the number of caries
tends to increase with the age of children (rho = 0.28, p
=0.042).

Figure 3. Percentage distribution of children with NPDs
according to their age and the presence of caries
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CTaTUCTHYECKHUAT aHAN3 MOTBBPIKAABA U APYra CTATHCTH-
YeCKH 3HaYMMa MOJOKUTEITHA KOpeJialus Mex 1y Opost Ha Ka-
pHecHTe MPH CHOTBETHUS MAI[MEHT U BH/IA HA 3axanKara My,
3a KOSTO Ce 3Hae, Ue Ch3/aBa NPEIUICKIHOHHH YCIOBHUS 32
pazButHe Ha 3a0onsBane o T3T (r=0,378, p=0,005).

IIpu mpoBeAeHOTO MPOyYBAHE CE YCTAHOBSBAT W CICTHU-
Te JaHHHA 3a KOHCEPBATMBHOTO BBH3CTAHOBSIBaHE Ha 3H0a
(obturatio cavi dentis), mmaro 3a Ies 3aMecTBaHE Ha JIUTICBA-
1aTa 9acT OT 3b0HUTE THKaHU U BH3CTAHOBSIBaHE Ha hopMara
u GyHKIOHSTA Ha 3602 ¥ eNIMMHAHApAHEe Ha OOJIKOBAaTa YyBCT-
BUTETHOCT: ¢ o0Typanuu ca 12% ot menara, OTTICKIAHH B
cemeifHa cpena. Te BCHUKH ca OT MBXKH 1o (Durypa 4).

QPuaypa 4. OmHocumeneH 051 Ha Oeuyama ¢ HI3,
omenexdaHu 8 cemeliHa cpeda, o nos u crioped bpos
Ha Hanu4Hume obmypauuu (%)

The statistical analysis has confirmed another statistically
significant positive correlation between the number of
caries of the respective patient and the type of his/her
bite, taking into account that the bite creates predilection
preconditions for the development of dental hard tissue
diseases (r = 0.378, p = 0.005).

The study also has revealed the following data regarding
the conservative tooth restoration (obturatio cavi dentis),
designed to replace the missing part of the tooth tissue
and restore the shape and function of the tooth as well as
eliminate pain sensitivity: 12% of children with fillings
have been raised in a family environment. They are all
male (Figure 4).

Figure 4. Percentage (%) of children with NPDs raised
in a family environment according to their sex and
the number of available fillings
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VYcTaHOBsSIBA €€ CTATUCTHYECKHM 3HAYMMa OTpHIATENHA U
OuaKBaHa KOpeJamus Mexay Opos Ha 3bOUTE, KOUTO MMAT
HEOOXOUMOCT OT JICUCHUE U MOCCUICHUATA IPU 3b00JICKap
(r=-0,627, p=0,0001). PeroBHOTO MOCEeIIEHHE TMPH JIeKap IO
JICHTaJTHA MEIUI[MHA 03HAYaBa U HABPEMe IIpoBeicHa mpodu-
JAKTHKA. B TO3M CMHUCHI, Jenara, Ha KOUTO € M3BbPIIBAHA
npodecruoHaiHa opajHa XUTHEHa P PEIOBHUTE JCHTAIHU
Mperjieay, uMaT MajJbK WM HYJIeB Opoil 00Typauu u u300-
1110 HEOOXOAMMOCT OT IPOBEXKIAHE Ha JIeYCHHE.

Koncymanusita Ha XpaHa ¢ TeYHa M KallaBa KOHCHCTEHIIHS
Ipezpasnonara KbM MOJICTIBAHE Ha TOBeUe 3bOHA IUIaKa I10
emaiiia Ha 301Te 1 Io-TPyJHO caMornodncTBane. ChIecTBy-
Ba CTATUCTUYECKHU 3HAYMMAa BPB3Ka MEXKIy Opost Ha 00Typa-
IUUTE U KOHCUCTEHIUATA Ha KOHCYMHupaHaTa xpana (r=0,408,
p=0,002). ToBa MOXe I1a C€ IBIKH U HA U300pa U MIPEIIIOTHTA-
HHUETO 32 KOHCYMallMs Ha I10-KalllaBa XpaHa [mopaJiy IIpUTecHe-
HHUSI, Y€ 11 CE MOBPEIH BEUEe CHIIECTBYBAIA 00Ty panus Uity €
CBBP3aHO C OOJIKM OT HeJIeKyBaHMs 350€H KapHec.

[Tpu npoBexaaHe Ha MPOYyYBAHETO ca ChOpaHH W JIAaHHU 32
MpOBEX/aHaTa OT JAelara JudHa opajiHa xurueHa. Llenra
Ha XUTMeHaTa Ha yCTHaTa KyXWHa € peMaxBaHe Ha 3bOHa-
Ta MJIaKa ¥ XpaHUTeIHUTe ocTaThiin. OCHOBEH IMOKa3aTes
3a nuuHata opanHa xurueHa (JIOX) e exxeqHEeBHOTO HEKOJ-
KOKpaTHO 4YeTKaHe Ha 3b0uTe. B X01a Ha mpoydBaHETO ce
YCTaHOBSIBA, Y€ MpH MpeodiiajaBaiiara 4act OT NalUeHTUTE
3B0UTE HE C€ MMOYNCTBAT HUTO €AUH BT JHEBHO (IpH 71,2%).
ToBa ch3aaBa MPEAIOCTABKU 33 PAa3BUTHE HA MATOJIOTHYHH
MPOILIECH B yCTHATa KYXHHA, KATO KapUECH U YCIOKHEHHITA
UM, BB3MAJIUTEIHH POLIECH Ha napofoHTa u Ap. [lo-manko
oT 1/3 ot o6cneaBanuTe nena cnaspat JIOX (28,8%).

[To oTHOIIEHME HA YecTOTaTa HA MUCHE Ha 3bOUTE ITPH JeraTa
¢ HII3 u taxnara MoTopHO JaBUrareinHa aktuBHocT (MJIA),
pe3yaTaTuTe OT MPOYyYBAHETO MOKA3BAaT HAJMYMETO Ha 3Ha-
yuMa cratuctuuecka kopenauus, r=0,529, p=0,0001. Tosa
o3Ha4aBa, 4ye 1mo-noopara MJIA na neuara ¢ HII3 onpenens
1o-100pa Bb3MOXKHOCT 32 YeTKaHe Ha 3b0UTE U MO IbpPIKaHEe
Ha 10-100pa JIMYHA OpajHa XUTHCHA.

YcTaHOBSIBA Ce CTATUCTHYECKH 3HAYMMA KOPETAHst U MEX LY
YecToTaTa Ha YeTKaHe Ha 3bOMTE M MOCEUICHNATa IpH 3500-
nekap- r=0,371, p=0,0007. [lo-uecTure nocemeHus Npu IeH-
TaJICH JIEKap BOJST JI0 MO-CHJIHA MOTHBAIIMS 33 MOAIbPKAHE
Ha JIOX n yBenmuaBa decroTara Ha YeTKaHE HA 3b0MTE Ha
U3CIIEABAHNUTE OT HAC JIeTIa.

[Tpu npoBexnaHeTo Ha poecHOHaHA XUTHEeHA Ha yCTHATa
KyXHHa C€ OTCTpaHABAT HECMUHEPAJINUZUPAHUTEC U MUHEPATIN-
3UpaHu OTJIaraHus BepXy 3p0ute. Ilocemenus mpu 3p607€-
Kap ca peructpupanu npu 13,5% ot u3ciegBaHuTE 1ena c
HII3, koeTo o3HauaBa, 4e MpHU MOBEUETO HE € MPOBEXKaHa
HUKOra Npog)eCroHaIHA OpaliHa XMTUeHa U MPoQuIaKTHKA.
ToBa yTexHsBa yCIOBHSTA 3a MOAABPKaHEe Ha (DyHKIIMOHAI-
HaTa TOIHOCT Ha JbBKaTenHus anapat ([JA) n npeBeHnusATa
Ha JpyTH 3a00JIsIBAaHUS, CBBP3aHH C HETO.

CHILDREN’S HEALTH

A statistically significant negative and estimated
correlation between the number of teeth which require
treatment and dental visits has been revealed (r = -0.627,
p = 0.0001). Regular dental visits also mean prophylaxis
in a timely manner. It that context, children who have
undergone professional oral hygiene during regular dental
examinations have a small or zero number of fillings and
do not need any treatment in general.

