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BbJ/ITAPCKO CNMUCAHUE 3A OBLLEECTBEHO 3/1PABE
OPULUMANTHO U3OAHME HA HALUMOHATHMA LEHTBP MO
OBLLIECTBEHO 3[1PABE N AHAJIN3U

LLE/1 U OBXBAT

“BbArapcko cnvcaHue 3a obuwecTseHo 34pase” € MHOronpoduaHo
CnucaHue, KOeTo BK/YBa NybiMKaumm B obaacTTa Ha 34pasHaTta
NOANTMKA M MPAKTUKA, 34PaBHUA MEHUAKMBHT U MKOHOMMKA,
enuaemMmmonornsa Ha HeuHOEeKLMOo3HUTe W 3apasHuTe 6onecTw,
3/paBe Ha Hace/leHNeTo/KeHnTe/aeuaTta, MPOMOLMA Ha 34PaBETO
M NpodunNakTUKa Ha BonecTnTe, OKOAHa cpeaa U 3apase, TPyAoBa
MeAMUMHA, XPaHU U XpaHeHe, KPU3UCHM CUTyauuu n obLiecTBeHo
34pase, NCMXMYHO 34pase. CnucaHmeTo gasa Gopym 3a AUCKYCUA NO
aKTyanHn npobsemu Ha obLecTBeHOTO 34paBe B bbarapus, EBpona,
CALL, n ap. cTpaHu. B cneumanHu npunoxenus ce ny6auKkysaTt
mMmaTtepuanu, NOCBETEHM Ha aKTyaHU TEMMU, NPOYYBaHUA, pe3tomeTa
M [OKAagM OT MEXAYHAPOAHW W HaUMOHANHW HayydHu dopymu
M Kpbran macu. CnucaHveTo MMa 3a uesn Aa Nonynapusupa u
HacbpyaBsa uscneaBaHua, 4O6PU MPAKTUKK, MOAUTUKK, yNipaBieHne
n obpasoBaHue B o6nacTTa Ha 06LeCcTBeHOTO 34paBe. M3nn3a B 4
KHWKKW TOAMWHO HA B6BATAPCKM W aHIIMIMCKY e3UK, NyBAnKyBaHK
Ha MHTEPHEeT CTpaHMLaTa Ha HauMoHaNHNUA LeHTbP No obLecTeeHo
3apase aHanusm (https://ncpha.government.bg/).

,BbArapcko cnucaHve 3a obuiecTBeHO 34paBe” e BK/AYEHO B
HayyHuTe 6a3u gaHHuU: Web of Science (CABI), EBSCO, IClI World of
Journals.
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3APABHA NKOHOMUKA

BIIMAHUE HA
DAPAGLIFLOZIN BbPXY
YECTOTATA HA BbBPEYHU U
CbPAEYHOCHAOOBU CbBUTUA
NP NAUMEHTU C XPOHUYHO
BbBPEYHO 3ABOJNIABAHE:
AHAINMN3 HA BIOOAXETHOTO
Bb3OEUCTBUE

Xpucruna Jle6anoal, Anesust HukosoaZ,
Cserocaas Croes!

Y @axynmem ,,@apmayus”, Meduyuncku ynusepcumem —
1Inegen
2 Hayuonaien yenmsp no 00ujecmeeno 30pase u anaiusu

PE3IOME

Bwveeoenue: Xponuunomo 6vbpeyno 3abonasane e npoepe-
cupawo Hapyuerue, XapaKxmepusupawo ce CbC 3HayumeneH
MOpOUOUmem u CMbPMHOCT, He2AMUBHO 6IUAHUE 8bPXY Ka-
YeCmeomo Ha HCUBOM, CELP3AHO CbC 30PABEMmo U 3HAYUMA
UKOHOMUYECKA Medcec 3d cucmemume Ha 30paeeondssame.

Len: llenma na npoyusanemo e 0a oyexu 30pasHume noJ-
3U U 0I0XHCEMHOMO 6b30elicmsue On NPULONCEHUENO HA
dapagliflozin npu nayuenmu ¢ Xxponuuro 6vOpeuno 3a60136aHe
8 YCIOGUSIMA HA OBII2APCKAMA CUCTEMA HA 30Pa8eond3eaHe.

Mamepuan u memoou: Ilposeden e ananus Ha 6100HceMHO-
mo 6wv30elicmeue, OCHOBAH HA enuoeMuUoIoUYHU OAHHU 3d
pasnpocmpanernuemo na Xb3 cpeo dvacapckama nonynayus.
Moodenvm e uzcomeen om 2redHama Mmoykd Ha niameya C
epemesu XOpU30Hm om 5 200UHU U 6KIIIOU6A OUPEKMHU Pa3-
x00u 3a nevenue Ha XB3. Hzmounux na oannu 3a yecmomama
HA KIUHUYHUME CbOUmuUs ca pe3yimamume om NposedeHu
KJAUHUYHU RPOYYEAHUSL

Pesynmamu: Ynompebama na dapaglifiozin e pasenexcoa-
Hama nonynayus uje 008ede HAMAIABAUO OIOOHCEMHO 8b3-
Oeticmeue 3a epemesusi Xopus3onm Ha ananusa. Ilo-eucoxume
Pa3xo0u 3a 1eKapCmeeHa mepanuis Hacmuino ce KOMIEeHCUpam
Om Hamanenume pasxoou 3d jeueHue Ha OvbOpeyHu u copoed-
Hocvoosu cvoumus. Kymynamusno, dapaglifiozin we dosede
00 2774 nayuenmu no-mauko ¢ > 40% npoovadcumener cnao
na eGFR u 980 nayuenmu no-manko, Koumo we npozpecupam
KbM mepMuHaien cmaouti Ha Ovopeuna 6onecm, GKII0YUMETHO
605 nayuenmu no-maixo, Koumo oa sanounam ouanusa. Jlooa-
ssanemo Ha dapagliflozin kem cmanoapmua mepanus uje 0o-
sede u 00 1236 cnyuas no-maiko Ha XOCHUMAIU3ayuU nopaou
cvpoeuna HeoocmamvyHocm, 355 cryyuas no-maiko Ha cCMbpm
nopaou cvpoeuHocvoosu npudunu u 1220 cayuas no-maiko Ha
cMBpm nopaou 6vopeynu npuduHy. JJonvinumennume pasxo-
Oou na niameya Ha mecey 3a 1 1eKysan nayueHm KoM nemama
200uHa na ananuza oocmueam oo 0,01 zs.

3axnwuenue: Jleuenuemo c dapagliflozin e cevpsano c 3na-
YUMeNHU KIUHUYHU U UKOHOMUYECKU noasu. Pazxooume na
niameya, cévpsanu ¢ npoepecusma na Xb3, we namaneam
CHUWYECMBEHO NPU MUHUMATHO DI00XHCEMHO 8b30elicmsue om
0,09 n6. Ha 1ekysan nayueHm 3a 200UHd.

HEALTH ECONOMY

EFFECT OF
DAPAGLIFLOZIN
ON THE RATE OF RENAL AND
CARDIOVASCULAR EVENTS
IN PATIENTS WITH
CHRONIC KIDNEY DISEASE:
A BUDGET IMPACT
ANALYSIS

Hristina Lebanova’, Anelia Nikolova?,
Svetoslav Stoev*
Y Faculty of Pharmacy, Medical University —

Pleven
2 National Center of Public Health and Analyses

ABSTRACT

Introduction: Chronic kidney disease (CKD) is a
progressive disorder characterized by significant
morbidity and mortality, negative impact on health-
related quality of life, and significant economic burden
on health care systems.

Aim: The aim of this study was to evaluate the health
benefits and budget impact of dapagliflozin in chronic
kidney disease patients in the Bulgarian healthcare
system.

Material and methods: A budget impact analysis
was conducted based on epidemiological data on the
prevalence of CKD in the Bulgarian population. The
model was developed from the payer's perspective with
a 5-year time horizon and included direct costs of CKD
treatment. The incidence of clinical events is based on
the results of clinical trials.

Results: The use of dapagliflozin in the study population
will result in a decreasing budget impact over the time
horizon of the analysis. Higher drug therapy costs are
partially offset by reduced costs of treating renal and
cardiovascular events. Cumulatively, dapagliflozin
will result in 2774 fewer patients with >40% sustained
eGFR decline and 980 fewer patients progressing to
end stage renal disease, including 605 fewer patients
to initiate dialysis. The addition of dapagliflozin to
standard therapy will also result in 1236 fewer cases
of hospitalization for heart failure, 355 fewer cases of
death due to cardiovascular causes, and 1220 fewer
cases of death due to renal causes. The incremental
cost to payers per month per patient treated by the fifth
year of the analysis comes to 0.01 BGN.

Conclusion: Treatment with dapagliflozin is associated
with significant clinical and economic benefits. Payer
costs associated with CKD progression will decrease
substantially with a minimal budgetary impact of 0.09
BGN per treated patient per year.
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30PABHA MKOHOMWKA

Kuarouosu xymm: dapagliflozin, ananus Ha
OIO/)KETHO BB3/ICHCTBHE, XPOHUYHO OBOPEUHO
3a00i151BaHe

BbBEOEHUE

XpouuyHoTo 060peuno 3adosBane (Xb3) e nmporpecupaiio
HapyllIeHHue, XapaKTepU3npallo ce ¢ HaMajsiBaHe Ha ObOped-
Hara QyHKIUS u/min OBOPEYHO YBpEXkKAaHe, KOeTO MOXKE Ja
ce MPUYMHHM OT peuiia NoJIekKaly 3a00IsIBAHNS KaTO HaIp.
nuabeT, XunepTonns uiau romepynonedpur (1,2). Texecr-
Ta Ha XbB3 Bapupa u Moxe Ja ce KIacupHIMpa HA CTaIHH
Bb3 OCHOBAa Ha M3YMCIICHATa CKOPOCT Ha TJIOMepyiHa (uI-
tpamus (€GFR) u HuBoTO Ha anbymunypus (3). Hammaunero
Ha aHOpMajiHa anOyMuHypHs U HamansBaneto Ha eGFR ca
HE3aBHCHUMO CBBP3aHH C MOBUIIEH PUCK OT HEKEJIaHW ChOU-
THsI, BKJIIOUYHTENHO TPOTpEecHsl 10 TepMHUHAIHAa OBOpedHa
nenoctatpuHoCT (TBH), chpaeunocbaoBo 3abomnssane (CC3)
U MPEeKIACBPEMEHHA CMBPT KaKTO MOPaIyl ChPACYHOCHIOBH
(CC), Taka u nopaau NIpUYUHU, KOUTO HE Ca CHPACUYHOCHIOBU
(4-6). 3aboneBaemoctTa B cBeToBeH Mamad ot Xb3 ce us-
4HCcIsABa Ha noBeue oT 21 Munuona aymu npes 2016 r., kato
ce cpoO1aBa, ye riodanara 6omectaoct e 9.1-13.4% (1-3) .
Jlo 85% ot manumentute ¢ Xb3 B cTaauii 3 obade Moxke 1a He
ca JIMarHOCTHUIMPAHH, KOETO 03HAa4YaBa, 4e ACHCTBUTEIHOTO
Oopeme Ha Xb3 Moxke nma OBbIe TMO-TONSIMO OT CHOOITABAHOTO
(7). UxonoMuyeckarta TexecT, CBbp3aHa ¢ Xb3, € 3HaunTeNHa
U pa3XxoJHTE 3a 3/paBeOla3BaHEe CE yBeIMuaBaT Obp30 cien
kato Xb3 mporpecupa cien ctaauii 3, kato ce choOIIaBa, ye
pa3xoauTte, cebp3anu ¢ ThH, ca yeTnpu nbTH NMO-BUCOKU OT-
koskoto ipu Xb3 B ctaauii 3 (8).

XB3 e cBBp3aHO ChC 3HAYUTENCH MOPOUIUTET U CMBPTHOCT
JIOPHM B PAaHHUTE CTAJUH Ha 3a00JISIBAHETO, KaTO TO3H PUCK
HapacTBa ¢ mporpecupanero Ha Xb3. [locnegBamoTo ¢usu-
YECKO M ICHXOJIOTHYECKO Bb3/ICHCTBHE HA CHMITOMUTE U yC-
noxHenusta Ha Xb3 Boau g0 momo HRQoL (health-related
quality of life/kayecTBo Ha XUBOT, CBBP3aHO ChC 37paBe-
TO), KOETO CE€ BJIOIIABA JIOMBJIHUTEIHO MPU HaMaJSIBAHETO
Ha ObOpeyHaTa (YHKIMS U OCOOCHO MPU HEOOXOIUMOCT
oT O0BOpeuna 3amecturenna Tepamnus (b3T) (9,10). Jlunara,
oOrpmwkBamu manueHTuTe ¢ Xb3, ChOI0O MMAT HamayeHO
HRQoL B cpaBHeHue ¢ oOmiara HomyJanus, 0COOCHO INpH
nporpecupane Ha 3aboisBaneto (11,12).

OcBen ToBa, Xb3 € cBBp3aHO ChC 3HAUMMA MKOHOMHUYECKA
TEXKECT, BKJIIOUMTEIHO 3HauuMo mnoBuinaBane Ha HCRU
(Healthcare Resource Utilization/M3non3Bane Ha 31paBHHU-
T€ pecypcH) B cpaBHEHHE ¢ obmiara romynanus. Pazxonure
3a 3/[paBeola3BaHe Ha MaIMeHT ChII0 HapacTBaT ObP30 cien
nporpecupane Ha Xb3 o ctaguii 4. [Ipu ToBa XpOHUYHO 3a-
OosiBaHE ca YCTAHOBEHHM CBINO M 3HAYUTEIHH MHINPEKTHH
pa3xoau, Mopajau HaMajeHaTa IMPOM3BOAMTEIHOCT U HEO0O-
XOIMMOCTTA OT JONBJIHUTEIHN TPYKH - BUAUMH (KOUTO CE
MOKPHUBAT OT 3/[paBHATA M COI[HAIHATA CUCTEMA) M HEBUIMMHU
(kouTO Ce ocurypsBar oT 6mu3kuTe Ha 6omHM) (13).

Pasnpoctpanenuero Ha Xb3 ce yBeau4u npe3 MocieIHUTE
30 ronMHM ¥ ce OYaKBa J1a MPOABIDKU J1a e YBEIUYaBa, KOeTo
BOJIM IO TTOBUIIICHA O0Ia KIMHUYHA, XyMAaHUCTUYHA M HKO-
HOMUYECKA TEKECT.

HEALTH ECONOMY

Keywords: dapagliflozin, budget impact
analysis, chronic kidney disease

INTRODUCTION

Chronic kidney disease (CKD) is a progressive disorder
characterized by a decrease in kidney function and/or
kidney damage, which can be caused by a number of
underlying diseases such as diabetes, hypertension, or
glomerulonephritis (1,2). The severity of CKD varies
and can be classified into stages based on the estimated
glomerular filtration rate (eGFR) and the level of
albuminuria (3). Increasing albuminuria and decreasing
eGFR are independently associated with an increased
risk of adverse events, including progression to end-
stage renal disease (ESRD), cardiovascular disease
(CVD), and premature death from both cardiovascular
(CVD) and non-cardiovascular (CVD) causes (4—06).
The global incidence of CKD was estimated to be more
than 21 million cases in 2016, with a reported global
prevalence of 9.1-13.4% (1-3). However, up to 85%
of patients with stage 3 CKD may be undiagnosed,
meaning that the true burden of CKD may be greater
than reported (7). The economic burden associated
with CKD is substantial and healthcare costs increase
rapidly after CKD progresses beyond stage 3, with
costs associated with end-stage CKD reported to be
four times higher than in CKD stage 3 (8).