Consumption of food with a liquid and soft consistency
tends to cause higher plaque buildup on the tooth
enamel and more difficult self-toothbrushing. There
is a statistically significant relationship between the
number of fillings and the consistency of consumed food
(r = 0.408, p = 0.002). This may also be because of the
choice and preference for eating mushier food due to
concerns for the damage of an existing obturation or to
be associated with pain from untreated dental caries.

The study also collected data on children‘s personal oral
hygiene. The purpose of oral hygiene is to remove plaque
and food debris. The main indicator of the personal oral
hygiene (POH) is the tooth brushing several times a day.
In the course of this study it was found that the majority
of patients did not brush their teeth even once a day
(71.2%). This creates prerequisites for the development
of pathological processes in the oral cavity such as caries
and their complications, inflammatory processes of the
periodontium and others. Less than 1/3 of the examined
children follow POH (28.8%).

With regard to the frequency of tooth brushing among
children with NPDs and their motor activity (MA), the
results of the study indicate the presence of a notable
statistical correlation, r = 0.529, p = 0.0001. This means
that better MA of the children with NPDs determines
a better opportunity to brush their teeth and maintain
better personal oral hygiene.

A statistically significant correlation between the
frequency of tooth brushing and dental visits is revealed,
r = 0.371, p = 0.0007. More frequent dental visits result
in a stronger motivation to maintain POH and increase
the frequency of tooth brushing in the children we have
examined.

When professional hygiene of the oral cavity is carried
out, the non-mineralized and mineralized deposits on
the teeth are removed. Dental visits have been registered
in 13.5% of the examined children with NPDs, which
imply that the majority of them have never received
professional oral hygiene and prevention. This aggravates
the conditions for maintaining the functional suitability
of the chewing apparatus of the masticatory apparatus
(MsA) and the prevention of other diseases related to it.
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ANCKYCHUA

Opanaute mpoOiIeMHu, KOUTO JOMPHHACAT 3a 3aTPyAHEHUATA
NP XpaHeHe, UMaT Bucoka yectoTa mpu aernara ¢ HII3 (11,13).
Hapymenara ¢yHKIMs Ha JbBKATEIHMsS anapar € Mpearoc-
TaBKa 3a MHCY(PUIIMEeHTHO XpaHeHe (5), a criopen Pycunosa u
CHAaBTOPH, KOMIIPOMETHpAHATa AbBKaTelHA (YHKIHS MOXKE
Jla I0BEZIe KaKTO JI0 HEIOXpaHBaHe, TaKa | JI0 3aTIbCTSIBAHE B
nerctBoTo (12, 6).

Kapnosnure ne3nn ca equH OT €THOJIOTHYHHATE (HAKTOPH 32
HApyIICHWUS Ha JTBBKATEITHUTE IUKIIH, MPOSBABAIIN CE TIPH
JleriaTa ¢ OCTpa CHMIITOMATHKA TIPU KOHCYMAIlHs Ha CTYJCHH
W CaJKU XpaHU M HaMUTKH. B HameTo m3criexBaHe ce yc-
TaHOBSIBA BHCOK IPOILEHT Ha Pa3MpOCTpaHCHHE Ha Kapuo3-
uHute ne3nn (Hax 37,0% oT BCHYKH MperiieaHy Jera), KaTo
KapHechT Ha eMaiiia e mo-pa3mpocTpaHeH OOJECTEH MPOIIeC
npu momuuetata (20,3%), B cpaBHeHHE ¢ MOMYeTata (16,7%).
[To-oBmaastH € MpOLECHT MPH Jenara, OTIIICKIAHN B JOMO-
Be, MpeJIaralii Pe3uICHTHA TPUKa, KBAETO OTHOCUTEITHH-
AT IA7 Ha Jenata 0e3 Kapuecu € YeTHPHUKPATHO TO-BHUCOK
CIPSIMO TO3H Ha JieTiaTa ¢ yCTaHOBEHH KapHO3HHU JIe3un. ToBa
BEPOATHO C€ ABJKU Ha TIO-CTPOTOTO CIIa3BaHE HA MPEInca-
HUSATA HA CHCIUANINCTUTE 32 XPaHEHE B TOYHO OMpPEEICHO
BpeMe, C IMO-HUCKO KapuOTeHHa XpaHa M B OIPEACIICHO KOTH-
yecTBO. Jlenara, oTIIeXAaHU B CEMEHHA cpena, ca ¢ MO-JIH-
OepasieH peKUM TI0 OTHOIICHUE Ha MEKINHHUTE XPaHCHHUS,
KOHMTO 9eCTO Ca MIIaK000pa3yBallly Mo CBOSI ChCTaB (3aXapHH
U BBIIIEXUAPTHU Xpann). OT Apyra cTpaHa, OBIaAsIBAHETO HA
maToJorusATa Ha TBEpauTe 360HU ThKanu (T3T), upes mede-
HUe 1 00TypHpaHe Ha KaPHO3HUTE Ne(EKTH U 110 TO3M HAUHH
ocurypsiBaHe Ha 0e300JIe3HEHO MPOTUYAHE HA JHBKATCITHUS
TIpoIIeC, Ce OTYUTA eaBa MpHu 12% OT BCHYKH Jie1a U Te BCUY-
KUTE Cc€ OTIVIeKJaT B ceMeilHa cpena. Ta3u TeHAeHLHS 3a
enuaemMuonorusTa Ha 3adonssanus Ha T3T mpu nema ¢ HIT3
ce MOTBBPIK/IaBa U OT JaHHU HA APYTH MOJO0OHN HAYYHH W3-
cnensanusg (9, 10, 14, 15, 17). YcnoBusTa 3a moaappkaHe Ha
(yHKIMOHAIHATA TOXHOCT Ha IBbBKaTeNHHS amapat ([JA) n
MPEBEHIUATA HA APYTH 3a00JsABaHMS, CBBP3aHU C HETO, CE
YTEKHABAT OT (paxTa, ye moseueTo ot geunara ¢ HII3 (71,2%)
He nposexaaT JIOX (He ueTkat 350UTEe HUTO €AMH IIBT JTHEB-
HO), a TOCEIICHNE ITPH ACHTAJICH JIeKap He ca uMairu 86,5% ot
BCHUYKH Tperyieann nera. CTaTUCTHYECKH 3HAUYNMa € BPB3-
KaTa MEXIy YecToTaTa Ha MHEHE Ha 3bOHTe MpH Jerara
HII3 u MIA, ompenensmia mo-100pu B3MOKHOCTH 3a YET-
KaHe Ha 3p0MTEe W MOAABpIKaHe Ha MO-I00pa IWYHA OpaiHa
XUTHEHA, KaKTO U C MTOCEIICHHATA IIPU 35005IeKap, mormomMa-
Taly MO-CUTHATa MOTHBAIMSA 3a oA abpkane Ha JIOX.

3AKNMIOYEHUE

Hanugmero Ha OOJKOBA YyBCTBHTEIHOCT B YCTHATa KyXU-
Ha, BCJEICTBHE Ha BBH3MAJIUTEIHU MPOLECH MU MEXaHUY-
HO Jpa3HeHe, MPUUMHEHU OT HAJIMYHMe HA KApUO3HU JIE3UU
U yciaoxHeHusTa uM npu gena ¢ HII3, ca BaxxHU pHCKOBU
(dakTopu B MbPBOHAYATHUS €TAIl OT pa3ApoOsBaHEe Ha Xpa-
HaTa npeau norireinane. [logappkane Ha QyHKIIMOHATHATA
TFOJHOCT Ha JbBKaTelHMs amapaT npu genara ¢ HII3 e cb-
IIECTBCHA YacT OT JUYHATA U MPOPCCHOHATHATA XUTUCHA Ha
ycTHaTa KyxuHa. OCBEeH TOBa, EBEHTYaJHO MPUIIOKPUBAaHE HA

CHILDREN’S HEALTH

DISCUSSION

The prevalence of oral problems that contribute to
eating difficulties is high among children with NPDs
(11). Impaired masticatory function is a prerequisite for
food insufficiency (5), and according to Rusinova et al.,
a compromised masticatory function can lead to both
malnutrition and childhood obesity (12, 6).