CKD is associated with significant morbidity and
mortality even in the early stages of the disease, with
this risk increasing as CKD progresses. The subsequent
physical and psychological impact of the symptoms and
complications of CKD leads to poor HRQoL (health-
related quality of life), which worsens further with the
decline of renal function and especially with the need
for renal replacement therapy (RRT) (9,10) Caregivers
of CKD patients also have reduced HRQoL compared
to the general population, particularly with disease
progression (11,12).

Furthermore, CKD is associated with a significant
economic burden, including a significant increase in
HCRU (Healthcare Resource Utilization) compared
to the general population. Healthcare costs per patient
also increase rapidly after the progression of CKD to
stage 4. This chronic disease is also associated with
significant indirect costs, due to reduced productivity
and the need for additional care - visible (which is
covered by the health and social system) and invisible
(which is provided by the patient‘s relatives) (13).

The prevalence of CKD has increased over the past 30
years and is expected to continue to increase, resulting
in an increased overall clinical, human and economic
burden.

Until recently, treatment approaches have focused on
controlling risk factors and slowing the progression
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JIocKOpO MOAXOJUTE 3a JIeYeHUE aKIEHTUpaxa BbpXYy OBJIa-
JIIBaHEe Ha PUCKOBUTE (AaKTOPH U 3a0aBsTHETO HAa MPOTpecH-
aTa Ha 0bOpeyHoTO 3abossiBaHe upe3 nHxnOupane Ha PAAC
(peHnH-aHTMOTEH3UH-AJIIOCTEPOHOBATa CHCTEMa). 3HauH-
TEJIHUAT PUCK OT IpOrpecus a0 ObOpedHa HEeNOCTATHUYHOCT
obaye ocTaBa M JlO0Kas3aTelicTBaTa 3a e(EKTHBHOCTTa Ha
PAAC unxuburopure npu nanuerTtn ¢ Xb3 6e3 nuadet ca
ockbpaHU (14-23).

KnmHn4HM npoyyYBaHus, NPOBEICHH C MHXUOUTOPHU Ha HATPH-
€BO-TJII0KO3HUS KoTpaHcnoptep 2 (SGLT2i) npu nanueHTy ¢
XB3, moka3BaT TEXHUTE 3HAYMMHU TOJI3H IIPH IPEA0TBpATsIBa-
HETO Ha CHPJCYHOCHOBH CHOUTHS M ITPOTPECHs KbM TEPMH-
HajHa OBOpedHa HemocTaThIHOCT (23—27). braronpusTHOTO
CHOTHOILICHNE MOJI3a-PUCK TPU TE3H MPOAYKTH ONPEAENIs U
npernoprkata Ha KDIGO (Kidney Disease Improving Global
Outcomes) 3a npunoxenne Ha SGLT2i npu manuenTn ¢ Xb3
JIO 3aT0YBaHe HA XeMOIHAJIN3a WIIH TpaHCTuTaHTamus (3).

Dapagliflozin e mepusit SGLT2i, koiiTo € pa3penieH 3a yno-
Tpeda c MHANKALNS ITPH MMAUeHTH ¢ XPOHUYHO OBOpeyHO 3a-
6omsiBane (Purypa 1). OCHOBHOTO NMpOyUYBaHE 32 XPOHUYHO
0B0peuno 3abomsiBane DAPA-CKD e 3amogHaTo BB3 OCHOBa
Ha HAaTPYTIBAHETO HA BCE MOBEYE JAHHMU 32 HEPPOIIPOTEKTUB-
Husg edekt nmpu maxuOupane Ha SGLT2 mpm manueHTH ChC
3/1T2, xkaTo HAIWYHUTE JaHHU MOKa3BaT, Y MAIlUCHTH 0e3
3/IT2 cpmo Ouxa uMaiau moia3a oT mHXxuoupane Ha SGLT2.
DAPA-CKD e mppBOTO KIMHUYHO M3NUTBAaHE ¢ OBOpeUHH
KpallHHU TOYKH, KOETO H3ciensa aodassHeTo Ha SGLT2 un-
XUOUTOP KBbM CTaHAApTHATA Tepanus npu nauueHTn ¢ Xb3,
He3aBucuMO oT Hamumuuero Ha 3/AT2 (25). Knuauunoro us-
MUTBAaHE € CIPsSHO paHo mpe3 M. MapT 2020 r. Bb3 OCHOBa
Ha Oe3npereeHTHa e(UKACHOCT, YCTAaHOBEHA IPH PYTHHHA
OLICHKA Ha IAHHUTE OT KIIMHUYHOTO U3ITUTBAHE OT HE3aBUCH-
MaTa Kommcus 3a mpocienssane Ha manHuTE (26)./Iokazano
e, ge dapagliflozin 3HaunMO HamMaJsABa PUCKa OT ITBPBUYHATA
ChCTaBHA KpaifHa TOo4YKa OT TpaitHo HamajieHune Ha eGFR ¢
>50%, ESKD nnu cmbpT nopaan 666peunu uiau CC npuyn-
HHU, KOATO HacThIBa npu 197 yuactaunum (9.2%) B rpymnara
¢ dapagliflozin u 312 yuactauuu (14.5%) B rpynara ¢ mua-
e6o (HR 0.61; 95% CI: 0.51, 0.72; p<0.001). YectoraTa Ha
CHOUTHSITA 32 BCEKM KOMIIOHEHT Ha ChCTaBHATa IbpPBHYHA
KpaiiHa Touka e B non3a Ha dapagliflozin kaTo Bcuukn KoM-
TIOHEHTH JONPUHACST 3a HaOmronaBaHoTo 39% HaMajeHne Ha
OTHOCHTEJIHHSI PHCK 32 ChbCTaBHATA II'bPBUYHA KpaiHa TOUKa

B DAPA-CKD. OH
HO 0
Qduaypa 1. Cmpykmypa Ha HO
dapagliflozin OH

Bbrpekn dye Oe3omacHOCTTa M KIMHHYHATa €(QUKACHOCT
Ha dapaglifozin ca noOpe ommcaHW, HKOHOMHYECKOTO Bb3-
JeHCTBUE Ha Ta3 TepaIus B HAKOU CTpaHu (Hanp. beirapus)
e cnabo npoydeHo. JlaHHHUTe 3a OFOIKETHOTO ¥ BB3JCHCTBHE
BBPXY CHCTeMaTa Ha 3JpaBeolla3BaHe BCE OIIE Ca OCKbB[-
Hu. B bearapms nexapctBeHusAT mpomykT Forxiga (INN:
dapagliflozin) ce 3ammamia ot HamronannaTta 3apaBHOOCHTY-
puTeTHA Kaca ¢ HUBO Ha penMOypcanus oT 75% 3a iedeHue Ha
BB3PACTHH NALUEHTH C XPOHUYHO OBOpEUHO 3a00JIs1BaHe, aKO
€ Mpenucad otT HedpoJior.
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of kidney disease by inhibiting the RAAS (renin-
angiotensin-aldosterone  system). However, the
significant risk of progression to renal failure remains
and evidence for the effectiveness of RAAS inhibitors
in CKD patients without diabetes is scarce (14—23).

Clinical trials conducted with sodium-glucose
cotransporter 2 (SGLT2i) inhibitors in patients with
CKD have demonstrated their significant benefits in
preventing cardiovascular events and progression to
end-stage renal disease. (23-27). The favorable benefit-
risk ratio of these products determines the KDIGO
recommendation for the use of SGLT2i in patients with
CKD until starting hemodialysis or transplantation (3).

Dapagliflozin is the first SGLT2i to be approved for use
in patients with chronic kidney disease (Figure 1). The
DAPA-CKD (Dapagliflozin and Prevention of Adverse
outcomes in Chronic Kidney Disease) pivotal CKD trial
was initiated based on accumulating evidence of the
nephroprotective effect of SGLT2 inhibition in patients
with type 2 diabetes mellitus (T2DM), with available
data suggesting that patients without T2DM would also
benefit from SGLT?2 inhibition. DAPA-CKD is the first
clinical trial with renal endpoints to investigate the
addition of an SGLT2 inhibitor to standard therapy in
patients with CKD regardless of the presence of T2DM
(25) The clinical trial was stopped earlier in March 2020
based on unprecedented efficacy found in the routine
evaluation of clinical trial data by the independent Data
Monitoring Committee (26). Dapagliflozin was shown
to significantly reduce the risk of the primary composite
end point of sustained decline in eGFR >50%, ESKD,
or death from renal or CV causes, which occurred in
197 participants (9.2%) in the dapagliflozin group and
312 participants (14.5%) in the placebo group (HR 0.61;
95% CI: 0.51, 0.72; p<0.001). The event rates for each
component of the composite primary endpoint favored
dapagliflozin, with all components contributing to the
observed 39% relative risk reduction for the composite
primary endpoint in DAPA-CKD.

Cl O\/

Figure 1. Structure of
dapagliflozin

Although the safety and clinical efficacy of dapagliflozin
are well described, the economic impact of this therapy
in some countries (e.g. Bulgaria) is poorly studied. Data
on its budget impact on the health care system are still
scarce. In Bulgaria, Forxiga® (dapagliflozin) is 75%
reimbursed by the National Health Insurance Fund
for the treatment of adult patients with chronic kidney
disease, if prescribed by a nephrologist.
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LUEN

LlenTa Ha TPOYYBAHETO € [1a CE OLICHSIT 3APABHUTE ITOI3H U O10-
JUKETHOTO BB3JIeHCTBHE OT npuiokenuneTo Ha dapagliflozin
IIPY MAIMEHTH C XPOHUYHO ObOpeuHO 3a00J1sIBaHEe B YCIIOBUSI-
Ta Ha OBJITapcKaTa CUCTEMa Ha 3/paBeonasBaHe.

MATEPWAIN W METOOU

lpeaned Ha modena

B®3 ocHoBa Ha mpemopbekuTe Ha International Society for
Pharmacoeconomics and Outcomes Research (ISPOR) e
pa3paboTeH MOJEI 3a OIICHKA Ha OFOKCTHOTO BBH3ICHCTBHE
B Microsoft Excel (28). Llenta Ha Mojenia € 1a OLCHH BIIHS-
HUETO BBbpXYy HaBinu3aHeTo Ha dapagliflozin B kiuHMuYHaTa
MpaKTHKa 32 JICYEHUE Ha MAlMEHTH C XPOHUYHO OBOpEdHO
3a0oisiBaHe. MOJETBT € OCHOBAaH Ha ENMHJIEeMHOJOTHYHU H
CTaTHCTUYECKH JITaHHHM 3a pasnpocTpaHeHuneTo Ha Xb3 cpen
Obarapckara monyianus (29). koHoMHYeCKHTe AaHHU B
Mojielia BKITIOUBAT Pa3XOAHTE 3a TEPAIus U Pa3XonuTe 3a Je-
YeHHEe Ha YCIOKHEHUATA (CHPICYHOCHIOBH U OBOpeunm). B
Mojiella ce OLCHSBAT JUPEKTHHUTE Pa3XoaM (3a JeKapCTBeHA
Tepanus, ObOPEYHN U CHPACTHOCHAOBH CHOUTHS) 3a | maru-
eHT 3a Besika antepHaruBa (dapagliflozin u crangaptHa Te-
panus). ObuuTe pa3xoau ca MOJTYyYeHH KaTo PasXxoJuTe 3a
€IMH MAIMEeHT Ca YMHOXXEHHU MO OOIIUs OpOoil ManueHTH 3a
BCSIKA OT aJITePHATUBUTE. BIOJKETHOTO BB3JIeiicTBUE € Ole-
HEHO C MOJIeJI, KOWTO OLIEHSIBA YeCcTOTaTa Ha MosiBa Ha KJIHU-
HUYHUTE CHOUTHS U CBBP3aHUTE C TAX Pa3XoAd B JBara aj-
TEepHATUBHU cueHapus - ,,CsaT ¢ dapagliflozin™u ,,Cest 6e3
dapagliflozin”. AHaIU3BT € MPOBEEH OT IJIeJHATa TOUYKA Ha
tatena (HaunoHaitHa 31paBHOOCUTY pUTEITHA Kaca) ¢ IeTTro-
JUILIECH BPEMEBH XOPH30HT. PasxonuTe u pe3yiraTure He ca
nuckoHTHpand. CTPyKTypaTa Ha MoOJeja € IpeiCTaBeHa Ha
Durypa 2.

HEALTH ECONOMY

AIM

The aim of the study is to evaluate the health benefits
and the budgetary impact of dapagliflozin treatment of
patients with chronic kidney disease in the Bulgarian
healthcare environment.

MATERIAL AND METHODS
Model overview

Based on the recommendations of the International Soci-
ety for Pharmacoeconomics and Outcomes Research (IS-
POR), a budget impact assessment model was developed
in Microsoft Excel (28). The purpose of the model is to
assess the impact of the introduction of dapagliflozin into
clinical practice for the treatment of patients with chronic
kidney disease. The model is based on epidemiological
and statistical data of the CKD prevalence among the
Bulgarian population (29). Economic data in the model
include the cost of therapy and the cost of treating compli-
cations (cardiovascular and renal). The model estimated
direct costs (for drug therapy, renal and cardiovascular
events) per | patient for each alternative (dapagliflozin
and standard therapy). The total costs were obtained as
the costs per patient multiplied by the total number of pa-
tients for each of the alternatives. The budgetary impact
was estimated with a model that estimated the frequency
of occurrence of clinical events and the associated costs
in the two alternative scenarios - “A world with dapagli-
flozin” and “A world without dapagliflozin”. The anal-
ysis was conducted from the point of view of the payer
(National Health Insurance Fund) with a five-year time
horizon. Costs and outcomes are not discounted. The
structure of the model is presented in Figure 2.
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Total population
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Patients on treatment
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CKD incidence
Entrance criteria

World World
without Dapagliflozin with Dapaglifiozin
L
ACEi, ARB
ACEi, ARB *
Macket mix dapaglifiozin
| E
Treatment expenses [ Drug treatment expenses i Drug treatment expenses
! \ I '
( Renal events, Renal events,
Other expenses CV events, CV events,
death death
I ] Figure 2. Schematic representation of
M the analytical framework of
Budget impact { Budget impact of dapaglifiozin ‘ the bUdget ImpaCt model.
lMonynauyus Population

Pa3mepsT Ha IIenIeBaTa MOMyJalys € olpezieieH Bb3 OCHOBA Ha
JTAaHHU 3a pasnpocTpaHeHneTo Ha Xb3 B bearapus u nema Ha
naruerTute (29). Kpurepuute 3a BKIIIOYBAaHE W H3KITIOYBAHE
Ha MAIEHTUTE C€ OCHOBABAT HA MAIIMEHTCKUTE XapaKTepHC-
TukH B poyuBanusaTa DAPA-CKD (c u3kitodeHne Ha CTOH-
Hoctute Ha eGFR n UACR) n DECLARE TIMI 58 (30,31).
W3kimouBanyTe KpUTEPUH ca HATMYKUE Ha aBTO30MHO JIOMU-
HaHTHA O0BOpeuyna nonukucroza (ADPKD) npu 0,23% ot no-
mynamnusra (32), 3axaper auadet tun 1 (10%)(30) u cppreuna
HenoctaThuHOCT Kitac IV mo NYHA (0,04%) (33). B ananu3za
ca M3KJIIOYEHH U MAIlMEHTHUTE ChC ChPJEYHA HEJOCTATBUHOCT
U 3aXapeH AuabeT THII 2, 3a Ja Ce IPe0TBPaTH HAJIICHIBAaHE
Ha Oro/pkeTHOTO Bh3jeicTBHe (Tabmmma 1).

Ta6nuya 1. lNonynayuoHeH moden

The size of the target population was determined based
on data on the prevalence of CKD in Bulgaria and
the proportion of patients (29). Patient inclusion and
exclusion criteria were based on patient characteristics
in the DAPA-CKD (excluding eGFR and UACR values)
and DECLARE TIMI 58 studies (30,31) Exclusion
criteria were the presence of autosomal dominant
polycystic kidney disease (ADPKD) in 0.23% of the
population (32), type 1 diabetes mellitus (10%)(30) and
NYHA class IV chronic failure (0.04%)(33). Patients
with heart failure and type 2 diabetes mellitus were also
excluded from the analysis to prevent overestimation of
the budgetary impact (Table 1).

Table 1. Population model

2025 2026 2027 2028 2029 Source
Monynauua Population 6450 000 | 6400000 | 6350000 | 6300000 | 6250000 | Admission
PasnpocTtpaHeHue Ha XB3 | Prevalence of CKD 15,00% 15,00% 15,00% 15,00% 1,00% (29)
ADPKD, % ADPKD, % 0,23 % 0,23% 0,23% 0,23% 0,23% (32)
3axapeH guabet Tun 1, Diabetes mellitus type 1, | 7,46 % 7,46% 7,46% 7,46% 7,46% (30)
% %
CHH®U, NYHA IV, % HFrEF, NYHA IV, % 0,04% 0,04% 0,04% 0,04% 0,04% (33)
Bpoit nauneHTn Number of patients
BxoaAwm kputepum Inclusion criteria 967500 | 960000 952 500 945 000 937 500
M3KkntouBalm Kputepum Exclusion criteria 261 869 259 839 257 809 255779 253749
JleKyBaHM naumeHTn Treated patients 261 869 259 839 257 809 255779 253 749
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AnmepHamueu

B 6aszoBus cuenapwuii ,,CBsat 0e3 dapagliflozin” cranmapt-
HaTa Tepamnus BKJIIYBA HHXUOUTOPHU HA aHI'MOTEH3HH-KOH-
Beprupamus ensuM (ACE nuxubOurtopu) n OGiiokepu Ha aH-
ruoteH3nHoBUs perientop (AT 61okepn). [Tannentute morar
Jla mpueMar eMH WM HSIKOJKO MPeICTaBUTeNs OT rpynara
Ha CTaHJapTHaA Tepanud. JIenbT Ha NalUEHTHUTE, IpUeMaln
HMHJUBUIyaTHUTE KOMIIOHEHTH Ha CTaHJapTHATa Tepamusl, €
kakTo crenBa — 31,5% 3a ACE uaxubutopu u 66,7 % 3a AT
6mokepu (30).

B anrepnaruBHust cuenapuii ,,CBit ¢ dapagliflozin”
dapagliflozin ce mpuiiara B IOMbJIHEHUE KbM CTaHIApPTHATA
Tepanusi.

[TazapHuTe A5UT0BE B IBaTa CLICHAPHUS ca OIpe/eNieHn Ha Oa3a
nmorryckaHeTo, 4e ¢ dapagliflozin me 6b1e JexyBaHa MEXIY
5% u 7% ot ueneBata nomymnanus (Tabnumna 2).

Tabnuuya 2. CueHapuu 8 modena

HEALTH ECONOMY

Alternatives

In the “World without dapagliflozin” base case scenario,
standard therapy includes angiotensin-converting enzyme
inhibitors (ACE inhibitors) and angiotensin receptor
blockers (ARB). Patients can receive one representative of
the group of standard therapy. The proportion of patients
taking the individual components of standard therapy is
as follows — 31.5% for ACE inhibitors and 66.7% for ARB
30).

In the “World with dapagliflozin” alternative scenario,
dapagliflozin is administered in addition to standard
therapy.

Market shares were determined based on the assumption
that between 5% and 7% of the target population would
be treated with dapagliflozin in the alternative scenario
(Table 2).

Table 2. Scenarios in the model

2025 | 2026 2027 2028 2029

Cear 6e3 dapagliflozin / A world without dapagliflozin

Dapagliflozin 0,00% 0,00% 0,00% 0,00% 0,00%
ACE nHxnbutopwm / ACE inhibitors 31,50% 31,50% 31,50% 31,50% 31,50%
AT 6noKepu / ARB 66,70% 66,70% 66,70% 66,70% 66,70%
Ceat c dapagliflozin / World with dapagliflozin

Dapagliflozin 5,00% 6,50% 7,00% 7,00% 7,00%
ACE nHxubutopwm / ACE inhibitors 31,50% 31,50% 31,50% 31,50% 31,50%
AT 6nokepu / ARB 66,70% 66,70% 66,70% 66,70% 66,70%

Pa3xodu Costs

B Mopena ca BKJIIOYEHN TUPEKTHU Pa3XOH 3a JIEKapCTBEHA
Tepamnus, ObOPEYHN M CHPIEYHO-CHIOBH chOUTHS. [onum-
HUTE pasxonu 3a jiedeHue ¢ dapagliflozin ca onpenencHu Ha
6a3a penMOypcHaTa CTOITHOCT Ha MPOAYKTA MPH MAIUEHTH C
XpOoHHYHO OBOpeyHO 3aboisBaHe, mocoueHa B [Ipuioxenne
1 Ha [lo3nTHBHMS JIEKAPCTBEH CHUCHK KbM MECEI OKTOMBPH
2024 r. Pazxonwute 3a crangaptHa Tepanus ¢ ACE maxnouTo-
pu u AT Grokepu ca onpeaeneHu ChIIIacHO O(GUITHAITHO TTy0-
nukyBanute naHHu Ha H30K 3a Opoit mamueHTH 1 pa3xoau 3a
nekapcTBeHu npoayktu (Tabmumna 3).

Tabnuua 3. Pa3xodu 3a niekapcmeeHa meparnusi 8 Mooena

Direct costs of drug therapy, renal and cardiovascular
events are included in the model. The annual costs of
treatment with dapagliflozin are determined based on
the reimbursement value of the product in patients with
chronic kidney disease, indicated in Appendix 1 of the
Positive Drug List as of October 2024. The costs of
standard therapy with ACE inhibitors and ARB were
determined according to the officially published data of
the National Health Insurance Fund on the number of
patients and costs of medicinal products (Table 3).

Table 3. Drug therapy costs in the model

Tepanusa fopguwHm pasxoam U3TOYHUK Therapy Annual costs for Source
3a neKapcTBeHa drug therapy, BGN
Tepanus, ns.. (Bulgarian levs)

Dapagliflozin 824,37 Mo3nTueeH nekap- Dapagliflozin 824,37 Positive drug list
CTBEH CMUCHK

ACE nHxnbutopu* 64,99 Mo3nTHBEH NeKap- ACE inhibitors* 64,99 Positive drug list
CTBEH CMUCDBK

AT 6nokepu** 79,82 Mo3nTMBEH nekap- ARB** 79,82 Positive drug list
CTBEH CMUCHK

* ACE uHxubumopume sKato4ysam pasxo0 3a enalapril, fosino-
pril, lisinopril, ramipril, trandolapril

** AT b1okepume sKkao4eam pasxo0 3a losartan, valsartan, tel-
misartan, olmesartan, eprosartan, candesartan, irbesartan

* ACE inhibitors include cost of enalapril, fosinopril,
lisinopril, ramipril, trandolapril

** ARB include cost of losartan, valsartan, telmisartan,
olmesartan, eprosartan, candesartan, irbesartan
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lopumHuTe pasxonu 3a jJedeHue Ha | MalueHT B KpaeH cra-
Uil Ha OBOpeYHa HEeJOCTaTBYHOCT Ca OINpeJesieHH Ha 0asza
cToifHOCTTa Ha amOynaropHa npouexnypa (Allp) 01.1 Xponwno-
XeMOo/lnain3a, nocoyeHa B HalmoHamHUsT paMKOB JOrOBOD
(anekc ot 20 deBpyapu 2024 1) u BB31MM3aT Ha 39133,93 nB.
TOIWIIHO MPU NPOBEXKIAHE Ha JHajH3a 3 MBTH CSIMHYHO.
Pasxonute 3a jedeHne Ha OBOPEYHH M CHPICYHOCHIOBH Cb-
OouTHs ca mpeactaBeHu B Tabnmnma 4.

Tabnuuya 4. Pazxodu 3a nedyeHue Ha 6b6peyHU U
cbpOeyHocbO08U cbbUMUS

Cbbutue Pa3sxogm, U3TOUHUK
nB.

2 50% HamaneHue 1123,85 KMo88.1, HPA, 2023-2025
Ha eGFR
TBH 39133,93 loAWnWHKM pa3xoam 3a Xemo-

Auanusa;

AMNp01.1, HPA, 2023-2025
Xocnurtanusauma 1034,53 KMo29, HPA 2023-2025
3a CH
OcTpa 6bb6peuHa 2075,43 KMNo087.1, HPA 2023-2025
HeAO0CTaTbYHOCT
Xunepkanuemma 2075,43 KM087.1, HPA, 2023-2025
CmbpT, nopaam 6b- 6010,00 Pasxop 3a pataneH nHobapkr
6peyHn NpUYMHU Ha MUOKapAaa;
CmbpT, nopaaun 6010,00 Pasxop 3a daTaneH nHdapkT
CbpAEYHO-CbAO0BU Ha MUOKapAaa;
NpUYnHU KNo28, HPA, 2023-2025

HP/] - HayuoHaneH pamkos 002080p

HpI/I OIICHKAa Ha pa3XoJqUTEC 3a BPDEMEBUA XOPHU30HT HA aHAJIU-
3a HE € MIpUJIaraHo TMCKOHTUPAHEC.

Yecmoma Ha cbk6bumussima om uHmepec 6
modena

CnOuTHsATa B MOJIENa Ca OLEHEHHW C MOMOIITa Ha 4eCTOoTa-
Ta Ha CBHOMTHATA, MOTy4eHa OoT oOearHEH HaOOp OT JaHHM,
cpueraBan] nanueature B DAPA-CKD u DECLARE-TIMI
58 DECLARE-TIMI 58 (Edekt na gamariudio3uH BbPXY
YecToTaTa Ha ChPACYHO-CHIOBU CHOUTHSA — TpOoMOOIH3a Ipu
nH}papkT Ha MUoKapaa 58). lanuute ot u3nurBaneto DAPA-
CKD o6xBamiar nauuentu cse 1 0e3 3/1T2, no-nanpeanaiu
cragnu Ha XB3 (no-uncka eGFR) n nosumen UACR. ITanu-
entute oT DECLARE-TIMI 58 ca camo cwe cratyc 3[T2,
no-Bucok eGFR u no-uucsk UACR.

B mpoyuBanero DECLARE-TIMI 58 nmarnoszara Xb3 ne e
BKJIFOUEHA KaTo KPUTEPUil 3a BKIIIOUBAHE, TOPAJU KOETO I10-
MyJlanuaTa € CMeCHIla OT TMallMeHTH, 3a KOUTO Ce CUMTa, 4e
nMat wind HaMaT Xb3 (31). Ot Hanu4HMUTE JaHHM 3a Malu-
eHTuTe nomynanusara ot npoyusanero DECLARE-TIMI 58 e
nosopaHa 10 Te3u, KouTo Ouxa uMaiu auarsosa Xb3 cnopen
KJIMHUYHUTE KPUTEPUH, U Ta3U NOATPYIIA € HapeueHa Mo-A0Iry
norrynanuss DECLARECKD. IMarenTuTe 0s1Xxa OrpaHUYeHA
B choTBeTcTBHE ¢ penopbkutTe Ha KDIGO (3) onpenensmu
nuana3zonn Ha UACR u eGFR, kouTo ca nokasaTesiHu 3a pu-
cka ot kareropus Xb3. U3kiroueHn 0sxa ManueHTH C HACHK
puck (maruentu eqHoBpemeHHO ¢ UACR < 30 mg/g m eGFR

HEALTH ECONOMY

The annual costs for treatment of 1 patient in end-stage
renal disease are determined on the basis of the value of
outpatient procedure (APr) 01.1 Chronic hemodialysis,
specified in the National Framework Agreement (annex
of February 20, 2024) and amount to BGN 39,133.93 per
year at conducting dialysis 3 times a week. Treatment
costs for renal and cardiovascular events are presented
in Table 4.

Table 4. Costs of treating renal and cardiovascular

events
An event Costs, Source
BGN

2 50% reduction 1123,85 KP088.1, NFA 2023-2025
in eGFR
End-stage renal 39133,93 | Annual costs of
disease hemodialysis;

APr01.1, NFA 2023-2025
Hospitalization 1034,53 KP029, NFA 2023-2025
for HF
Acute renal 2075,43 KP087.1, NFA 2023-2025
failure
Hyperkalemia 2075,43 KP087.1, NFA 2023-2025
Death, due to 6010,00 Cost of fatal myocardial
renal causes infarction;

KP028, NFA 2023-2025
Death due to 6010,00 Cost of fatal myocardial
cardiovascular infarction;
causes KP028, NFA 2023-2025

NFA — national framework agreement

No discounting was applied when estimating costs for
the time horizon of the analysis.

Frequency of the events of interest in the
model

Events in the model were estimated using event rates
derived from a pooled data set combining DAPA-CKD
and DECLARE-TIMI 58 (Dapagliflozin Effect on
Cardiovascul LAR Events—Thrombolysis in Myocardial
Infarction 58) patients. Data from the DAPA-CKD
trial included patients with and without T2DM, more
advanced stages of CKD (lower eGFR) and increased
UACR. DECLARE-TIMI 58 patients only had T2DM
status, higher eGFR, and lower UACR.

In the DECLARE-TIMI 58 study, the diagnosis of
CKD was not included as an inclusion criterion, so
the population was a mixture of patients who have
or don’t have CKD (31). From the available patient
data, the DECLARE-TIMI 58 study population was
selected as those who would have a diagnosis of CKD
according to clinical criteria, and this subset is referred
to below as the DECLARE-CKD population. Patients
were restricted according to KDIGO recommendations
defining ranges of UACR and eGFR that are indicative
of CKD risk category (3). Low risk patients were
excluded (patients who had concomitantly UACR < 30
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3APABHA NKOHOMMKA

> 60 ml/min/1,73m2). Bonocnencteue nanaute or DAPA-CKD
u DECLARECKD 06s1xa ob6equHeHH, 32 1a ce OTTOBOPH Ha
BBIIPOCH, CBBP3aHH C MO-IIMPOKA MOMYJAIHs OT Ta3H, KOSITO
€ IpEeJCTaBeHa caMo OT €IHO OT M3MUTBaHUsATA. Kato 1110
00eAMHEHUAT HAOOp 00XBAIIa MO-ITHPOK AUAMA30H OT CTOM-
HocTH Ha eGFR (kakTo € mocodeHo OT OleHsIBaHUS CTa Ui Ha
CKD) u UACR, OTKOJIKOTO BCEKH OT JBaTa CaMOCTOSITCITHU
Habopa OT BXOIHH JaHHH.

[IpecTosT B 37paBHUTE CHCTOSIHUS Ha MOJICTMPAaHATa KOXOP-
Ta Ce OICHSIBA Ype3 Cepusi OT KPUBH Ha MPEKHUBACMOCTTA
(Durypa 2). KoHKypeHTHUTE PUCKOBE HE CE pas3rickKIaT U
ce mpueMa, 4e PICKOBETE OT CMBPTHOCT CE OTHACST €THAKBO
3a BCUUKHU MalueHTH. MOoIenbT ce MOMbJIBA ¢ YeCTOTAaTa Ha
crouTHATa OT 00eguHEeHMS Habop oT manHN Ha DAPA-CKD
n DECLARECKD, ompenenenn 3a 100 manueHTO-TOIWHA
(Tabmuma 5).