Carious lesions are one of the etiological factors for
disorders of the masticatory cycles, occurring in
children with acute symptoms after consuming cold
and sweet foods and beverages. Our study reveals a
high prevalence of carious lesions (over 37.0% of all
examined children), as the enamel caries is a more
common disease process in girls (20.3%) than in boys
(16.7 %). The process is more tackled in children raised
in residential-type care centers, where the percentage
of children without caries is four times higher than
that in children with detected carious lesions. This
probably results from the stricter compliance with the
prescriptions of nutritionists at a specified time, with
less cariogenic food and in a certain amount. Children
raised in a family environment have a more liberal
regime regarding the snacks, often leading to plaque-
forming in their composition (sugar and carbohydrate
foods). On the other hand, tackling of the pathology of
hard dental tissues (HDT) by treatment and obturation
of carious defects and thus ensuring a painless course
of the masticatory process is reported in only 12% of all
children and they are all raised in a family environment.
This trend in the epidemiology of hard dental tissues
diseases in children with NPDs is confirmed by data
obtained in other similar scientific studies (9, 10). The
conditions for maintaining the functional suitability
of the chewing apparatus of the masticatory apparatus
(MsA) and the prevention of other diseases related to it
are aggravated by the fact that the majority of children
with NPDs (71.2%) have not followed POH (they have
not brushed their teeth even once a day), and 86.5% of all
examined children have not had dental visits. There is a
statistically strong relationship between the frequency
of teeth brushing in children with NPDs and MA, which
determines better opportunities for teeth brushing and
maintaining better personal oral hygiene, as well as
with dental visits, supporting stronger motivation to
maintain the personal oral hygiene — POH.

CONCLUSION

The presence of sensitivity to pain in the oral cavity due to
inflammatory processes or mechanical irritation caused
by the presence of carious lesions and their complications
in children with NPDs are major risk factors in the initial
stage of food mechanical digestion before ingestion. In
addition, the possible overlap between neurological and
oral symptoms should be thoroughly studied, as their
detection is very important for the adequate care of
children with NPDs. Compliance with certain protocols
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HEBPOJOTMYHU U OPAJIHU CUMITOMHM TpsiOBa Ja ce MpoyuBa
3aJIbJIOOYEHO, THI KaTO Pa3lo3HABAHETO UM € MHOTO Ba)KHO
3a aJIekBaTHOTO oOrprokBaHe Ha jena ¢ HI13. Cna3panero Ha
oIpeJiesieHH TPOTOKOJIM NPU OTIJIeXKAaHe Ha Aeuara B J0-
MOBETE 32 PE3UACHTHH TPHKU € MPEIINOCTaBKa 3a M0-HUCKA
4eCcTOTa Ha MAaTOJOTMYHUTE IPOLECH, Kacaelld TBBPIUTE
3b0HM THKAHHM M Morar Ja ObJIaT MpernopbuaHu 3a chosoaa-
BaHe ¥ IIpH Jelara, OTIJIeXK/1aHu B ceMeliHa cpena. He 6uBa
Jla ce HerJIeXKHUPaT JJOPU M MaJIKO Ha OpOil Bb3HUKHAIH KapH-
O3HHM JIE3UH U T€ ClIe/iBa Ja ObJIaT HACOUYEHHU 3a JICUCHHE KbM
JICHTAJICH CIICIMAJIUCT, C LieJI BTOPUYHA MpodUIaKTHKA Ha
MO-TEXKKO MPOTHYAIIHU YCIOKHEHUS (ITyJINUTH, TEPUOAOHTH-
TH), 32 KOMUTO € U3BECTHO, Y€ MOraT Jia HapyuiatT u o0IIoTo
CbhCTOAHUC HA ITALTUCHTUTC.
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NMCUXOJNTOMMYHA NMOMOLL MNMPU
NAUMNEHTWU, CTPAOALLUN OT
OHKOJIOT'M4YHO 3ABOJTABAHE

Haraaus bByuyuncka-CumeoHoBa
YMFEAJI ,,Ces. Hean Purcku”, Cogpus

PE3IOME

Cmamusima pasenexcoa npoyusanus 6 o0iacmma Ha Ncu-
XON02UUHAMA NOMOW, U NCUXOMEPANUMA Cped OHKOOOIHU-
me, MAXHAMA ePeKxMmueHOCm U 6b30ellCmeue 3a YCNeuHomo
npemuHnasane npes oukoiocuuHama ouaznosa. Cucmema-
MUYHOMO U3YUABAHE HA NCUXUYHAMA MPASMA NPU PA3IUY-
HU NAyUeHmu cnomaza 3a no-0vi00Komo 6HUKEAHE 8 NClU-
X0-eMOYUOHAIHOMO CLbCMOSIHUE U NCUXOJIO2UYHUME NPOYeCU
(cmpax, obvpKreane, npedcmasu, CHOMeHU U M.H.) npu 6OIHU
6 eman na xumuomepanus. Tosa e eOun merHCvK U cepuoseH
eman om dxcusoma Ha wosexa. MHousuodyainomo omuoutenue
KbM 6CEKU eOUH NAYUESHM CNOMA2d 3d HAMAIAEAHe HA PAHU-
MOCMMA HA TUYHOCMMA U 30 HAMAIABAHE HA CMPECO2eHHUs
Gaxmop. Knunuunama xapmuna npu no-20jsma 4acm om
nayuenmume 6KJIIOUEA: MPEGONCHOCH, DEe3NOKOUCMEO, UY6-
CMBO 30 HEBBLIMONCHOCI 34 CRPABSIHE CbC CUMYAYUAMA, 3d
naanupane Ha 6voewemo, 3a 6e3U3X00UYya om HaACMbNUIUs
npobaem. bonecmma npeouszsuxea Kpusucmua cumyayus
KAaKmo 3a nayuenma, maxka u 3a ysiomo cemeticmeo. Peax-
Yusma Ha nayuenma u 20MmoGHOCMMa My 3a CHPABSIHE 3A6UCU
Om YMEeHUEemo a0eKk8amuo U Cb3HAMENHO 0d OYEHU MeNCech-
ma Ha 3a60486aHemo U 0Cb3HAMO 0a peazupa Ha CMpecoso-
mo cvoumue. Hail-sasxcnusm eman om ycnexa Ha 1e4eHuemo
e npuemanemo Ha 6oiecmma Kamo cnoCOOHOCM 34 CNPABSIHE
6 MpYyOHa cumyayus, a He Kamo 3anjiaxa 3a Heb3MONCHOCH
da ce npemume u 0a ce npeodoiee Mmosu eman om HCUomda
Ha nayuenma.

KarouoBu AYMHU: TICUXOJIOTUYHA ITOMOIII, TICUXO0TE-
palnus, OHKOJOTNYHHN 3a6OJ'I$IBaHI/I$[, IICUXOCOIHATHH
HWHTCPBCHLWHU, COLIMAJIHA 1 CMOLIMOHAJIHA NOJAKpCIIa,
MCXaHHU3MHU 3a CIIpaBAHE, JTUCTPEC

BbBEAOEHUE

OHKoJIOTMYHATa JUarHo3a npeodpbilia ¥ UMa TpaiiHu HocIIe-
JIMIM BBPXY KUBOTA Ha 3acerHaTHUTE OT Hesl. Ts1 nMa croco0-
HOCTTA Jla TIPOMEHH I[ICHHOCTHATa, MOpAJHATa M COI[HAaIHATA
crcTeMa Ha YOBEKa, IOCTpaaall OT Hes. B Hemanko ciydan
PaKoBO OOJHHTE Pa3/esIT )KUBOTA CH Ha JIBE YACTH — MPEIU
u cien TsaxHata auarsosa. Ciex pa3oupaHeTo Ha AMArHO3a-
Ta, YOBEK BJIM3a B HOBA U HETO3HATA 3a HETO COLMAJIHA CUC-
TeMa, KOSITO 4eCTO OMBa CHIIPOBOJICHA OT M30JIAIUS U CTpEC.
3a OHKOOOJIHUTE MOCTETIEHHOTO WJIM BHE3AITHO OTAPBHIBAHE
Ha OJIM3KHM M IPUSTENN He € HEello3HaT cueHapuil. [Ipunynenn
Jla ce cOBCKAT ChC CBOSITA OE3IMOMOIIHOCT M CTpPax, OOJIeH
W 3/paB B3aMMHO c€ OTApBIBAT. ,,bomecTra cama mo cebde
cH e pa3dmpaeMo cTpecoBa, HOCEIIa 3aruiaxara OT CMBbPTTa,