Qduaypa 3. 30pasHU cbCcmMosiHUS 8 MoOena

HEALTH ECONOMY

mg/g and eGFR > 60 ml/min/1,73m?). Data from DAPA-
CKD and DECLARE-CKD were subsequently pooled
to answer questions related to a wider population than
that represented by just one of the trials. Overall, the
pooled set covered a wider range of eGFR (as indicated
by the CKD stage assessed) and UACR values than
either of the two individual input data sets.

Residence in the health states of the modeled cohort
was assessed by a series of survival curves (Figure 2).
Competing risks are not considered, and mortality risks
are assumed to apply equally to all patients. The model
was populated with event rates from the pooled DAPA-
CKD and DECLARE-CKD data sets defined per 100
patient-years (Table 5).

Cuvpgeuno-crgoBu cxbumun l

l CMbpmHocm

CBoGogHu
om
cvbumua

Xocnumaau Jauua
3aCH

BybGpeunu cvbumun

Npozpecus
Ha XB3

Bvb6peuna
cMbpmM

CovKpaweHus: CH — cbpoevyHa HedocmamvbyHoCm;
TbH — mepmuHanHa 6vbpeyHa HedocmamuvyHOCM,;
CC — cvpoeyHocvoo8a

Figure 3. Health states in the model

Free of
events

CV events l l Mortality
HF
hospitalisation Renal death

Renal events

Progression o End stage

chronic kidney
disease

kidney disease

12

Abbreviations: HF — heart failure;
TBN — terminal renal failure;
SS — cardiovascular
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Ta6nuya 5. lNayueHmu cbec cbbumusi (Ha 100 Yogeko-

HEALTH ECONOMY

Table 5. Subjects with event/100 patients years in the

200UHU) 8 modena model
AntepHaTtusu Alternatives

Dapagliflozin + SoC SoC Dapagliflozin + SoC SoC
2 40% npogbaXKUTENEH cnag, 1.81 2.99 2 40% sustained decline 1.81 2.99
Ha eGFR in eGFR
TepmuHanHa 6b6peyHa He- 0.73 1.14 End-stage renal disease 0.73 1.14
AOCTaTbYHOCT
Xocnutanusauusa 3a cbpaeu- 0.99 1.51 Hospitalization for heart 0.99 1.51
Ha HEA,0CTAaTbYHOCT failure
CbpaeyHo-CbA0Ba CMbPT 1.02 1.17 Cardiovascular death 1.02 1.17
CMBPT NOpaau BCUUKU NPU- 2.18 2.85 Death by any cause 2.18 2.85
YnHa
eGFR: : us4ucneHa cKopocm Ha 210MepysHaA GuaAMpPayus; eGFR: estimated glomerular filtration rate;
SoC: cmaHOapmHa mepanus SoC: standard therapy

PE3YNTATU U AUCKYCUA

B monena 3a aHanu3 Ha OIOMKETHOTO BB3JCHCTBHE 4YHCIIE-
HOCTTA Ha TapreTHara MOIMyJalys € CTa0uiIHA C TeHICHIIHS
KbM JIEKO HaMaJICHHUE IT0paii HaMaJISIBAHETO Ha YUCICHOCTTA
Ha HaceJeHneTo Ha buiarapus — ot 261 869 yoBeka B roguHa
1 (2025) mo 253 749 yoeka B rogunHa 5 (2029). [IporHo3HusT
Opoii marueHTH, KouTo me Obaar nexysanu ¢ dapagliflozin,
e ot 13 093 npe3 nbpBata roauHa 10 17 762 B nerara roguHa
(Tabmmna 6). 3a MEeTroUIIHUS BPEMEBH XOPU30HT Ha aHAJIN-
3a MOJEINBT NPEJCKa3Ba, 4e MalueHTHTe e 0baar oomo 83
696 manmenTo-roguHu Ha nedenue ¢ dapagliflozin crpsamo
1 205 346 ma crammapTHa Tepanusa. OgakBa ce JICYCHUETO C
dapagliflozin na noBeme 10 HamMaIeHHE HA CKOPOCTTA HA MPO-
rpecust Ha 3a00JIBAaHETO CIPSIMO CTaHgapTHA Tepanus. Kymy-
naruBHo, dapagliflozin e noseme 10 2774 manueHTH MO-MaJi-
Ko ¢ > 40% npoasiokuteneH cnaa Ha eGFR (144 460 coipsimo
111 685) u 980 manueHTH MO-MaIKo, KOUTO IIe TPOrpecupar
KBbM TepMHHaHa ObOpedHa HegocTaTbuHOCT (43 917 cripsmo
42 937), BxmrounTenHo 605 manueHTH HOo-Maylko, KOUTO Ja
3arouyHaT auanusa. Jlobassnero Ha dapagliflozin xsM cran-
JlapTHa Tepamnus e noBene u 1o 1236 cinyyas mo-Majko Ha
XOCTIMTAIM3alMN TIOpaJn CHPACYHA HEIOCTATBUYHOCT, 355
Cilydas T0-MaJKO Ha CMBPT TOpaan ChPACUYHOCHIOBH MpPHU-
guHU 1 1220 ciaydas mo-Maiko Ha CMBPT Mopaan ObOpedHH
MPUYHHH.

Ta6nuuya 6. KnuHuyHU pe3ynmamu 3a epemMesusi Xopu3oHm
om 5 200uHU

RESULTS AND DISCUSSION

In the budget impact analysis model, the number of the
target population is stable with a tendency towards a
slight decrease due to the decrease in the number of the
population of Bulgaria - from 261,869 people in year 1
(2025) to 253,749 people in year 5 (2029). The estimated
number of patients to be treated with dapagliflozin
ranged from 13,093 in the first year to 17,762 in the
fifth year (Table 6). Over the five-year time horizon of
the analysis, the model predicted that patients would
exposed to a total of 83,696 patient-years to dapagliflozin
versus 1,205,346 to standard therapy. Treatment with
dapagliflozin is expected to reduce the rate of disease
progression compared to standard therapy. Cumulatively,
dapagliflozin would result in 2,774 fewer patients with a
> 40% sustained decline in eGFR (114,460 vs. 111,685)
and 980 fewer patients progressing to end-stage renal
disease (43,917 vs. 42,937), including 605 less patients
to move to dialysis. Adding dapagliflozin to standard
therapy would also result in 1,236 fewer heart failure
hospitalizations, 355 fewer cardiovascular deaths, and
1,220 fewer renal deaths.

Table 6. Clinical results over a time horizon of 5 years

NekyBaHu naumeHTH (naymeHTo-rogunu) / Patients
treated (patient-years)

2025

2026 2027 2028 2029 | KymynatusHo /

Cumulatively

Cear 6e3 dapagliflozin

A world without
dapagliflozin

CmaHAapmHa mepanus

Standard therapy

261,869

259,839 | 257,809 | 255,779 | 253,749

Ceart c dapagliflozin

World with dapagliflozin

CmaHdapmua mepanus

Standard therapy

248775

248,775 | 248,775 | 248,775 | 248,775

Dapagliflozin + CmaHdapm-
Ha mepanus

Dapagliflozin + Standard
therapy

13093

16890 18047 17904 17762

Cear 6e3 dapagliflozin

A world without
dapagliflozin
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2 40% npoAbaXKUTENEH 2 40% sustained decline 7710 15361 22952 30483 37954 114460
cnag Ha eGFR in eGFR
TepmuHanHa 6b6peyHa End-stage renal disease 2958 5894 8806 11696 14563 43917
HeA0CTaTbYHOCT

Auanuza Dialysis 1828 3642 5442 7228 9000 27141

be3 duanusa No dialysis 1130 2251 3364 4468 5563 16776
HHF hHF 3931 7832 11702 15542 19351 58358
AKI AKI 0 0 0 0 0 0
Xunepkannemms Hyperkalemia 0 0 0 0 0 0
CMBbPT, Nnopaau cbpaeu- Death due to 3036 6049 9038 12004 14946 45074
HOCHA0BMU NPUYUHUN cardiovascular causes
CmbpT, nopaau 6v6peuHn Death, due to renal 4325 8617 12876 17101 21292 64211
NPUYUHU causes
Ceart c dapagliflozin World with dapagliflozin 0
2 40% npoAbaXKuTeneH 2 40% sustained decline 7559 15015 22398 29723 36989 111685
cnag Ha eGFR in eGFR
TepmuHanHa 6b6peyHa End-stage renal failure 2905 5772 8611 11428 14222 42937
HeAo0CTaTbYHOCT

Auanuza Dialysis 1795 3567 5322 7062 8789 26535

be3 duanusa No dialysis 1110 2205 3289 4365 5433 16402
HHF hHF 3864 7678 11456 15203 18922 57123
AKI AKI 0 0 0 0 0 0
Xunepkanvemums Hyperkalemia* 0 0 0 0 0 0
CmbpT, NnOopagu cbpaey- Death due to 3017 6005 8967 11907 14823 44718
HOCBHAO0BU NPUUUHMU cardiovascular causes
CmbpT, Nnopaaun 6b6peuHn Death, due to renal 4259 8465 12632 16766 20868 62990
NPUYUHU causes
UHKpemeHTanHu Incremental
2 40% npopbaKuTeneH 2 40% sustained decline -151 -346 -554 -760 -965 2774
cnag Ha eGFR in eGFR
TepmuHanHa 6b6peyHa End-stage renal failure -53 -122 -195 -268 -341 -980
HeA0CTaTbYHOCT

Auanusa Dialysis -33 -75 -121 -166 -210 -605

be3 duanusza No dialysis -20 -47 -75 -102 -130 -374
HHF hHF -67 -154 -247 -338 -430 -1236
AKI AKI 0 0 0 0 0 0
Xunepkannemus Hyperkalemia 0 0 0 0 0 0
CMBbPT, NnOpagu cbpaeu- Death due to -19 -44 71 -97 -123 -355
HO-CbAOBU NPUUMHU cardiovascular causes
CmbpT, nopaau 6v6peuHn Death, due to renal -66 -152 -243 -334 -424 -1220
NPUYUHKU causes

CvKpaweHus: HHF — xocnumanu3zayus nopadu cbpoeyHa
HedocmamuvyHocm,; AKI — ocmpa 6vbpeyHa
Hedocmamuv4yHOCM

3abenexKa: pa3MUHABAHUAMA ce ObAXAM HA 30KPb2/1ABAHE 8
moderna.

*[lonycka ce, Ye HAMA CbOUMUA HA XunepKaauemus nopaou aunca
HQ IOKAAHU OQHHU

OO0muUTe MPOrHO3HY FOJUIITHY PA3X0H 3a IiaTena ca mpe-
craBenu B Tabmuma 7. B mertata roguHa Ha aHamu3a Oro-
JUKETHOTO Bb3AeicTBUE € B pa3mep Ha 558 012 nB., KoeTo
npezacTasisaBa HapacTBane ¢ 0,087% crpsimo ciienapus ,,CBST
6e3 dapagliflozin”. Ilo-BucokuTe pa3xoau 3a JieKapcTBEHA

Abbreviations: HHF — hospitalization due to heart failure; AKI —
acute renal failure.

Notes: Discrepancies are due to rounding in the model.

*No hyperkalemia events are assumed due to lack of local
data

The total estimated annual costs for the payer are
presented in Table 7. In the fifth year of the analysis, the
budget impact is in the amount of BGN 558,012, which
represents an increase of 0.087% compared to the ,,World
without dapagliflozin“ scenario. The higher costs of drug
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Tepanus B cieHapus ,,Cear ¢ dapagliflozin” ce komnencupar
YaCTUYHO OT HAMaJICHUTE Pa3XoJH 3a TCPMHUHAJICH CTaIMH
ObOpevHa HeOCTATBHYHOCT, BKJI. OBOPEUHU U ChPACYHOCH-
noBu cwoutusi. Obuute cnectsBanus Ha H30K B pesymirar
Ha MPEAOTBPATCHH OBOPCUHU U CHPACUYHOCHIOBU CHOUTHUS
BB3M3aT Ha 83 629 625 nB. brogxeTHOTO BB3ACHCTBHUE 32 1
ITAIIMCHT 3a 1 rogvHa, Ipyu OTYUTAHE HAa CICCTCHUTE pa3xoaunu
OT TpOrpecusi U YCIOKHEHUs Ha 3a00JIIBaHETO, HaMaJlsiBa
BBB BCSIKa TOJJMHA Ha aHanu3a — oT 1,23 JB. mpe3 mbpBaTa
roauHa 110 0,09 nB. JlombJIHUTETHUTE pa3XoIH Ha MaTela Ha
Mecel 3a | JiekyBaH NalMeHT KbM [eTaTa roJMHa Ha aHaIu3a
nmocturat 110 0,01 nB. (Tabnuua 7).

Ta6nuuya 7. brodxemHo eb30elicmaue

HEALTH ECONOMY

therapy in the ,,World with dapagliflozin“ scenario are
partially offset by the reduced costs of end-stage renal
failure, incl. renal and cardiovascular events. The total
savings of the NHIF as a result of prevented renal and
cardiovascular events amounted to BGN 83,629,625. The
budget impact for 1 patient for 1 year, taking into account
the saved costs from progression and complications of
the disease, decreases in each year of the analysis - from
BGN 1.23. in the first year up to BGN 0.09. The additional
costs of the payer per month for 1 treated patient by the
fifth year of the analysis reach BGN 0.01 (Table 7)

Table 7. Budget impact

2025 2026 2027 2028 2029
CeaT 6e3 dapagliflozin A world without
dapagliflozin
NekapcTBeHa Tepanus Drug therapy 19302 796 19153 162 19003 528 18 853 894 18 704 260
HexenaHu cvbutna Adverse events 0 0 0 0 0
Bb6peuHn cbbutua Renal events 150434087 | 269915575 | 384786506 | 495187331 | 601 254 223
CbpAeyHOCHA0BU CHLOUTUA Cardiovascular events 22 314 996 22142 012 21969 027 21796 043 21623 058
Cear c dapagliflozin World with
dapagliflozin
NekapcTBeHa Tepanua Drug therapy 30096 624 33076 363 33 880602 33613 825 33347049
HexenaHu cvbutna Adverse events 0 0 0 0 0
Bb6peyHn cbbutua Renal events 147 780 420 | 264 334615 | 376 280 657 | 483945930 | 587 421286
CbpaeyHo-cbaoBu cbbutna | Cardiovascular events 22129354 21902 548 21713158 21542 188 21371219
BloaXeTHO Bb3aeicTBue Budget impact
JNlekapcTBeHa Tepanus Drug therapy 10793 827 13923 200 14 877 073 14 759 931 14 642 789
HexenaHu cbbutns Adverse events 0 0 0 0 0
BbbpeuHu cbbuTua Renal events -2 653 666 -5580960 -8 505 849 -11 241400 | -13832937
CbpAaeyHo-cbaoBu cbbutna | Cardiovascular events -185 642 -239 463 -255 869 -253 854 -251 840
06uwo Total 7954 519 8102777 6 115 355 3264676 558 012
PMPY PMPY 1,23 1,27 0,96 0,52 0,09
PMPM PMPM 0,10 0,11 0,08 0,04 0,01

PMPY —3a 1 nayueHm 3a 1 200uHa;
PMPM —3a 1 nayueHm 3a 1 mecey

BxarouBanero Ha dapagliflozin B ctammapTHaTa Tepamus
NP MALUEHTH C XPOHUYHO OBOpevHO 3a00IIsIBaHE 1aBa Bb3-
MOXKHOCT 3a OTJiaraHe Ha rnporpecusita Ha Xb3 u nono0Opsi-
BaHe Ha CHPACYHO-CHIOBHTE M OBOPCYHHTE pe3yNTaTH Ha
nanueHTuTe. [IpoBeXJaHETO HA MOJUTHKH, HACOYCHH KBM
ONTUMH3HPAHE Ha JIGKApCTBEHATA TEPAIHs IIPH MALUESHTH C
Xb3 n noBumIaBaHe Ha HUBATa HA PAHHO JHATHOCTUIIMPAHE,
61 MOTJIO J1a ToBejie 10 3a0aBsiHe Ha CKOPOCTTa Ha POrpecus
KbM TEPMHUHAIHAa OBOpeYHa HEJOCTATBYHOCT U Ja JIOHEece
3HAYUTEIHA KJIMHUYHA 1 HKOHOMHYECKA 110132 KaKTO 3a 00-
IIECTBOTO, TaKa M 32 CHCTEMaTa Ha 3JpaBeona3BaHe.