MENTAL HEALTH

PSYCHOLOGICAL HELP IN
PATIENTS SUFFERING FROM AN
ONCOLOGICAL DISEASE

Natalia Buchinska-Simeonova

University Hospital “St. Ivan Rilski”

ABSTRACT

The article examines studies in the field of psychological
care and psychotherapy among cancer patients, their
effectiveness and impact on the successful transition
through cancer diagnosis. Systematic study of mental
trauma in different patients contributes to a deeper
understanding of the psycho-emotional state and
psychological processes (fear, confusion, ideas,
memories, etc.) in patients undergoing chemotherapy.
This is a difficult and serious stage of human life.
Individual treatment of each patient helps to reduce
the vulnerability of the individual and helps to reduce
the stress factor. The clinical picture in most patients
includes: anxiety, restlessness, a sense of inability to cope
with the situation, to plan for the future, for hopelessness
of the problem. The disease causes a crisis situation both
for the patient and for the whole family. The patient's
reaction and readiness to cope depends on the ability
to adequately and consciously assess the severity of the
disease and consciously respond to the stressful event.
The most important stage in the success of treatment is
the acceptance of the disease as the ability to cope in a
difficult situation, and not as a threat of inability to pass
and overcome this stage of the patient's life.

Keywords: psychological help, psychotherapy,
oncological diseases, psychosocial interventions,
social and emotional support, coping mechanisms,
distress.

INTRODUCTION

Cancer diagnosis 1is reversible and has lasting
consequences on the lives of those affected. It has the
ability to change the value, moral and social system of
the person affected by it. In many cases, cancer patients
divide their lives into two parts - before and after their
diagnosis. After understanding the diagnosis, a person
enters a new and unfamiliar social system, which is often
accompanied by isolation and stress. For cancer patients,
the gradual or sudden withdrawal of relatives and
friends is not an unknown scenario. Forced to face their
helplessness and fear, the sick and the healthy withdraw
from each other. ,,The disease itself is understandably
stressful, carrying the threat of death, the compulsion
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NpUHYyJaTa 3a HEMPUSTHH, MOTCHIIMAIHO 00e300pa3siBaliu
JICUCHUSI U Pa3pUB BBB BCCKUIHCBHHUS JKHUBOT. 3arybara Ha
COIlMAaJIHA MMOJKPEIa B TAKHB MOMEHT, MOXKE J1a MOJCUIIN U3-
TOYHHIIUTE HA CTPEC, OCTABSAUKHU BHE3alHO OOJIHUTE CaMHU
cbe cBouTe mpodiiemu” (1). Criopen Yalom (2), ntekapute uec-
TO MOTar Jia JONPUHECAT 3a Ta3M U30J1alus, 0COOCHO NpH Ia-
LMEHTH, HAMUPAIH Ce B M0-pa3BuTa (ha3a Ha 3a00JIIBAHETO.
Jlanu oT 4yBCTBO 3a IpOBaJl ¥ OE3MOMOIIHOCT, UM NOpaIu
JPYTU NPUYMUHH, JICKaPSAT MOXKE J1a 3aKJII0YH, Ye HsIMa KaKBO
MOBEYe J1a HAllPaBM 3a CBOSI MTAIIUEHT M NOCTEIEHHO J1a Ce OT-
JpbIHE. 3a MalreHTa ToBa MOXE J]a € BPEMETO, KOraTto ToH
HAH-MHOTO J1a Ce HYK/JIa€ OT HErOBOTO IPUCHCTBUE, KOHTAKT
Y BB3MOXKHOCT JIa U3Kaxke cBoute Hyxu. C mo-1006poTo pas-
OupaHe Ha HYXKIUTC HA OHKOOOJHHTE MALUCHTH, TPUKUTE,
noJIaraHu 3a TsX, Tpsi0Ba Jia He ce OrpaHuyaBar 10 CTaHJapT-
HUTE U MPUETH MEIUIIMHCKH TaKHBa, a U Jia BKJIIOYBAT 00J1a-
CTUTE Ha TICUXOCOIMajIHaTa U MCUXuaTpuyHaTa nomoir (3),
KOTaTo TOBA € HYXHO.

[lo ce oTHacst 10 conuaHaTa W30NALMS, TS MOXE Ja UMa
e(eKT He caMO BBPXY IICHXHYECKOTO, HO U BBPXY 3APaBOCIIOB-
HOTO CHCTOSIHHE Ha 4oBeKa. ,,[10 Bpeme Ha JBJITHS NEPHOL,
npe3 KOWTO BOZAEX IPYIH 3a XOpa, CTpajalld OT HalpeaHasa
(opma Ha pak, MHOrOKpaTHO OsIX Opa3siBaH OT pa30HpaHeTo,
4e B JHMLETO HAa CMBPTTA, TOBA KOSTO HU IUIAIIN HE € HECh-
IECTBYBAHETO HH MJIM HHUIIOTO, @ CHIIBTCTBAIIATA 51 U3KJIFO-
guTenHa camoTa” (2). Maunsell et al. (4) mpocnensiBat Bpb3-
KaTa MEX]Y COLHMallHaTa MOJAKpena M IPOABIKHUTEIHOCTTA
Ha JKUBOT Ipe3 IIbPBUTE 7 FOIUHH IPH KEHH, CTPAJAILd OT
pak Ha rpprara. Pesynratute UM 1MokaspaT, 4e MOJy4aBaHETO
Ha COLMAlIHa MOJKpera € aCOLMUPAHO C IO-IBJIra MPOIbI-
JKUTEITHOCT Ha sknBoTa. Cniopen nacnensaneto Ha Chou et al.
(5), OposAT Ha M3TOYHMIUTE Ha TOJKpPENa He € OT 3HAYCHHE.
Te nmpenmnonaraT, 4e colMaNHATA U EMOLMOHAJIHATA MOIKPE-
na clie]] pakoBa JHMarHo3a Morar jaa IoJoOpsT MPOrHo3aTa
Ha MAllMeHTUTE, KaTO YBEINYaT HAYMHUTE UM 32 CIIPaBsSHE U
NPEIOCTABAT BH3MOMKHOCT 3a IOJy4aBaHe Ha JOIbIHUTEIHA
uHdopmManms, cepp3ana ¢ OojecTTa. bpaeiiku yact ot noa-
KpEIsI ce B3aMMHO KPBI' OT X0pa, y MalUeHTUTE ce Ch3Ja-
Ba YYBCTBOTO 32 OOIIHOCT, HY>KHO 32 YCIEIIHOTO CIIpaBsHE
¢ OoyectTa, M BH3MOKHOCT 32 B3aUMONOMOIL. TO3d KpBI' OT
X0pa MOXe J1a Bapupa OT o-(GpopMaIHN TaKUBa, HAIIP. IICHXO0-
TeparneBTHYHH IPYIIH WM IPYIIH 38 B3AHMOIIOMOLI, JI0 110 He-
(hopMaTHU KaTO CEMEHCTBO, MPUATENN, HALUCHTH C MTOTO0HH
3a00JIsIBaHU S, MCIMLIUHCKU CKHUIIL.