PMPY — for 1 patient for 1 year;
PMPM — for 1 patient for 1 month

The inclusion of dapagliflozin in standard therapy in
patients with chronic kidney disease has the potential
to delay the progression of CKD and improve the
cardiovascular and renal outcomes of patients.
Implementing policies aimed at optimizing drug therapy
in patients with CKD and increasing rates of early
diagnosis could result in slowing the rate of progression
to end-stage renal disease and bring significant clinical
and economic benefit to both society and the health care
system.
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OepaHuyeHusi

HacroswmusaTr aHanu3 uMa HAKOJIKO OrpaHudeHus. B Hero
HE ca B3CTH MPEIBHJ Pa3XOAHUTE 3a JICUCHHE HAa HEKEITaHH
JMEKApCTBEHH PEaKILHH, TOpaad HECUTYyPHOCTTAa, CBBp3aHa
C TSIXHOTO OCTOHHOCTSBAHE U JINTICA HA JOCTOBEPHU JAHHU
3a berarapus. MogensT He BKJIIOYBA WHAWPEKTHH Pa3XOAH,
CBBP3aHM € 3ary0a Ha TPYJOCHOCOOHOCT U Pa3Xxo/IH 3a Juar-
HOCTHKA W MPOCTeIBaHe Ha MAIIHEHTHUTE, KOUTO Ca CHIIECT-
Berw (34). Bcuuko ToBa BOJIM 110 OATICHSIBaHE HA CIIECTEHUTE
pasxonu mopajau no-100ep KoHTpon Ha Xb3 u HaAIeHs BaHe
Ha Or0KeTHOTO BB3AeicTBrue Ha dapagliflozin 3a miarena.

3AKNMIOYEHUE

Pesynrarute oT mpoBencHUS aHANW3 Ha OOIDKETHOTO BB3-
neificTBIE TIOKa3BarT, ue JeueHueTo ¢ dapagliflozin me nosexne
IO 3HAYUTEITHU KIIMHUYHH, XyMAaHUCTHYHA K MKOHOMHYCCKH
TIOJI3M Ype3 HaMallsIBaHEe Ha CKOPOCTTA Ha IPOTrpecus Ha Xpo-
HAYHOTO OBOpedYHO 3aboiisiBaHE, W3pa3cHa Ype3 MO-MaJKo
O0BOpEUHU U CHPIACYHOCHIOBU CHOUTH. Pa3zxonure Ha miare-
11a, CBBP3aHu ¢ nporpecusita Ha Xb3, 1me HamaresT ChIiecT-
BCHO ITPU MUHHUMAITHO OFOKeTHO Bh3cicTBrE OT 0,09 1B, Ha
JICKYBaH MAIMCHT 32 TO/IMHA.

QduHaHcupaHe

ToBa mpoyuBane e ¢puHaHCHpaHO 0T AcTpa3eHeka brarapus.
DuHaHCHpAITUAT CIIOHCOP O00pH nM3aiiHa Ha MPOyYBaHe-
TO U OKOHYATCIIHUA BapUAaHT Ha PBKOIMKCA. CHOHCOp’BT HC €
ydacTBaja B ChOMpaHETO, aHAIN3a WJIM HHTEPIpeTanusITa Ha
JTAHHUTE; B HAITMCBAHETO Ha PBHKOINCA; MM B PEIICHUETO 3a
nyOIMKyBaHe Ha pe3yJITaTUTE.

KondumkT Ha nHTepecn
XJI e nonyyaBana xoHopapu oT Actpa3eneka boira-
pusi. CC u AH HsimaT KOH(IUKT Ha HHTEpPECH, KOITO Jia
JieKJIapupar.
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Limitations

The present analysis has several limitations. It does not
take into account the costs of treatment of adverse drug
reactions, due to the uncertainty related to costs and lack
of reliable data for Bulgaria. The model does not include
indirect costs related to loss of productivity and costs of
diagnosis and follow-up of patients, which are substantial
(34). All of this could lead to an underestimation of
the cost savings due to better CKD control and an
overestimation of the budget impact of dapagliflozin for
the payer.

CONCLUSION

The results of the budget impact analysis show that
treatment with dapagliflozin will lead to significant
clinical, humanitarian and economic benefits by reducing
the rate of progression of chronic kidney disease,
expressed by fewer renal and cardiovascular events. The
payer‘s expenses related to the progression of the HBZ
will decrease significantly with a minimal budget impact
of BGN 0.09 per treated patient per year.
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NMCUXOJNTIONMMYECKU U
COUMATIHN OETEPMUWHAHTU HA
NOBEAEHUETO, CBbP3AHO C
BUOAEOUIPU NMPU IOHOLLMK

Consn KapaGeanosal, Pagnna CtosinoBal,
Honko Bymnsiuiku?

YCogpuiicku ynusepcumem ,,Ce. Knumenm Oxpudcru*,
Qunocogpcku paxynmem, kamedpa ,,0bwa,
EeKCNepUMEeHMAIHA, Pa38UMuiHa U 30PasHa ncuxonoeus’.
2Coguiicku ynusepcumem ,,Ce. Kiumenm Oxpuocku®,
Qunocopcku gpaxynmem, kameopa ,,Coyuanna,
OP2AHU3AYUOHHA, KIUHUYHA U NeOd202UYeCcKd NCUXOIO0U"

PE3IOME

Buweeoenue: [Ipucmpacmssarnemo Kvm uodeouspu ce xapax-
mepusupa ¢ HaMaleH KOHMPOL 6bpXy HAsuyume 3d uepd,
KOemo 800U 00 He2amueHU NOCAEOUYU 3d NCUXUYHOMO U (u-
3UHeCKOmMO 30pase Ha IOHOUUME.

Ilen: Ocnosna yen na usciedsanemo e 0a npoyuu nCuUxoni02u-
YeCKU U COYUATHU OeMEPMUHAHMU HA NOBEOCHUEMNO, C8bP3AHO
¢ guoeouepu, npu wHouu mexcoy 11 u 19 coouwna evspacm.

Mamepuan u memoou: 3a yerume Ha U3CIEOBAHEMO CA U3-
NOJI36aHU 8LAPOCHUYU 3d OYEHKA HA HABUYUME 30 UepdeHe HA
sudeouspu, MOMUSAYUAMA 34 Upd, CNpassiHe CvbC cmpec u
auunocmuume yepmu. IIpoyusanemo e nposedeno ¢ 353 ono-
wu om bvneapus m=103), [vpyus (n=65), Umarus (n=106)
u ITlopmyeanuss (n=79) mexcoy 11-19 coouwmna ewv3pacm
(X=14,56, SD=1,86). Momuemama ca 231 (65%), a momuue-
mama 122 (35%). Bcuuku usciedsanu auya uepasm uoeo-
uepu. EOna mpema om msix uepasim no-majuiko om eOuH 4ac Ha
Oen - 103, 119 - medxrcoy edun u 08a uaca Ha OeH, Medxcoy 08a
u mpu yaca Ha Oex — 57, u nogewe om mpu 4aca Ha 0eH — 64.

Peszynmamu: [lonyuenume pe3yimamu nokaseam, ye uzcieo-
sanume 1uYa NPos6A8aAM NPeOUMHO YMepeH PUCK om pa3ei-
eane Ha 3asucumocm Kwvm euoeouepu (X=21,26, SD=6,60),
a meancoy 2,5% u 4,6 % om pecnondoenmume om bvaeapus,
I'vpyus u Illopmyaanusa ca 3asucumu. Ipu momuemama ce yc-
MAHOBA8AM 3HAYUMO NO-8UCOKU HUBA HA YMEPEH PUCK OM 3d-
sucumocm (X=21,89),6 cpasnenue c momuuemama (X=20,006).
C ymepen puck om 3a8UcCUMOCm ca U U3Ccieosanume auyd,
Koumo npeonouumam 0a uepasm c opyeu uepauu (X=21,96),
dokamo me3u, KOUMo npeonoyumam 0a uepasm camocmos-
MenHO NposA8A8am HUCHK puck om s3agucumocm. C ygeauua-
8ame HA 8peMemo 3a uepa Ha 8uoeoucpu ce nosuUadsd iU ee-
poamunocmma 3a npucmpacmsasane. Husomo na 3asucumocm
KbM 8UOCOUSPU € NOTONCUMETHO C8BP3AHO C MOMUBAYUAMNA
3a uepaene, cmpameusma 3a uzoseeane U HAMAIA6aAHe HA
pasHuwemo Ha cmpec, 6:12cmeomo 6v8 PaAnMa3uu, yce0a6d-
Hemo Ha HOBU YMeHUs U 3d pA36leYeHue.

3aknwuenue: Hzcnedsanemo donpunacs 3a no-3a0viboye-
HOMO paszbupane Ha NPOOIEMAMUKATNA 30 NPUCMPACTIABAHE
KbM 6udeouspu, Ha COYUdaIHu, KOHMEKCMYainu U nCUxoao-
2udecKky 0emepmMuHanmu Ha npooIemMHO USposo noseoeHue.
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PSYCHOLOGICAL AND SOCIAL
DERMINANTS OF VIDEO-GAME
RELATED BEHAVIOUR IN
ADOLESCENTS

Sonya Karabeliova!, Radina Stoyanova', Yonko
Bushnyashki?

Sofia University “St. Kliment Ohridski*, Faculty of
Philosophy, Department of Psychology,
Sofia, Bulgaria
2Sofia University “St. Kliment Ohridski*, Faculty
of Philosophy, Department “Social, Organisational,
Clinical and Educational Psychology

ABSTRACT

Introduction: Video game addiction is characterized
by reduced control over gaming habits, which leads
to negative consequences for adolescents‘ mental and
physical health.

Aim: To examine the psychological and social
determinants of behaviour related to video games in
adolescents aged 11 to 19 years.

Material and Methods: The study was conducted with
353 adolescents from Bulgaria (n=103), Greece (n=065),
Italy (n=106), and Portugal (n=79), aged 11-19 years
(M=14.56;, SD=1.86). The sample consisted of 231 boys
(65%) and 122 girls (35%). All participants engaged in
playing video games. One-third (103) of them played for
less than one hour per day, 119 played between one and
two hours per day, 57 played between two and three
hours per day, and 64 played for more than three hours
per day. All participants completed questionnaires
assessing gaming habits, motivation for playing, stress
responses, and personality traits.

Results: The obtained results indicate that the
participants predominantly exhibit a moderate risk of
developing video game addiction (M=21.26, SD=6.66),
with between 2.5% and 4.6% of respondents from
Bulgaria, Greece, and Portugal being classified as
addicted. Boys show significantly higher levels of
moderate risk of addiction (M=21.89) compared to girls
(M=20.06). Those who prefer playing with other players
also show a moderate risk of addiction (M=21.96),
whereas those who prefer playing alone exhibit a low
risk of addiction. The likelihood of addiction increases
with the amount of time spent playing video games. The
level of video game addiction is positively associated
with motivation for playing, the strategy of avoidance
and stress reduction, escapism into fantasy, acquiring
new skills, and entertainment.

Conclusions: The study contributes to a deeper
understanding of video game addiction and the
social, contextual, and psychological determinants
of problematic gaming behaviour. The applied
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przoofcenume BBNPOCHUYU U CKAIU MOo2cam oa ce uznonzeam
3a 6‘bp3 CKpUHUHZ U ouazHocmuka Ha PUCK oml pa3eusdane Ha
3asucumocm KoM 614()60142}71/!. Hz600ume mocam oa nociuny-
Jlcam 3a uzeexncoane Ha UHmepeeHyuu, Koumo oa ce npuua-
cam 6 KOHCYynimanmceKkama npakmukda.

KiiouoBu AYMMU: 3aBUCUMOCT KBM BUACOUTPH,
COMaJIHU U IICUXOJIOTNYCCKHU (baKTOpI/I, FOHOLICCTBO

BbBEOEHUE

Buneourpure ca egHa oT HaW-IOMYJSIPHUTE pa3BJIeKaTeN-
HU JIEHHOCTH B CHBPEMEHHOTO OOIIECTBO, HO CHIIO TaKa Ce
M3IM0NI3BAT 3a pa3BHBaHE HAa HOBH YMEHHS, CIIPAaBIHE ChHC
cTpeca uim OATcTBO BBB (aHTasuu. [IpexkoMepHOTO HTpae-
HE Ha BUACOUTPHU 0Oade MOXKE Ja NMa CEepHUO3HH HETaTHBHH
MOCTIEIUIIH BBPXY COLUATHUTE B3aNMOOTHOIICHUS, TICUX Y-
HOTO ¥ (pu3M4ecKoTO 3/ApaBe Ha TuUHOCTTA. C 0coOeHa cuia
TOBA C€ OTHACA 10 MOAPACTBAIIUTE, IIPU KOUTO CHIICCTBYBA
MO-TOJISIMa BEPOSITHOCT OT mpucTpacTsiBane (1). M3cnenosa-
TEJU YCTAHOBSBAT, Y€ MHTEH3WBHOTO yBEIMYaBaHE HA BUJE-
OWTPHUTE C€ CHIIBTCTBA OT HapacTBAIlla YeCTOTA HA TIPUCTpPAC-
TsIBaHE KBM TAX (2), KOETO 3aCHJIBA M OMACEHUATA 33 PUCK
OT 3aBUCUMOCT KBbM TsiX (3). CTaTUCTUUYECKH JaHHU COYaT, 4e
BCE IO-TOJISIM OO IOHOIIM Ca 3aCerHATH M TO3H BB3PacCTOB
MIEPHUOJT OT PA3BUTHETO HA MHANBUAA CE UACHTU(PHUITNPA KaTO
3HAYUM TPEIUKTOP 32 MPOOJIEMHO UT'POBO MOBeneHHE (4).
Cnopen npoydBane B 64 nbpikaBu Tio0aiHaTa pa3npocTpa-
HEHOCT Ha MHTEPHET 3aBUCHUMOCTTA € u3uncieHa Ha 14,22%,
a Ha MIPUCTPACTIBAaHETO KbM Buaeourpu — Ha 6,04%. Ilo-Bu-
COKM HHMBA Ha IUTHTAIHA 3aBHCHMOCT C€ YCTAaHOBSBAT B
pernona Ha M3rounoro CpeanzeMHOMOpHE M B CTPAHU CHC
CpenHO-HHUCKH Joxonau. [Ipe3 mocieqHuTe 1Be AeCeTHIICTUS
JTUTUTATHATa 3aBHCHMOCT TIOKa3Ba TPEBOXKHA TEHACHIIUA
KBM HapacTBaHe, KOSITO 3HAYMTEIHO CE€ BJIOIIABAa IO BpEMe
Ha nangemusTa or COVID-19 (5).