Emanu Ha npuemaHe u crnipassiHe ¢
OHKOJ102U4HOMO 3abosisieaHe

Buabt Ha ncuxoconuagHaTa MOMOI, OT KOATO MAllUEHTUTE
UMaT HYXJa, Bapupa mpe3 Ieproa Ha TsxHaTa oojnect. B Ha-
4aJ0TO OHKOOOJHUTE, OCBEH OT MOAKPETIa, Ce HYXAASIT U OT
JIOCTOBEpHA W HaIC)K/THA WH(OpPMAITUS 3a TAXHATA AHATrHO3a
1 HEHHUTE NOCIENACTBH. [ 0JIsIMa 9acT OT MAIlHEHTUTE ThPCAT
BCAKaKBa MH(pOpMAIHS 3a 00JEeCTTa, U3BBH JEKAPCKUS SKUII,
KOHTO ce TpHXH 3a TAX. TO3u Mporiec € HaIlbJIHO pa30oupaeM
npeaABU I (baKTa, Y€ MayECHTHT IoMaja BHEC3AIMTHO B CbBBPIIC-
HO HEMO3HaTa U IUIalena cuTyanus. ToBa HOCH cbe cebe cu
CBOHMTE PUCKOBE, YaCT OT KOUTO Ca ChMHUTEIHA, B TIOBEYE OT
CIyJauTe Hay4YHOHEOOOCHOBaHa WH(OpMAIUs, CBBp3aHa C
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for unpleasant, potentially disfiguring treatments and
a rupture in everyday life. The loss of social support
at such a time can exacerbate sources of stress, leaving
patients suddenly ill and alone with their problems* (1).
According to Yalom (2), physicians can often contribute
to this isolation, especially in patients who are in a more
advanced stage of the disease. Whether out of a sense
of failure and helplessness, or for other reasons, the
doctor may conclude that there is nothing more to do
for his patient and gradually withdraw. For the patient,
this may be the time when he most needs his presence,
contact and opportunity to express his needs. With a
better understanding of the needs of cancer patients, the
care provided to them should not be limited to standard
and accepted medical ones, but should also include
areas of psychosocial and psychiatric care (3) where
necessary.

As for social isolation, it can have an effect not only
on the mentality but also on the health of the person.
,During the long period of leading groups for people
suffering from advanced cancer, I was repeatedly
struck by the realization that in the face of death, what
frightens us is not our non-existence or nothingness, but
the accompanying extreme loneliness.” (2). Maunsell,
Brisson, & Deschenes (4) tracked the relationship
between social support and life expectancy in the first
7 years in women with breast cancer. Their results show
that receiving social support is associated with longer
life expectancy. According to the study by Chou et al.
(5), the number of sources of support is irrelevant. They
suggest that social and emotional support after a cancer
diagnosis can improve patients‘ prognosis by increasing
their coping and providing the opportunity to obtain
additional information related to the disease. Being
part of a mutually supportive circle of people creates
a sense of community needed to successfully deal with
the disease and an opportunity for mutual assistance.
This circle of people can vary from more formal ones,
e.g. psychotherapeutic groups or self-help groups, to
more informal ones such as family, friends, patients
with similar diseases, medical team.

Stages of acceptance and dialing with a
cancer diagnosis

The type of psychosocial care that patients need varies
during the period of their illness. In the beginning,
cancer patients, in addition to support, also need reliable
and reliable information about their diagnosis and its
consequences. Many patients seek any information
about the disease outside the medical team that cares
for them. This process is completely understandable
given the fact that the patient suddenly finds himself
in a completely unfamiliar and frightening situation.
This carries with it its risks, some of which are dubious,
in most cases unsubstantiated information related to
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XPaHUTEIHUS PEKUM Ha MAIMEHTUTE U CKBIIM alTepHATHB-
HU MeTonu Ha JicueHue. [lomoOHa nHpOpManus U NeHCTBHS,
CBBP3aHU CHC CAMOJICUCHUE Ha MAIUCHTa, ¢ JoOpe Aa Obaar
MPEIBAPUTEIHO ChIIIACYBAHU C JICKAPCKO JIUIIEC, 3a J1a ce u30e-
THAT He)KeJlaHU epeKTH B IpoIieca Ha JICUCHHUE.

Bhb3npuemaneTo Ha 60siecTTa M ITbPBOHAYATHOTO OTHOIICHHUE
KbM Hesl MOTaT Jia Ce OKa)KaT PellaBallly 3a KPalHUs M3XOIl.
Pesynratu ot mn3ciensane Ha Fauzy et al. (6) mokasear, ye
MAIlMEHTH C BUCOKH HUBA Ha JIMCTPEC ¥ HUCKW HUBA Ha CIO-
COOHOCT 3a CIIpaBsiHe, UMaT HyKJ1a OT HHTEPBEHIMH, HacoYe-
HU KBM YBEJIMYaBAHETO HA TEXHHUTE PECypCH M MEXaHHU3MH,
CBBP3aHM C T0-€(DEKTUBHO CHpaBsSHE C IOCIEJICTBHATA OT
GonectTa. IlanneHTn ¢ BUCOKM HHMBA Ha JIUCTPEC U CIIOCO0-
HOCT 3a CIpaBsiHE UMAT HY’K/[a OT MHTEPBEHIINH, 3aCHUIIBAIIH
3HAYMMOCTTa OT MoOmunu3anus. OT ApyTa CTpaHa, Te3u, KO-
TO OMaJIOBa)kaBaT 3aIljaxara Ha paka 3a TAXHOTO 3/[paBe, U3-
rIeXaa ca B Hali-ronsMma oracHoCT. IlanueHTr, Ha KOUTO UM
JIUTICBA HY)KHATa MOOMJIM3AIMSl U CTUMYJI, MOTaT Jia Ce OKa-
JKaT HEMOATOTBEHHU, 34 Jia CC CIIPABAT C MHOI'OTO IICUXUYCCKU
1 QU3MYECKH YCIOXKHEHUS, CBbP3aHH C paKoBaTa JUarHo3a u
JICYEHUETO. ABTOPHTE CHBETBAT, Y€ MHTEPBEHIIMHUTE C Ta3u
rpyna ot Xxopa Tps0Ba Ja ObJjaT HACOYCHU K'bM MOAIIOMAraHe
Jla OCh3HAsT U BB3IIPHEMAT PEaHOCTTa HA YCIOKHCHHSTA OT
6omectTa. Criopen U3CiIeBAHETO, ICUXUATPHYHN HHTECPBEH-
LIUH, KOUTO TOJ00psIBAT MEXaHU3MHTE 3a CIIPaBsSHE U HaMa-
nsBaT aeKTUBHUS CTPEC, UMAT OJIaroNpHsITHNA ePEKTH BEPXY
MPOIBJDKUTETHOCTTA HA )KMBOTA HA TTAIUEHTHUTE.

Bb3delicmeue Ha pa3fiudHU UHMepeeHyuu e
cghepama Ha ncuxomepanusima e bpPXy Pakoeo
6os1HUMe

Heka na pasriienaMe Bb3ICHCTBUSATA HA PAa3IMYHU HHTCPBCH-
Uy B chepara HA MICUXOTEPANHUITA BHPXY PAKOBO OOJTHHTE.
TpsiOBa J1a ©MaMe MPEBHJI, Y€ TOBEUSTO OT U3CJICBAHUAITA
B Ta3u 00JaCT ca U3BBPIICHH B PAMKHUTE HA IPyIoBaTa Kpar-
KocpouHa Tepanusi. ToBa orpaHHUYSHHE € CBBP3aHO JI0 rojsimMa
CTeTIeH C IeJ1 YJIECHEHHE Ha OPraHU3aTOPUTE U YUYACTHULIUTE
B M3cie/BanusATa. Beipeku ToBa, Spiegel et al. (7) u3TbkBar,
Y€ TOKATO HAKOU IMPOYYBAHUSA MMOKA3BAT IMOJI3U OT UHAUBUY-
aJiHaTa MICUXOTePaIus Ha OHKOOOJIHU KJIIMEHTH, TO TPyIIoBaTa
Tepanus npeajiara Tpu yHUKaJIHU IPEAUMCTBA:

1. Comuaana nmoJaKpemna — 4ecto oTOeIA3BaHa 110J13a Ha I10-
CCIIAaBaHCTO Ha I'pylu 3a NnoAakpena €, 4€¢ y4aCTHULIHUTC
HMAT Bb3MOKHOCTTA [a €€ CBBP3BAT IO CHCLHUAJICH Ha-
YHH, KOMTO ce MIPpOTUBONOCTABSA Ha COLlMAJIHAaTa U30J1alusl,
KOATO TC YCCTO M3IUTBAT CJIC paKOBa JHUArHO3a. Haun-
CHTHUTC, CTpadalliu OT paK, ThbpCAT KOMYHHUKALUA C APYTr'rU
MalMeHTH, KOUTO Ca MPEOA0JIC/IN CBOATA 0oJIeCT UJIK ca ce
HAY4HJIM KaK Aa JXUBCAT IIbJIHOLCHHO C HES.