HuTepechT KbM pa3OUpaHeTo Ha MPOOIEMHOTO UTI'pacHe Ha
BUJICOMTPH U CBBP3aHHUTE C HEro MOCIEANIHN 3a 37PaBETO
HapacTBa ¢ MPEKOMEPHOTO UM H3IIOJI3BaHe. B HayuHaTa nu-
TepaTypa IIpH ONMCAHUETO Ha MPOOIIEMHOTO UTPacHE TEPMHU-
HOJIOTHATA Bapupa 3Ha4uTeNHO (6). [I[poGiemHaTa ynotpebda
Ha BUACOUTPHU CE OMPEEIIs KATO IPEKOMEPHO U KOMITYJICHB-
HO aHTaXXWpaHEe ¢ KOMIIOTHPHU WM BHICOUTPH, TPYIHOC-
TH NIPU KOHTPOJIUPAHETO HAa UTPOBUTE HABUIIU, KOETO YeEC-
TO BOIU [0 COIMAJHHU W/WJIU eMOIMOHAIHU npodiemu (7).
B MKB-11 pa3cTpoicTBOTO, CBBP3aHO C BHACOUTPHUTE, CE
neGuHUpa Karo MOJeNl Ha UT'POBO TMOBENEHHE (,,JUTHTAITHU
urpu’ win ,,Bugeourpu). To ce xapakTepusupa ¢ HapyIICH
KOHTPOJ BBPXY UI'PACHETO, HapacTBall IIPHOPUTET HA UTPHU-
TE 32 CMETKa Ha JIPYT'Hl JEHHOCTH JI0 CTETIeH, B KOSTO UTPUTE
M3MECTBAT OCTAHAIINTE WHTEPECH W BCEKHIHEBHHUTE 3a/IbJI-
JKSHUS, KAaKTO W IPOIBIKaBaHE UITU 3aCIIIBAHE HA UTPOBOTO
MTOBEJICHIE BBHIIPEKN HACTBHIIBAHETO HA HETaTHBHU TOCIICIH-
i (8). 3a ma 6pe IMAaTHOCTHIMPAHO Pa3CTPOMCTBO, CBBHP-
3aHO C BHJICOMTPH, MOJICIIBT HA TIOBEJACHUE TPsIOBa 1a Obe ¢
JIOCTaThYHA TEXKECT, 32 JIa JOBE/IE 10 3HAYUTEIHO YBPEK AaHe
B JINYHATa, CeMeiiHaTa, colpaiHara, o0pa3oBaTesiHara, mpo-
(decroHaHaTa WM Apyra BakHa cepa Ha GYHKIIHOHHpPAHE
1 OOMKHOBEHO TPsIOBA J]a € HAJIMIE B IPOBJIKCHNE HA TIOHE
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questionnaires and scales can be used for quick
screening and diagnosis of the risk of developing video
game addiction. The findings can serve as a basis for
developing interventions to be applied in counselling
practice.

Key words: video game addiction, personality
traits, adolescence

INTRODUCTION

Video games are one of the most popular recreational
activities in modern society, they are also used for
developing new skills, coping with stress, or escaping
into fantasies. However, excessive video game playing
can have serious negative consequences on one’s social
relationships as well as mental and physical health.
This is especially true for adolescents, who are at a
higher risk of developing an addiction (1). Researchers
have found that the rapid increase in video game use
is accompanied by a growing incidence of video game
addiction (2), which further reinforces concerns about
the risk of dependency (3). Statistical data indicate that
an increasing number of young people are affected,
and this developmental period is identified as a
significant predictor of problematic gaming behaviour
(4). According to a study conducted in 64 countries, the
global prevalence of internet addiction was estimated
at 14.22%, and that of video game addiction at 6.04%.
Higher levels of digital addiction are found in the
Eastern Mediterranean region and in countries with
lower to medium incomes. Over the last two decades,
digital addiction has shown an alarming trend of
increase, which worsened significantly during the
COVID-19 pandemic (5).

Interest in understanding problematic video gaming
and its associated health consequences has grown
with its excessive use. In the scientific literature,
terminology used to describe problematic gaming
varies considerably (6). Problematic video game use is
defined as excessive and compulsive engagement with
computer or video games and difficulties in controlling
gaming habits, which often lead to social and/or
emotional problems (7).In the ICD-11, the disorder
related to video games is defined as a pattern of
gaming behaviour (“digital games” or “video games”).
It is characterized by impaired control over gaming,
an increasing prioritization of gaming at the expense
of other activities to the extent that gaming displaces
other interests and daily obligations, as well as the
continuation or intensification of gaming behaviour
despite negative consequences (8). For a diagnosis of a
gaming-related disorder, the pattern of behaviour must
be severe enough to result in significant impairment in
personal, family, social, educational, professional, or
other important areas of functioning and is typically
present for at least 12 months (8). A key characteristic
of video game addiction is the loss of control, which
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12 mecemna (8). KirouoBa xapakTepucTHKa Ha 3aBUCHMOCTTA
KbM BHJICOUTPHU € 3arybara Ha KOHTpPOJI, KOETO C€ CBBp3-
Ba ChC CHIIHO JKEJIaHWE 3a MIpaeHe, 4YecTO ChoOIIaBaHe Ha
CHUMIITOMH Ha aOCTHHEHLHs, CHJIEH eMOLMOHAJIeH WiH (u-
3UYECKU JUCKOM(OPT MPH aHTaKUpPaHe ¢ IPYTU NEHHOCTH.
Beuukn Te3u Hema ca BaKHU MPENyNpPeTUTETHH 3HAIH 3a
MpOOIEMHO UTPOBO moBeneHue (9).

Ort gpyra cTpaHa, UTPaeHETO Ha BUJCOUTPU YECTO CE U3II0II3-
Ba M KaTO MEXaHU3bM 3a CIIPABSIHE C pEaTHH IIPOOJIEMH U Ha-
MaJisiBaHe Ha CTpeca U TPEBOKHOCTTA. BhIipeku ToBa, KOraTo
UTPHTE Ce MPEBHPHAT B OCHOBCH HAYWH 32 Pa3pelllaBaHe WK
CIpaBsiHE C HETATHBHY EMOITMOHATIHU CHCTOSTHUS, TOBA MOXKE
Ia moeene 1o mpobiemHo urpoBo moeaeHue (10, 11). Ha-
MpUIMEp H3IIOJI3BAaHETO Ha BHUICOUTPHTE KATO CTPATETHS 3a
CIpaBsiHE C JICTIPECHs WIIN CaMOTa MOXKE J1a BB3IMPEISATCTBA
Pa3BUTHETO Ha COI[MAJIHA KOMIIETEHTHOCT B PEaTHUTE B3au-
MozeicTBUs. Ta3u 3aBUCMMOCT MOXe J1a JOBEJ/IE /10 PEIUINB
MIPH ONIMTH 32 HAMAJISIBAaHE HAa HTPOBOTO BpeMe, Thii KaTo UH-
JUBUINTE MOJKE a HAMAT JOCTATHYHO OIHT B yIIPABICHUETO
Ha BCEKUJHEBHUS CTPEC MJIM B PyTUHHUTE COI[MATHH B3au-
mopueictaust (12). [IpoGieMHOTO UTpaeHe Ha BUJICOUTPH NTPH
FOHOIIIUTE BOJIM JIO TI0-BUCOK PUCK OT MPEKUBSIBAHEC HA UYB-
CTBa KaTO MOTUCHATOCT, pa3Jpa3HEHHE, JOII0 HACTPOEHUE,
HEPBHOCT, yMopa, usromenue u crpax (13). [Ipuctpacrssa-
HETO KbM BHUICOUTPUTE € TIOOOHO Ha MHTEPHET 3aBUCHMOCT-
Ta, kK050 K. FibHT eduHuIpa KaTo HeCIOCOGHOCT 32 KOHTPOIT
BBPXY HMITYJIICHTE, IPOMSHA HAa HACTPOSHUETO, OATCTBO OT
MpoOIeMH, HETTMKUPAaHe Ha 3HAYNMH B3aNMOOTHOIIICHUS H
np. (14). Bpemeto, mpekapaHo B urpa, € Kito4oB (HakTop 3a
OIIEHKa Ha CTENEeHTa, 0 KOSITO MPOOIEMHOTO UTpacHe BIIH-
si€ BbpXy BCEKHIHEBHOTO (yHKInonupane (15, 16). Uscnen-
BaHMS TOKa3BaT, ye MPEKOMEPHOTO UTPACHE HA BUJCOUTPU
MOXe JIa JIOBeJle JI0 HeraTUBHH MOCJIEANIHN 32 (HPU3MIECKOTO
3[[paBe M MCHXOJIOTHYECKOTO OJIarornoylyyne Ha HrpaduTe
(17). IlpucTpactssBaHETO KBM BHJICOUTPH MOXKE Jia IIPOBOKHU-
pa nmpobiemu karo arpecus, nenpecust (17, 18), TpeBoskHOCT
(19), cnabu akagemudHH TMOCTHX)eHHS (20), 3aTpyTHCHUS B
MEXIYITUIHOCTHUTE OTHOMICHUS (21), HApyIIeHUsS HA CHHA
(22), camonapansBane u cynuuaau mucnu (18, 22, 23).

B n3cneaBanusTa ChINO TaKa Ce yCTAHOBSBA BPb3Ka Ha JIMY-
HOCTHUTE XapaKTEPUCTUKH IO Mojeia Ha ,,l onemute mert™
C pa3JIMYHU MOBEACHYECKU 3aBUCUMOCTH. [IpucTpacrsiBane-
TO KBbM BHJCOUTPH KOpEJINpa MOJ0KHUTETHO C HEBPOTH3MA U
OTPHIATETHO C eKCTPaBEePCHsITa, APYKEITIOOHOCTTA U Ch3HA-
TenHocTTa (24, 25). MoMueTaTa ca mo-CKJIOHHU Ja Pa3BUAT
MPUCTPACTABAHE KbM BHUICOUIPH, KAKTO M Ja MPOSBIBAT
MO-BHCOKO HUBO HA HEaJalTHBHU KOTHUIUH 3 JINYHUTE OY-
aKBaHUA U BIpBaHUs (5, 26). MomueTaTa CHIIO0 TaKa 0-4eCTO
chOOIIaBaT 3a MPOOJIEMH, CBbP3aHU C BHICOUTPUTE, JOKATO
MOMHYETATAa Ca M0-CKJIOHHHU JIa M3I0JI3BaT HealanTHBHY Me-
XaHM3MH 32 CIPaBsiHE, KOraTo ca U3MPaBeH! MpeJl MpoosieMu
C IICUXUYHOTO 311paBe. OCBEH TOBa MOMYETaTa 4YeCTO U3IHUT-
BaT MO-TOJISIMO YyBCTBO Ha CPaM 3a CUMIITOMHU Ha TICUXUYHO
3a00JIsIBAaHE W Ca IMO-CKJIOHHU Jla WHTEepHAIM3UpaT HOPMH,
KOHMTO OTXBBPJIST U3Pa3sBaHETO Ha cIa0OCT WIIH YSI3BUMOCT
4, 6).
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is associated with a strong desire to play, often
accompanied by symptoms of withdrawal, and intense
emotional or physical discomfort when engaging in
other activities. All of these are important warning
signs for problematic gaming behaviour (9).

On the other hand, playing video games is often used
as a mechanism to cope with real-life problems and
to reduce stress and anxiety. However, when games
become the primary means of resolving or preventing
negative emotional states, this can lead to problematic
gaming behaviour (10, 11). For example, using video
games as a strategy to cope with depression or loneliness
may hinder the development of social competence
in real-life interactions. Such dependency can lead
to relapse when attempts are made to reduce gaming
time, as individuals may lack sufficient experience in
managing everyday stress or routine social interactions
(12). Problematic video gaming among youth increases
the risk of experiencing feelings such as depression,
irritability, low mood, nervousness, fatigue, exhaustion,
and fear (13). Video game addiction is similar to
internet addiction, which K. Young defined as an
inability to control impulses, mood changes, escape
from problems, neglect of significant relationships, etc.
(14). The time spent gaming is a key factor in evaluating
the extent to which problematic gaming affects daily
functioning (15, 16). Research indicates that excessive
video gaming can lead to negative consequences for
players’ physical health and psychological well-being
(17). Video game addiction may provoke problems such
as aggression, depression (17, 18), anxiety (19), poor
academic performance (20), difficulties in interpersonal
relationships (21), sleep disturbances (22), and even
self-harm and suicidal ideation (18, 22, 23).

Research has also found a relationship between
personality traits based on the “Big Five” model
and various behavioural addictions. Video game
addiction correlates positively with neuroticism and
negatively with extraversion, agreeableness, and
conscientiousness (24, 25). In addition, boys are more
likely to develop video game addiction and to exhibit
higher levels of maladaptive cognitions regarding
personal expectations and beliefs compared to girls (5,
26). Boys also tend to place greater value on gaming
rewards and are less inclined to stop playing if certain
tasks have not been completed (26). Furthermore, boys
often report more problems related to video gaming,
while girls are more likely to use maladaptive coping
mechanisms when faced with mental health issues. In
addition, boys frequently experience a greater sense
of shame regarding symptoms of mental illness and
are more prone to internalize norms that reject the
expression of weakness or vulnerability (4, 6).
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LUEN

W3cnenBaneTo nMa 3a IeN Ja MPOYYH COIMAIHH M TICHXO-
JIOTHYECKU KOpPEJaTH Ha CKJIOHHOCTTAa KBM 3aBHCHMOCT OT
BUCOUTPHU cpell toHOoIM oT bwearapus, ['spuus, Uranus u
Ilopryranus.

MATEPUANT U METOAU

NUHcmpymenmu

3a mocTUraHe 1ejaTa Ha H3CJICABAHCTO € U3I1I0JI3BaHa MCTOAU-
Ka, KOJATO BKJIFOYBA CJICAHUTE BBIIPOCHUIIN U CKaJIN.

Ckalia 3a 3aBHCHMMOCT KbM Buaeonrpu. CrienuaiHo 3a Ha-
CTOSIIIETO U3CJIE/IBaHE € KOHCTPYHPAaHA OPUTHHAIHA aBTOPO-
Ba CKaJa, KOsATO Ce OCHOBaBa Ha KoHIennusTa Ha K. SHT 32
uHTepHeT 3aBucuMocT (14). Ckamara n3MepBa HaBHUIUTE 32
UTpa Ha BUJCOUTPU U HUBATA HA 3aBICHMOCT, KaTO BKIIFOYBa
JIEBET TBBPIACHUS, KOUTO ce OoneHsBar ¢ JIMKppTOBa cKaa -
oT ,,l—HuKora* mo ,,5—BuHarn". [IcHXOMeTpHYHNUTE XapaKTe-
PUCTHKHU BBB BCHYKH M3BAJKH Ca MHOTO 100pu — bbirapus
(0=0,84), I'vprus (0=0,86), Utanus (0=0,70) u [lopryranus
(0=0,82). Obmiara ckajga OT BCHUKH TBBPIACHUs 0(opMs ye-
THPH HUBA Ha PUCK OT pa3BHBaHE Ha 3aBUCHMOCT KbM BUJICO-
urpu: 6e3 puck (10 9 Touxu), HUCHK puck (10-18 Toukn), yme-
peH puck (19-28 Toukwn) ¥ 3aBHCUMOCT (HaJ[ 28 TOYKH).