2. B3auMHa noaKpena—Bb3MOKHOCTTA YYACTHUIIUTE B TPY-
mara Jia CH moMarar B3auMHO UM ITPUIaBa CaMOYyBCTBHE U
ycemrase 3a cedecToifHOCT. TparequsaTa Ha 60recTTa MOXKe
Jla ce IPEBbPHE B aKTHB, KOMTO Npeapasnoiara eIuH 4o-
BEK J1a MPEA0CTaBH KOHKPETHA TIOMOII Ha APYT.

3. PeHTaOMJIHOCT — rpynoBaTa Tepamus € MO-W3ToJaHa OT
rJIe/iHa TOYKa Ha TOBA, Y€ MPEA0CTaBsl IMMUTHPAHU TIPO-
(ecnoHaNHN pecypcu Ha MHOTO MOBeYe XOpa, BKJIIOUH-
TEJIHO TOMYJIAIMH, KOUTO OOMKHOBEHO HSIMAT BbH3MOXK-
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patients® diets and expensive alternative treatments.
Such information and actions related to self-treatment
of the patient should be agreed in advance with a
physician to avoid side effects during treatment.

Perception of the disease and the initial attitude towards
it can be decisive for the final outcome. Results of
the study by Fauzy et al. (6) show that patients with
high levels of distress and low levels of coping need
interventions aimed at increasing their resources
and mechanisms to deal more effectively with the
consequences of the disease. Patients with high levels
of distress and coping strategy need interventions
that enhance the importance of mobilization. On the
other hand, those who downplay the threat of cancer
to their health seem to be at greatest risk. Patients
who lack the necessary mobilization and stimulus
may find themselves unprepared to cope with many
mental and physical complications associated with
cancer diagnosis and treatment. The authors advise
that interventions with this group of people should
be aimed at helping to realize and perceive the reality
of the complications of the disease. According to the
study, psychiatric interventions that improve coping
mechanisms and reduce affective stress have beneficial
effects on patients® life expectancy.

Impact of various interventions in the field
of psychotherapy on cancer patients

Let us take a look the effects of various interventions in
the field of psychotherapy on cancer patients. It should
be borne in mind that most of the research in this area
has been conducted as part of group short-term therapy.
This limitation is largely related to the convenience of
the organizers and participants in the research. However,
Spiegel et al. (7) point out that while some studies have
shown the benefits of individual psychotherapy for cancer
patients, group therapy offers three unique benefits:

1. Social support — A commonly noted benefit of
attending support groups is that participants have
the opportunity to connect in a special way that
opposes the social isolation they often experience
after being diagnosed with cancer. Cancer patients
seek communication with other patients who have
overcome their disease or learned how to live it
fully.

2. Mutual support — the opportunity for the
participants in the group to help each other gives
them self-confidence and a sense of self-worth.
The tragedy of the disease can become an asset that
predisposes one person to provide specific help to
another.

3. Profitability — group therapy is more advantageous
in that it provides limited occupational resources to
many more people, including populations that do
not usually have the opportunity to benefit from
such services.
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HOCTTa Aa €€ BH3I0JI3BAT OT TaKUBa YCIIYT'H.

Jpyru mexauusmu, kouto Spiegel & Glafkides (8) momuep-
TaBaT OT CBOSl ONHT C TPYIOBH TEpamuH, ca: ceOernoMoll
4Ype3 MOJIETUPAHEeTO Ha ePEKTUBHH CTPATETUH 3a CIIPABSHE,
OTKPHUTH JTUCKYCHHU 32 CMBPTTa, MpepaboTBaHE HA CeMEItHH
npobiemMH, MomOOpsiBAHE Ha KOMYHHUKAIMATA C MEAMIUH-
CKHS1 €KUM U (POKYCUPAHETO BBPXY BOJCHETO HA MBJIHOLCHECH
JKUBOT B JIMIETO Ha 3aIlaXxaTa OT CMBPTTa.

AKTHBHOTO IpepaboTBaHEe M HM3pa3siBaHE Ha €MOLMHU CBIIO
crioMara 3a 3JpaBOCIOBHOTO M TNCHXHYECKOTO CHCTOSHHE
Ha manueHtute (9). ABTOpHUTE Ha MPOYYBAHETO, TIPOBEACHO
C JKCHH, TMArHOCTULMPAHU C PaKk Ha I'bpAaTa, 3aKJII04aBaT,
4e IMaleHTH, KOUTO HU3M0JI3BAaT EMOLIMOHAIHATA SKCIIPECHs
KaTO Ha4Y¥H 3a CIIPaBSHE ca aCOLUMPAHH C TO-HUCKH HUBA Ha
JIUCTpPEC, MO-BUCOKA >KU3HECTIOCOOHOCT, MO-I00BP BBITIIEH
3a 3JIpaBOCJIOBHOTO MM CHCTOSIHHE U IO-HHCBK Opoi Ha Jie-
KapCKH MOCELICHN s, CBbP3aHH ¢ TAXHATa JuarHo3a. Emonmo-
HAJIHOTO Pa3KpHBaHe OT CTPaHa Ha MALIMCHTUTE H OTKPUTOTO
JUCKyTHpaHe Ha 0oliecTTa ca IIOCOYCHU M KaTO ChIICCTBEHH
MPEIUKTOPH 3a MOCTTpaBMaTHdHO M3pactBane (10).

CwrinacHo Yalom (2), GokychT BbpXy CMUCHIIA HA )KUBOTA U
aJTpyu3Ma ca KOMIOHEHTH OT 0COOEHO 3HAa4YeHHE 3a IPYIO-
BUTE TEpaIUU, MPOBEKAAHN C MAIUEHTH C KUBOTO3aCTpa-
masamy Ooonectd. OHKOOOJHM NAalMEHTH, KOUTO HaMHpaT
3HAUEHHE U CMUCHI B TEXHMsSI KUBOT, CE€ YyBCTBAT I0-YIO0-
BJICTBOPEHU U JIEMOHCTpPUpAT MO-100pO Ka4yecTBO Ha KH-
BOT, BBIIPEKH yMopara, OOJKUTE U CTpeca, KOMTO U3MUTBAT
(11,12).

lonsiMa 9acT OT MpoyYBaHUATA B Ta3u cepa ce OMUTBAT JIa
HAMEPAT MOTEHIIHATHATA BPh3Ka MEKTY OKa3BAaHETO Ha IICH-
XOJIOTHYHA IIOMOIII ¥ €BEHTYAIHOTO YABJDKaBAaHE HAa IPOIBII-
JKHTEIHOCTTA Ha KUBOTA, BeleacTBue ot Hes (13, 14, 15, 16).
MeTtaananu3 (17) Ha n3cnenBaHusITa B 00JIACTTa 3aKITIOYABa,
9e 32 MOMEHTa HsIMa JOCTAaThUYHU JaHHU, IOKAa3BaIIH MpsIKa
BpPB3Ka MEXKIY ICUXOJOTHYHUTE WHTCPBCHIIUU U TPOIBI-
JKATETHOCTTA Ha )KMBOTA Ha MarueHTuTe. HanctuHa, Makap
TakaBa IUPEKTHA BPB3Ka JIa € TPYAHO J1a ObIEC OTKPHUTA, TO
HE MOJKEM JIa OTPEYEM IOJI30TBOPHUTE e(DEKTH OT IICUXOCO-
[[MaJTHATa [TOMOIIl, OTUCAHU OTYK.

OT riieiHa TOYKA Ha MAIlMEHTUTE C TEPMHUHAIHU 3a00s1Ba-
Hus (7), HaM-Ba)KHUTE O0ACTH HA JIEKAPCKO BHUMAaHHUE CE
M3pas3sBaT B MOJY4YaBaHETO Ha aJleKBaTHA I'puika 3a OONIKH
M CUMIITOMH, U305irBaHe Ha HEHYKHOTO YAbJKaBaHE Ha HKHU-
BOTa, MMOCTUT'AHETO HA JYXOBEH MHUP, OCBOOOXKIABAHETO OT
cTpec u OpeMe, U 3aCHIIBAHETO Ha BPB3KHUTE C ONM3KUTE H
JTI0OUMH Xopa.