Bwvnpocnuk 3a oyenka na momugume 3a uzpaeHe Ha guoe-
ouzpu (Motives for Online Gaming Questionnaire - MOGQ)
(29). BbOpocHUKBT chabpxka 27 TBBPACHUS C S-CTeneHHa
CKaJla 3a OLIEHKa - OT ,,1-MoYTH HUKOra/HuKora™ o ,,5-1oytu
BUHArW/BUHAru". Bbp3 ocHOBa Ha ()aKTOPEH aHAJIU3 Ca H3BE-
neHu 1iect moackaiu: ,,Coruanau MotuBu™ (0=0,60), ,,13-
OsirBaHe W HamaJsiBaHe Ha HampexeHueto (o = 0,88), ,,Cbc-
te3arenHocT (o = 0,81), ,,PasButne Ha ymenus“ (o = 0,85),
,Pantazus” (0=0,81) u ,,PazBneuenue” (0=0,79).

Bwvnpocnux 3a cnpasane cvc cmpec (Responses Stress
Questionnaire — RSQ) (32). 3a meiauTe Ha HACTOSIIOTO MPO-
yuBaHe ca u3non3BaHu 10 TBBpACHUS OT OPUTMHAIHUS Bb-
MIPOCHHK, KOMUTO 0(OPMSIT J1Ba (hakTOpa ¢ MHOTO J100pH TICH-
XOMETPUYHH XapaKTepUCTUKH: ,,M30srBane” (o = 0,78) u
,Pemasane Ha nmpodnemu™ (o = 0,60). Ckanara 3a oleHKa Ha
TBBPICHUATA Bapupa OT ,,|—1300110° 110 ,,4—MHOT0".

Jluunocmen 6vnpocHux no moodena na ,,lonemume nem
AuyHOocmHu wepmu . 3a 11e1Ta Ha U3CIEIBAHETO € U3II0I3Ba-
Ha KpaTKa Bepcus Ha BbIIPOCHUKA, alalITHPaH 32 ObJITapCKust
couunokynrypen kourekct (Big Five Inventory -BFI) (33, 34).
BbrnpocHUKBT BKIIOUBaA 15 TBBp/IeHUS C S-CTENeHHA cKaJia 3a
OLIEHKA - ,,1-13001110 HE CBbM ChIVIaCEH/a" 10 ,,5-HAII'bIIHO CbM
cpriacen/a”. Ilerte hakTopa Mokas3BaT BUCOKH CTOIHOCTH Ha
BBTPEIIHa KOHCUCTEHTHOCT: ,,EkcrpaBepcusa™ (0=0,71), ,,He-
Bpotm3beM™  (0=0,67), ,,Jpyxemt00HOCT/HI0OpOHAMEPEHOCT
(0=0,84), ,,OTkpuToCT KB6M HOB ot (0=0,72) u ,,CH3HATEI-
HoCcT/tIeneHacodeHocT (a=0,74).

Hu3saiH u npouedypa

W3zcnenBaHeTo € MpoBeeHO Upe3 OaTeprs OT CAMOOIECHBIHH
TICUXOJIOTUYECKH BBIIPOCHUIIN U CKAJIU, TTOMIBJIBAHM OT IOHO-
IIUTE B TPYNOB (OpMAT B YUMJIMIIHA CPEAd. YUACTHUIUTE
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AIM

The main aim of the study is to investigate the social and
psychological correlates of the propensity for video game
addiction among adolescents from Bulgaria, Greece,
Italy, and Portugal.

MATERIAL AND METHODS

Instruments

To achieve the aim of the study, a methodology was used
that includes the following questionnaires and scales:

Video Game Addiction Scale. An original scale was
developed based on K. Young’s concept of internet
addiction (14). The scale measures video game
playing habits and levels of addiction, including nine
statements evaluated on a Likert scale — from “l-never”
to “S—always”. The psychometric properties across all
samples are very good — Bulgaria (o = .84), Greece (o =
.86), Italy (o = .70), and Portugal (o0 = .82). The overall
scale, derived from all statements, defines four levels of
risk for developing video game addiction: no risk (up to
9 points), low risk (10—18 points), moderate risk (19-28
points), and addiction (over 28 points).

Motives for Online Gaming Questionnaire (MOGQ)
(29). The questionnaire contains 27 statements on a
5-point scale — from “l-almost never/never” to “5—
almost always/always”. Based on factor analysis,
six subscales were derived: “Social motives” (o =
.60), “Avoidance and tension reduction” (o = .88),
“Competitiveness” (a = .81), “Skill development” (a0 =
.85), “Fantasy” (o = .81), and “Recreation” (a0 = .79).

Responses to Stress Questionnaire (RSQ) (33). For the
purposes of the present study, 10 statements from the
original questionnaire were used, forming two factors
with very good psychometric properties: “Avoidance” (o
= .78) and “Problem-Solving” (a. = .60). The evaluation
scale for the statements ranges from “l-not at all” to
“4—a lot”.

Big Five Inventory. For the purpose of the study,
a short version of the questionnaire adapted to the
Bulgarian sociocultural context (Big Five Inventory —
BFI) (34, 35) was used. The questionnaire includes 15
statements on a 5-point scale — “l1—strongly disagree” to
“S—strongly agree”. The five factors show high internal
consistency: “Extraversion” (o = .71), “Neuroticism” (o
=.67), “Agreeableness/Goodwill” (o = .84), “Openness
to new experiences” (o = .72), and “Conscientiousness/
Goal orientation” (a0 = .74).

Design and Procedure

The survey was conducted using a series of psychological
self-report questionnaires, which were administered in a
group format within a school environment. Participants
provided informed consent prior to taking part in the
study. The questionnaires were completed in the official
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MOANKUCBAT MHOOPMHUPAHO CHIVIACHE 32 YYaCTHE U TOIbIBAT
BBIIPOCHULIUTE HA O(HUIIMATHUS €3UK BbB BCIKA JbPIKaBa.

UscnedeaHu nuua

W3cnenBaneTo € mpoBeAeHO ¢ 353 IOHOIIM OT YeTUPH IbprKa-
BH, KOUTO UTpasT BUAeourpu — bearapus (n=103), I'epriusg
(n=65), Uranus (n=106) u Iopryranus (n=79). B npoyusa-
HeTo ca BkJItoueHu 231 momyeTa u 122 momudeTa Mexay 11 u
19-ropumrHa BB3pact (X=14,56; SD=1,86). Criopes BpemeTo,
MIPEeKapaHo B UTPa Ha BUJICOUT PH, PECIIOHICHTHTE ca pa3mpe-
JIeJICHU B YETHPH TPYIH: TIO-MaJIKO OT eIMH 4ac Ha JaeH — 103,
MEXJy €IMH 1 JBa 4Yaca Ha JieH — 119, Mmexxay Ba U TpH yaca
Ha JieH — 57, moBeye OT TpU Yaca Ha JieH — 64.

PE3YJITATH
Hueo Ha puck u 3asucumocm KbM eudeouzpu

B®b3 ocHOBa Ha 00111aTa CKaJla HABUIUTE M HATTIACHTE K'bM BH-
JICOUTPH ca 000CcOOSHH YETUPU HUBA HA PUCK OT Pa3BUTHE HA
3aBUCHMOCT: 0€3 PHCK, HUCKO HUBO, YMEPEHO HUBO U 3aBHCH-
MOCT OT BHjieourpu. BaxHo e ja ce orOenexu, 4e B HaCTO-
SIOTO U3CJIE/BAHE TEPMUHBT ,,3aBUCHUMOCT"® HE CE U3I10JI3Ba
B KJIMHUYHUS My cMUCBHI. CpeaHara CTOWHOCT MPH BCHYKH
M3CIIEABAHM JIMIIA TIOKA3Ba YMEPEH PUCK OT 3aBUCUMOCT KbM
Buneourpu (X = 21,26, SD = 6,66) (Bx. Tadum. 1).

Tabn. 1. PasnpedeneHue Ha udcnedsaHume nuya crioped
HUBOMO Ha 3agucumocm KbM gudeouzpu (bpod u
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language of each respective country to ensure clarity and
ease of understanding for all participants.

Participants

The study included a total of 353 video game players
from four European countries — Bulgaria (n = 103),
Greece (n = 65), Italy (n = 106), and Portugal (n = 79).
The study included 231 boys and 122 girls aged between
11 and 19 years (M = 14.56; SD = 1.86). According to the
time spent playing video games, the respondents were
divided into four groups: less than one hour per day —
103, between one and two hours per day — 119, between
two and three hours per day — 57, and more than three
hours per day — 64.

RESULTS
Risk Levels of Video Game Addiction

Based on the overall scale, video game habits and
attitudes were classified into four risk levels for
developing addiction: no risk, low risk, moderate risk,
and video game addiction. It is important to note that
in the present study the term “addiction” is not used in
its clinical sense. The mean score among all participants
indicates a moderate risk of video game addiction (M =
21.26, SD = 6.66) (see Table 1).

npoyeHm)
Bpoii 1 NPoLEHT Ha U3cneaBaHUTE INLLA B U3BAJKUTE
I7E LS Bbvarapusa Mpuma Utanua NopTtyranua
(n=103) (n=65) (n=106) (n=79)
be3 puck 0,0 9 TOUKH 28 (27,2%) 20 (30,8%) 40 (37,7%) 24 (30,4%)
Hucvk 10 5,018 TOUKM 50 (48,5%) 28 (43,1%) 51 (48,1%) 42 (53,2%)
YmepeH 19 f0 28 TOuKM 21 (20,4%) 14 (21,5%) 15 (14,2%) 11 (13,9%)
3asucumocm 29 1 noBeue TOUYKU 4 (3,9%) 3 (4,6%) -- 2 (2,5%)

Table 1. Distribution of participants according to the

Ot nanHuTe B Tabiauma 1 ¢ BUJIHO, Y€ HA-BHCOK € JICJIBT Ha

level of video game addiction (by count and

percentage)
Ne (% of the Sample)

EEng SEIE Bulgaria Greece Italy Portugal

(n=103) (n=65) (n=106) (n =79)
No risk up to 9 points 28 (27,2%) 20 (30,8%) 40 (37,7%) 24 (30,4%)
Low 10 to 18 points 50 (48,5%) 28 (43,1%) 51 (48,1%) 42 (53,2%)
Moderate 19 to 28 points 21 (20,4%) 14 (21,5%) 15 (14,2%) 11 (13,9%)

Addiction 29 and more points 4 (3,9%) 3 (4,6%) -- 2 (2,5%)

pecnionieHTUTe B MTanus, Kouto nomajaat B rpynara 6e3 puck
OT 3aBUCUMOCT K'bM BHUJICOUTPH, CICIBAHU OT Te3U B [ 'bprius,
Iopryranus u bearapus. B rpynata Ha IOHOIIUTE C HUCHK
pUCK Hali-MHOro ca u3cienBaHuTe juna ot llopTyranus,
cneasanu ot bwirapusa, Uranua u I'spuus. B rpynata Ha
YMEpEHUs PUCK OT pa3BUBaHE Ha 3aBUCUMOCT KbM BUACOUTPU
HAH-TOJISIM IIPOIICHT U3CIICABAHY JIUIA ca YCTAaHOBEHU B ['bp-
s, ¢ mouTtu 1% mo-manko B benrapus, nokato B Uranus u

From the data in Table 1, it is evident that the highest
proportion of respondents in the no-risk group is found in
Italy, followed by those in Greece, Portugal, and Bulgaria.
In the low-risk group, the highest number of participants
is from Portugal, followed by Bulgaria, Italy, and Greece.
In the moderate risk group for developing video game

22 BN W W Tov17 M MK+ 18 W W BbIFAPCKO CMUCAHME 3A OBLECTBEHO 3[JPABE M M M 2025 M M M BULGARIAN JOURNAL OF PUBLIC HEALTHM M M Vol.17 M M No 1 W W



NMCUXMYHO 3APABE

Iloptyranus - csc 7-8% mo-manko. I[IpaBu BredatieHue, ue
B Utanus He ce OTKpUBAT PECHOH/ICHTH, KOUTO Ca 3aBUCUMHU
KBM BUJICOUTPH, JOKATO Te3H OT ['bpIIHs ca ¢ Hai-BHCOK IPO-
LIeHT, ciieBaHu oT bearapus u [lopryranus.

Pa3nu4yusi 8 Husomo Ha 3agucumMocm om
eudeouzpu

3a mpoBepka Ha eekTa Ha AeMOrpa)CKUTe U KOHTEKCTya-
HU ITPOMEHJIMBH BBPXY HHBaTa Ha PUCK OT 3aBUCUMOCT KbM
BUJICOUT'PY € MPOBEJICH T-TECT 32 HE3aBUCHMH M3BAJIKH U €]I-
Ho(akTopeH nucnepcuoneH ananus (One Way ANOVA).

Mesxy MOMYETaTa © MOMHYETATa CE YCTAHOBSIBAT PA3JIUKH
B HUBOTO Ha pHUCKa OT pa3BMBAHC HAa 3aBUCHUMOCT KbM BHUJIC-
ourpu ¢ Maibk edekrt (t(351) = 2,477, p< 0,01; d=0,27). [1pu
MOMUYETaTa Ce PErHCTPUPAT 3HAYMMO MO-BUCOKH PE3yNITATH
(X=21,89) B cpaBHeHue ¢ Momuyerata (X=20,06). lannuTte ca
npeacTaBeHu Ha purypa 1.

MENTAL HEALTH

addiction, the highest percentage of participants is found
in Greece, with almost 1% less in Bulgaria and 7-8%
lower in Italy and Portugal. It is noteworthy that in
Italy no respondents were found to be addicted to video
games, while those in Greece had the highest percentage,
followed by Bulgaria and Portugal.

Differences in Addiction to Video Games

Independent samples t-tests and one-way ANOVA
analyses were conducted to examine the impact of
various demographic and contextual factors on the levels
of video game addiction.

Significant differences in the risk of developing video
game addiction were found between boys and girls, with a
small effect (t(351) = 2.477, p<.01; d =.27). Boys recorded
significantly higher scores (M=21.89) compared to girls
(M=20.06). The data are presented in Figure 1.

45
36
27
21.89
18
9
Mube / Male

20.06

HWenu/ Female

Que. 1. Paznuyusi no rnosn 8 HU8ama Ha rpucmpacmsieaHe
KbM gudeouzpu

Criope mpeAnOYNTaHUETO 32 UTPa ChBMECTHO C IPYTH UT'pa-
YU FUIH CAMOCTOSITEITHO CE YCTAHOBSBAT 3HAYMMU PA3JIHKU B
HUBaTa Ha MPHCTPACTSIBAHE KBM BUJCOUTPH C TOISIM €PEKT
(t(337)=5,495, p < 0,001, d= 0,85). JanHuTE, IpEIACTABCHHU HA
¢durypa 2, couart, ue M3CICABAHUTE JHIIA, KOUTO MPEATIOUN-
TaT Ja UTPasT C AIPYTH UTPAYU IPOSBSIBAT YMEPCHO HIBO Ha
puck ot 3aBucuMocT (X=21,96), mokato Te3w, KOUTO TpPE-
MOYMTAT JIa UTPAST CAMOCTOSITEITHO - HUCHK pUCK (X=16,68).

Figure 1. Gender differences in addiction to video
games

According to the preference for playing with other players
or alone, significant differences in levels of video game
addiction were found with a large effect (t(337)=5.495,
p<.001, d=.85). The data presented in Figure 2 indicate
that participants who prefer to play with other players
exhibit a moderate risk of addiction (M=21.96), while
those who prefer to play alone show a low risk (M=16.68).