B meraananus, pasriexkaang 33 mpoydBaHHs BBPXY edek-
TUTE OT TICUXOCOIMAIHATA HHTEPBEHIIUS IPU PAKOBO OOJIHU
xopa (18), aBropute 0000IIaBaT, Ye MONOOHN WHTCPBCHIIMH
HUMaT MOJIOKUTETHO Bb3ACHCTBHE BbPXY MPUCITIOCOOSIBAHETO
W aJanTaiusiTa Ha MalueHTUTE KbM OosecTTa. Makap jia He €
OTKpHUTA CliCIM()UIHA HHTEPBEHIIUS, KOSTO J1a € 3HAUUTEITHO
no-e()eKTUBHA CIPSAMO OCTAHAJIKUTE, TO METOMOJOTHSITA HA
pa3IUYHUTE U3CIIEBAHUS Pa3KpHBa MHOrOOPONHU H3Mepe-
HUs Ha MCUXOCOIHUATHATA TIOMOII, KOUTO HE MOrat Ja ObaaT
00XBaHATH OT €IUH €HHCTBEH METO/I.
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Other mechanisms that Spiegel & Glafkides (8)
emphasize from their experience with group therapies
are: self-help by modeling effective coping strategies,
open discussions about death, reworking family
problems, improving communication with the medical
team, and focusing on managing a full life in the face of
the threat of death.

Active processing and expression of emotions also
contributes to the health and mental state of patients (9).
The study, conducted with women diagnosed with breast
cancer, concluded that patients who used emotional
expression as a way to cope were associated with lower
levels of distress, higher vitality, a better outlook on
their health, and lower number of doctor‘s visits related
to their diagnosis. Patient emotional disclosure and
open discussion of the disease have also been identified
as significant predictors of post-traumatic growth (10).

According to Yalom (2), the focus on the meaning of life
and altruism are components of particular importance
for group therapies conducted with patients with life-
threatening diseases. Cancer patients who find meaning
and significance in their lives feel more satisfied and
demonstrate a better quality of life, despite the fatigue,
pain and stress they experience (11,12).

Much of the research in this area is trying to find the
potential link between the provision of psychological
help and the possible prolongation of life expectancy as
aresult (13, 14, 15, 16). A meta-analysis (17) of research
in the field concludes that there are currently insufficient
data showing a direct link between psychological
interventions and patients® life expectancy. Indeed,
although such a direct link is difficult to detect, we
cannot deny the beneficial effects of psychosocial
assistance described so far.

From the perspective of patients with terminal illness
(7), the most important areas of medical attention
are receiving adequate care for pain and symptoms,
avoiding unnecessary prolongation of life, achieving
spiritual peace, relieving stress and burden, and
strengthening ties with loved ones.

In a meta-analysis of 33 studies on the effects of
psychosocial intervention in cancer patients (18),
the authors concluded that such interventions have a
positive effect on patients® adaptation and adaptation
to the disease. Although no specific intervention has
been found that is significantly more effective than the
others, the methodology of the various studies reveals
numerous dimensions of psychosocial assistance that
cannot be covered by a single method.
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3AKINIOYEHUE

Bcuuko, koeto ce ciiyuBa ¢ MalMeHTUTE U TEXHUTE CeMeil-
CTBa MPU OTKPUBAHETO HA OHKOJIOTMYHO 3a00JIsIBaHe, ChOY K-
J1a 3aIMTHUTE MEXaHU3MHU, KOUTO T'M U3BEKIaT U3BBH 30HATA
Ha koH(popT. KoraTo GosnecTTa Bie3e B )KMBOTA Ha YOBEKA,
TOW YECTO KCKa Jla OcTaHe caM ¢ Hes. [IpexuBsBaHeTO Ha HO-
BHHATA 3a 3a00JABAHETO € MPOIeC, KOMUTO ce YABJIKaBa BbB
BpeMeTo. To3u mbT TpsiOBa 1a ObJe U3MHUHAT, 32 J]a HACTHITH
TICIXOJIOTHYECKA a/laliTallis ¥ YOBEK JIa Ce HAy4H J1a )KHIBEE,
1 J1a ce crpaBsi ¢be 3abomsiBaneTo cu. ChIO Taka € BayKHO J1a
ce TIOJIKPEIH KEJIAHUETO Ha MAI[UEHTa 32 CAMOCTOSTEITHOCT
Y HE3aBUCUMOCT, JOPH KOraTo € ci1ad U Bb3MOKHOCTUTE ca
My orpannueHu. YoBemkara Mcuxuka € r'bBKaBa, IMPUCIIOCo-
OuMa 1 JOpH MPU HAK-TPYTHUTE OOCTOSATEIICTBA MOXKE J1a CE
BUJIU CMHCBHJ B CITyYBAIIOTO CE.

KHUTOMNUC / REFERENCES:

1. Spiegel, D., & Classen, C. Group therapy for cancer patients: A
research-based handbook of psychosocial care. Basic Books
(AZ), 2000.

2. Yalom, |. D. The theory and practice of group psychotherapy.
Basic Books (AZ), 1995 .

3. Breitbart, W., Gibson, C., Poppito, S. R., & Berg, A.
Psychotherapeutic interventions at the end of life: a focus on
meaning and spirituality. The Canadian Journal of Psychiatry,
2004, 49(6), 366-372.

4. Maunsell, E., Brisson, J., & Deschénes, L. Social support and
survival among women with breast cancer. Cancer, 1995, 76(4),
631-637.

5. Chou, A. F., Stewart, S. L., Wild, R. C., & Bloom, J. R. Social
support and survival in young women with breast carcinoma.
Psycho-Oncology, 2012, 21(2), 125-133.

6. Fawzy, F. |. et al. Malignant melanoma: effects of an early
structured psychiatric intervention, coping, and affective state
on recurrence and survival 6 years later. Archives of General
Psychiatry, 1993, 50(9), 681-689.

7. Spiegel, D. et al. Group psychotherapy for recently diagnosed
breast cancer patients: a multicenter feasibility study. Psycho-
Oncology, 1999, 8(6), 482-493.

8. Spiegel, D., & Glafkides, M. C. Effects of group confrontation
with death and dying. International Journal of Group
Psychotherapy, 1982, 33(4), 433-447.

9. Stanton, A. L. et al., Emotionally expressive coping predicts
psychological and physical adjustment to breast cancer. Journal
of consulting and clinical psychology, 2000, 68(5), 875.

10. Ramos, C., Leal, I., & Tedeschi, R. G. Protocol for the
psychotherapeutic group intervention for facilitating
posttraumatic growth in nonmetastatic breast cancer patients.
BMC women's health, 2016, 16(1), 22.

Anpec 32 KOpecNOHAeHIHS:
Haranus Byunncka-CumeoHoBa
YMBAIJIL,,Cs. UBan Punicku®, Codus
e-mail: natalia_buchinska@abv.bg

MENTAL HEALTH

CONCLUSION
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place and for a person to learn to live and cope with
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desire for autonomy and independence, even when he
is weak and limited. The human psyche is flexible,
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meaning can be seen in what is happening.

11. Brady, M. J., Peterman, A. H., Fitchett, G., Mo, M., &
Cella, D. A case for including spirituality in quality of life
measurement in oncology. Psycho oncology, 1999, 8(5),
417-428.

12. Breitbart, W. et al. Pilot randomized controlled trial of
individual meaning-centered psychotherapy for patients
with advanced cancer. Journal of Clinical Oncology, 2012,
30(12), 1304-1309.

13. Spiegel, D., Kraemer, H., Bloom, J., & Gottheil, E. Effect
of psychosocial treatment on survival of patients with
metastatic breast cancer. The Lancet, 1989, 334(8668),
888-891.

14. Edelman, S., Lemon, J., Bell, D. R., & Kidman, A. D.
Effects of group CBT on the survival time of patients with
metastatic breast cancer. Psycho-Oncology, 1999, 8(6),
474-481.

15. Fawzy, F. I., & Fawzy, N. W. Malignant melanoma: effects
of a brief, structured psychiatric intervention on survival
and recurrence at 10-year follow-up. Archives of General
Psychiatry, 2003, 60(1), 100-103.

16. Kuchler, T. et al. Impact of psychotherapeutic support for
patients with gastrointestinal cancer undergoing surgery:
10-year survival results of a randomized trial. Journal of
Clinical Oncology, 2007, 25(19), 2702-2708.

17. Edelman, S., Craig, A., & Kidman, A. D. Can psycotherapy
increase the survival time of cancer patients?. Journal of
psychosomatic research, 2000, 49(2), 149-156.

18. lacovino, V., & Reesor, K. Literature on interventions to
address cancer patients‘ psychosocial needs: What does
it tell us?. Journal of Psychosocial Oncology, 1997, 15(2),
47-71.

Address for correspondence:

Natalia Buchinska-Simeonova

University Hospital ,,St. Ivan Rilski ”, Sofia
e-mail: natalia_buchinska@abv.bg

BN W N Tovw13 M MK+ 1M M M BEbJIFAPCKO CMNCAHME 3A OBLIECTBEHO 3IPABE I M I 2021 M M M BULGARIAN JOURNAL OF PUBLIC HEALTH M M M Vol.13 M MINc 1 W W 73



YKA3AHUS KbM ABTOPUTE

BbJITAPCKO CMUCAHUE 3A OBLUECTBEHO 3APABE e mHoro-
nNpoouNHO cnucaHue, KOeTo BK/OYBA nybavKauMu B 06/1acTTa Ha
34paBHaTa NONUTMKA, 34PaBEH MEHUAKMBHT U MKOHOMMKA, enuae-
MWOOIUA Ha HEMHEKLMO3HUTE M 3apa3HNTe 6onecTH, 34paBeTo Ha
HacesieHWeTo /skeHnTe/aeuarta/, N(pPoMoLMa Ha 34paBeTo U Npoduaak-
TUKa Ha 6oNecTuUTe, OKOIHA Cpesa U 34PaBe, XPaHWU U XpaHeHe, TpyAo-
Ba MeAMLUMHA, NCUXUYHO 34paBe, KPU3UCHM CUTYyaL UK 1 obLLecTBEHO
3apaBe. MaTepuanuTte ce otneyaTsaTt Ha 6bArapCKU M aHIUIMCKU €3UK.
B cnucaHmeTo ce nybauKyBar:
- HayyHu ctatum (go 12 ctp.): CtatumTe BKAtOUBAT BbBeneHwue,
Llen, MaTepnan n metoam, Pesyntatn, ObcbkaaHe, 3akaoueHne
v KHuronuc.
- 0630pu (a0 12 ctp.): O630puTe TPAbBa Aa NPEACTABAT 3HAYUMM
Temu B 061acTTa Ha 06LLEeCcTBEHOTO 34paBe.
- [Ouckycusa, nosmumm (8o 6 cTp.) - 3acaraT BcAKa ob6nacT Ha 06-
LLLeCTBEHOTO 34paBe.
- MHeHus, cbbutua (4o 1 cTp.) - NPeACTaBAT aKTyasHW, 3HAYMMU
WUAWN SUCKYCUOHHM NPOBAEMU U BaKHU CbOUTHA.
- MNpepacTaBaHe Ha HOBM KHUTU uan codTyep (go 1 cTp.)
OTroBOpPHOCT Ha aBTopa: Bcuukmn npeactaBeHn 3a nybanKyBaHe ma-
Tepuanu Tpsbsa ga 6baaT opUrMHanHM pa3paboTKK, KOUTO He ca ny6-
JIMKYBAHM 0 TO3M MOMEHT 1 He ca NoAafeHu 3a nybnKyBaHe apyra-
Ae. NMpueTtnTte pbKONMCcK He moraT Aa 6bAaT Ny6/MKYBaHW Cles ToBa B
APYTY U3[,aHUA B CbLUMA BUL, U3LANO UM HA YaCTU U HA KaKbBTO M A4a
610 e3unk, 6e3 cbrnacneTo Ha “Bb/rapcko cnncaHme 3a obLwecTBeHo
3apase”. ABTOpUTe OTrOBapsT 3a BCUYKM YacTW OT MaTepuana cu.
HayuHa eTuka: OTroBOpPHOCT Ha aBTOpUTE € Aa Y40CTOBEPAT, Ye BCA-
KO M3cnefBaHe BbpXy Xopa e 61uno og06peHo OT KOMUCUA NO Mean-
LMHCKa eTuKa.
MopasaHe Ha pbKonucute: MaTepuanuTe Tpabea ga 6baaT Nofasa-
HW B €/1eKTPOHEH BUA (N0 enekTpoHHa nowa uam Ha CD/guckeTa) n
KaTo nevyaTHo Konue (2 konua, dopmat A4). MatepunanuTe oT 6barap-
CKUTe aBTOpY TpAbBa Aa 6bAaT Ha 6bAraPCKM U AHIIUIACKM €3UK, @ Ha
aBTOpMTE OT YyKOMHA Ha aHTINIACKN €3UK.

NOATOTOBKA HA PbKOMUCA

MpuapyKUTENHO NUCMO: PbKONUCHT TpAGBa Aa 6bae NPUAPYHKEH C
NUCMO, YAOCTOBEPABALLO, Y€ MAaTEPUANbT U AaHHUTE UK YacTu OT
TAX He ca buam nybanKyBaHu aocera (OCBEH KaTO pe3toMe), KaKTo 1
Yye MaTepuanbT He e Nog NnevyaT v He e Bb3J/I0XKEH 3a peLieH3npaHe B
Apyro u3gaHue.

3arnaBHa cTpaHuua: Bug Ha pbKkonuca (opurmHanHa ctatmsa, 063op
W ap.); 3arnasue, UMeHa Ha aBTopuTe U mectopaboTa No Bpeme Ha
M3roTBsAHE Ha mMaTepuana; Mme 1 Nb/ieH agpec Ha KopecnoHAupa-
WA aBTop, TenedoH, eNekTpoHHa NoLya; BnarogapHocTu
KBM /1ML,A U KOJIern ¢ MPMHOC 33 U3cieBaHeTo.

YKasaHusa 3a opopmaeHue Ha matepuanute: M3non3BaT ce mepHu
eAMHULM Ha MexayHapoaHaTa cuctema Sl. [1a ce n3bAreaTt akpoHu-
MW, OCBEH aKO He ca obwonpueTn. AKPOHUMUTE U CbKPaALLEHMATA
ce pedvHMpaT Npu NbpBaTa UM ynoTtpeba B TekcTa. GaitnoseTe Ha
pbKonuca ce nogasaT BbB dopmaT Ha Microsoft Word. dopmatsbT
Ha cTpaHuuuMTe Tpsabea ga 6bae A4 ¢ noneta oT 2,5 cm OT BCUYKM
cTpaHu, wpnodTsT 12-point Times New Roman ¢ 1,5 nHtepsan mexay
peposeTe. TeKCTHT ce NogpaBHABA CaMo OT NIABO.

Pestome: 3a Hay4HM CTaTWVM ce NOATFOTBA pe3tome CbC CaeHaTa CTPYK-
Typa v noasarnasusa: O6ocHoBKa, Len, Metoau, Pesyntatu 1 3aknto-
yeHue. Mpu matepranmn 6e3 CTpyKTypa (Hanpumep, METOAONOTMYHMU
maTepuanu) ce [OMNycKaT Pe3tomeTa, HECTPYKTYpPUpPaHU MO FopHUA
HauuH. PestomeTo TpsAbBaA f4a cbabpKa He noBeye oT 250 agymu.
Kntouosu aymu: MNpeactaBaT ce cnes pes3tomeTo.

Tabnuuu: Tabanuute TpabBa Aa MMAT ACHU 3arn1aBua U Npu Heobxo-
AUMOCT 06sicHUTEeNHM Benexkn nog YepTa.

durypu: Besaka durypa ce nogasa Kato OTAeNeH AOKYMeHT/dain.
durypute ce Homepupar Mo pesa Ha LUMTUPAHETO MM B TeKCTa. Bcska
¢durypa Tpabsa ce npuapyxKaBa Cc KpaTKa siereHga Ha oTAesHa CcTpa-
HUUa, KoATo cneaBa KHUronmca v e yacT ot Tekctosua dalin. B marte-
puannTe Ha 6bArapCcKUTE aBTOPM 3ar1aBuATa U TEKCTBT KbM GUrypH-
Te TpsAbBa Aa 6bAAT Ha 6bATAPCKM U AaHTIMINCKU E€3UK.

KHuronuc: LlutnpaHnte M3TOYHULM Ce HOMEePUPAT NO pesa Ha NocoY-
BaHETO MM B TEKCTa U Ce OMMUCBAT HEeNMocpeaCcTBEHO Clej, OCHOBHMA
TEKCT. B TEKCTa HOMEP®bT Ha LUMTUPaHUA U3TOYHUK Ce NOCTaBs B CKOOMU.

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

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

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

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

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