43
36
27
21.96
18
9
C apyrn urpawm
Multiplayer

16.68

CamocToATeNHO
Singleplayer

®ue. 2. Pasnuyus 8 HUsama Ha 3a8UcUMOCm KbM sudeouzpu
crioped npednoyumaHusima 3a uepa c 0pyau uepadqu
unu caMocmosimesiHo

Figure 2. Differences in levels of addiction to video
games based on preference for multiplayer or
single-player games
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BpemeTo, nmpekapaHo B Wrpa, Chilo ¢ 3HauuM (akKTop 3a
MpHUCTpacTsBane KbpM Buaeourpu ¢ royisim edekr (F(3,339)=
8,074, p<0,001, n?,=0,138). Ot naHHUTE, IPEICTABECHHU Ha (-
rypa 3, ¢ BUJHO, Y€ C yBeJIMUaBaHEe HAa BPEMETO 3a UT'PACHE Ce
MOBHIIIABA BEPOSITHOCTTA 332 Pa3BUBAHE HA 3aBHCUMOCT KbM
BUJICOUT PH.

MENTAL HEALTH

Time spent playing is also a significant factor for video
game addiction, with a large effect (F(3,339)=18.074,
p<0.001,7m2,=0.138). The data presented in Figure 3 show
that as the time spent playing increases, the likelihood of
developing video game addiction also increases.

45
36
27
20.94
18.63
18
g
Jo 1 mac Ot 1 no 2 gaca
Less than | hour a day Between 1 and 2 hours a day

Between 2 and 3 hours a day

25.83

Ot 2 go 3qaca ITogeue ot 3 waca

More than 3 hoursa day

Que. 3. Pasnu4us 8 HUsama Ha ripucmpacmsieaHe KbM
sudeouzpu crioped spememo 3a uzpa

lNcuxosnoz2uyecku Kopesilamu Ha HUBOMO Ha
3asucumocm om eudeouepu

3a ycTaHOBSIBAaHE Ha B3aMMOBPB3KHTE MEXK]Yy MPOOIEMHOTO
MOBEJICHHUE MPU UTPa HA BHACOUTPH U PA3TUIHHU ICUXOJO-
TUYECKH U JIMYHOCTHH (DaKTOPH € MPOBEACH KOPEIallMOHEH
aHanu3 (BXK. Ta0x. 2).

Tabn. 2. BsaaumMospb3Ku Ha HUBOMO Ha 3a8UCUMOC om
sudeouzpu ¢ Momueauyusima, cmpameauume 3a
cripassiHe U JIUYHOCMHUMe Yyepmu

Figure 3. Variations in levels of video game addiction
based on time spent playing

Psychological correlates of the level of
video game addiction

To establish the relationships between problematic
video game behaviour and various psychological
and personality factors, a correlational analysis was
conducted (see Table 2).

3aBUMCHMMOCT KbM BUAEOUIPU

Bvnrapus Mepumns WUtanusa MopTyranus
(n=103) (n= 65) (n=106) (n=79)
MoTHBaNHA 32 HIPAa HA BHACOHTPH
CouuanHi MOTHBH 443%%* 339%* 353%* 315%*
H30sareane n HamanaBane  .670%** .606%** S5T7** 493%*
Ha HaMpeXeHUETOo
CrCTe3aTenHocT 548%** 522%%* A428%* 376%*
Pas3BuTHEC HA YMCHHS L631%* S547%* S15%* 503%*
danTazus .O10%** .609%** S514%* 538%*
Pa3eneucHue 521 501%** 518%* 547%*
Crtparernu 3a cpaBsiHe
H30sreane 321%* A459%* ATT** 235%
PerraBane Ha npodnemu -.106 .201 .083 -.179
JIHuHOCTHH YepTH
EkcTtpaBepcus -.155 301* -.049 371#*
Hespotussm 120 185 - 153 218
HpyxentoOHoCT -.200% .085 -.092 019
OtBOpeHOCT KbM HOB onuT  -.085 .247* .105 -.028
Ce3HATENHOCT -.175 223 - 365%* - 177
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Table 2. Correlations between level of Addiction to
Video Game and Motivation for Online Gaming,
Comping and Personality Traits

Addiction to Video Games

Bulgaria (n = 103)

Greece (n = 65) Italy (n=106) Portugal (n=79)

Motives for Online Gaming

Social A43%* 339%* 353%%* J15%*
Escape and Reduced  .670%* .606%* STTHE 493 %%
Tension

Competition 548%* 522%% A28%* 376%*
Skill Development 631%* 547%* S15%* 503%*
Fantasy 610%* .609%* S14%* 538%*
Recreation S521%* S01%* S518%* 547%*
Coping

Avoidance 321%* 459%* ATTH* 235%
Problem-Solving -.106 201 .083 -179
Personality Traits

Extraversion -.155 301%* -.049 JT1*k*
Neuroticism 120 185 -.153 218
Agrecableness -.200* .085 -.092 .019
Oppennes to New -.085 247* 105 -.028
Experience

Conscientiousness -.175 223 -.365%* -177

Pesynratute mokas3BaT yMepeHM IO BHCOKH IIOJIOKHUTEN-
HU KOpeNallud MEXJIy MpoOJIEeMHOTO MOBEACHHE MpPU UTpa
Ha BHUJICOUTPHU M H3CIECIBAHUTE ACMEKTH HAa MOTHBAIUATA
3a urpa. Hali-cuiHu B3aMMOBPB3KU C€ YCTAHOBABAT MEXKIY
HUBOTO Ha PHCK OT 3aBHCUMOCT M MOTHBAalUsTa 32 N30srBa-
HE Ha HEMpPUSITHU NPEXKUBABAHMUS M HaMallIBaHE Ha CTpeca
1 €MOIIMOHAIHOTO HanpexeHue. [1ogoOHu ca u pesyiraTute
3a B3aMMOBPB3KUTE HA HUBOTO HAa PUCK OT 3aBUCHUMOCT KBbM
BUJICONTPU C M30ATBAHETO KAaTO CTPATETHs 3a CIPABSHE ChC
cTpeca. B ¢cbOTBETCTBHE C TOBA Ca M PE3yATATHTE 32 KOpena-
LUATA MKy HUBOTO HA PUCK OT IIPUCTPACTABAHE KbM BUIC-
OWTPU U N3IOI3BAHETO UM KaTO CPEJICTBO 3a OATCTBO B CHUITHO
xeaH (aHTazeH cBsT. Pa3zBUTHETO HAa HOBU yMEHHUS, ChCTeE-
3aTETHHUSAT €JIEMEHT, YIOBOJICTBUETO OT UT'PaTa Ha BUJCOUT U
CBIO CE OTKPOSIBAT KAaTO CHJIHU MOTHBAIIMOHHU (aKTOpH 32
HpucTpacTsiBane KoM TsX. Ilpu uscnensanure auua or I'sp-
nud u [lopTyranus ce ycTaHOBsIBA NOJOKUTETHA KOpeaarus
MEX/1y HUBOTO Ha PUCK OT 3aBUCHUMOCT OT BUJICOUTPU U JTUY-
HOCTHUTE uepTu ,,ExctpaBepcus® u ,,OTKPUTOCT KbM HOB
onut*. Ilpu pecnonaentute ot Uranus ce peructpupa oTpu-
LaTellHa B3aMMOBPB3Ka HA HUBOTO HAa MPHUCTPACTSIBaHE KbM
BUJICOUTPU U JINYHOCTHATA XaPAKTEPUCTHKA ,,Ch3HATEITHOCT/
LEIEHACOYEHOCT .

ANCKYCUA U SAKINTIOYEHUE

Hacrosmoro u3cnenBane Ha COLMATHU H MCHXOJOTHYCCKU
(akTOpu, KOMTO OKa3BaT BIUSHHE BHPXY pPa3BHBAHETO Ha
PHCK OT IPUCTPACTSBAHE KbM BHJICOUTPH, MOKA3Ba TEH/ICH-
MU, KOUTO 3aCHJIBAT U3CIIEOBATEICKIS HHTEPEC KbM 33/TblI-
OouaBaHe W pasuIupsiBaHe Ha npobiemarukara. [lonydeHure
pe3yJITaTH MOKAa3BaT, ue Pa3pOCTPAHEHUETO HA IPUCTPACTSI-
BaHETO KbM BUJICOUTPU CPEl M3CJISBAHUTE IOHOIIM B YETH-
pHUTE CTPaHHU € OTHOCHTETHO MO-MaJiko (Mexny 2,5 u 4,6%),
B CPaBHEHHUE C JAHHUTE 3a INI00ATHOTO Pa3NpOCTPAHEHHE Ha
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The results show moderate to high positive correlations
between problematic video game behaviour and
the investigated aspects of gaming motivation. The
strongest relationships were found between the risk level
of addiction and the motivation for avoiding unpleasant
experiences and reducing stress and emotional tension.
Similarly, the results indicate correlations between the
level of risk of video game addiction and the use of
gaming as a means of escaping into a highly desired
fantasy world. The development of new skills, the
competitive element, and the pleasure derived from
playing video games also stand out as strong motivational
factors for addiction. Among the participants from
Greece and Portugal, a positive correlation was found
between the risk level for video game addiction and the
personality traits of “Extraversion” and “Openness to
new experiences”. Among the respondents from Italy, a
negative relationship was recorded between the level of
video game addiction and the personality characteristic
“Conscientiousness/Goal orientation”.

DISCUSSION AND CONCLUSION

This present study investigated social and psychological
factors influencing the development of risk for video
game addiction and it shows trends which solidify the
research interest in further exploring and expanding
on the issue. The results indicate that the prevalence of
video game addiction among the studied adolescents
in the four countries is relatively low (between 2.5 and
4.6%), compared to global data on the prevalence of
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Taszu 3aBucuMocT (5). Bbrpeku ToBa e Ba)KHO Ja ce 00bpHE
BHUMaHUC Ha (hakTa, ye Mexay 14 u 22% umMaT yMEepeH pUCK
OT 3aBUCHMOCT, KOETO € MHJUKATOp 32 MOBUILICHO BHUMAaHUE
KBM IIpobsieMa 3a IPEeKOMEPHOTO UI'PACHE Ha BUJICOMTPH. YC-
TAHOBCHHTE B HACTOSIIOTO IIPOYYBAHE O-BUCOKH CTOHHOCTH
TP MOMYETaTa 3a pa3BUBaHEe Ha PUCK OT 3aBUCHMOCT K'bM BHU-
JICOMTPH Ca CHIIOCTABUMH C IAHHH OT M3CJICIBAHE CPE IOHO-
i B Kurait (26). M3cnegoBaTenuTe AOMYyCKaT, 4e MPHCTpac-
TABAaHETO KBbM BHJICOUTPH MOXKE Ja JOBENC JIO0 NO-BHCOKHU
HUBA Ha HEaJAlTUBHYU KOTHUIUH, KOUTO CE OTHACAT JIO HE3-
JIPaBOCIIOBHU MOJICIH Ha MHCJICHE, CBBP3aHU C OYaKBAHMITA
U BSApBaHHATA 32 COOCTBEHaTa JMYHOCT. MoMueTaTa CBhIIO
Taka MPUIKCBAT MO-TOJsMa CTOMHOCT Ha Bb3HATpaXJAeHUE-
TO OT UIpaTa U He ca CKJIOHHU Ja CIpaT Ja UIrpast, ako He
ca 3aBBPIIWIN ompeneneHn 3amadu (26). Jpyro BeposiTHO
oOsiICHEHHE Ha TIOJIOBUTE PA3IMYUS MOXKE Ja Oble CBbP3aHO
¢ pynknuonupanero Ha Mo3bKa (17, 27). KitowoBu paznuaus
MEXKy MBXKETEe 1 KEHUTE M0 OTHOIICHNE Ha BUICOUTPHUTE CE
YCTaHOBSIT 1 IPH CPAaBHEHHE C KOHTPOJIHA TPyIa B IPOMEHUTE
Ha MO3BYHATA aKTUBHOCT B 00JacTTa HA FOpHATA YETHA H3-
BHBKA — 9acT OT MpePpPOHTAIHUS J00 HAa MO3BKa, KOSITO € Ba-
’KHa 32 KOHTPOJIa HaJ UMITyJIcUTe. M3cneqBaHus CbC CKEHEP
Ha MPUCTPACTCHH KbM BUJCOUTPH KEHH HE COYAT Pa3IUIHs B
AKTHBHOCTTA Ha Ta3u 00JIaCT B CPABHEHHE C HEMPUCTPACTEHH
JKEHU Ha ChIllaTa Bb3pacT (28).

YcTaHOBEHUTE ITO-BHCOKH CTOWHOCTH B HUBATA 33 pa3BHBAHE
Ha PHCK OT 3aBUCHMOCT ITPU M3CJICABAHUTE JINIA, KOUTO IIPe/-
MOYUTAT J1a UTPasIT BUACOUTPU C IPYTH UIPavll HMAT CBOETO
BEPOSATHO OOSICHEHHE OT IJIe[HA TOYKA HA IOJOKHTEIHUTE
B3aMMOBPB3KH ChC COLMAIHATA MOTUBAIIHS 32 UTPA U ChCTe-
3aresHocTTa. ConnamHusIT pakTop € 3HAYMM 32 MOTHBAIUSTA
3a UrpacHe Ha BHJICOUTPH, THhU KaTO MOJYEPTaBa COIMATIHH
aCIIeKTH Ha UTPUTE KaTo YAOBOJICTBHE OT ONO3HABaHE Ha M
oO1yBaHe ¢ Jpyru Xopa, CbBMECTHa Urpa U paboTa B €KHII
(29). Apyr ocHOBEH MOTHBAIIMOHEH (DaKTOp 32 UTpa HA BUJICO-
UTPH € TIOCTHKEHUETO B KOHTEKCTAa HAa PA3BUTHETO HA YMEHHUS
u cbeTesateneH ayx (30). B tasu Bpb3ka yeuiamsTa 3a IpeBeH-
Vsl HA 3aBUCHMOCTTa KbM BHJICOMTI'PH IIPH IOHOLIH MOTaT 1a
ObIaT HACOUYCHH KBM aHTQXKHPAHETO UM C UTPH, KOUTO ITOBH-
IIaBaT caMOOLIEHKaTa, HaChbp4yaBaT aJalITHBHI MEXaHU3MU 32
CIIpaBsHE ChC CTPEca U M3rPaxKJaHe Ha IOJOKUTEIHN B3au-
MOOTHOIICHHUS C IPYTHUTE.

Bpemero 3a urpa e ¢akTop, KOHTO CHIIO AUPEpeHIIUPA HU-
BaTa Ha PUCK OT 3aBHCUMOCT KbM BHICOUTpH. TeHIeHIUATA
C MOBUINIABaHEe HA BPEMETO 3a UIpacHe Jla Ce yBelnu4yaBa H
MAaTOJIOTMYHOTO TOBEJCHUE, Ce MOTBBHPKIAaBA B MHOMXKECTBO
M3CNe/IBaHuUs. AHAIM3UTE MOKA3BAT, Y€ MPEKOMEPHOTO UIpa-
€He Ha BUJICOMTPU MOXKE Jla € MPOJUKTYBAHO OT KOH(MIUKTH
C IpyTUTE MOpau peHeOpersane BbB B3aMMOOTHOILICHUSATA,
y4eneto u/wnu padorata (31). BeposTHO OT TakaBa TieqHa
TO4YKa Morart aa ce O6HCHHT 1 YCTAaHOBCHUTE HaW-CUIIHU KOpe-
JJa MEXXAY HUBOTO Ha PUCK OT pa3BUBAHC HAa 3aBUCUMOCT U
M305TBAaHETO M HAMAJISIBAHETO HA HAIPEIKCHUETO KATO MOTHUB
3a MPEKOMEPHO MTPAcHE U KaTo M30sArBaIla CTPATETus 3a CII-
paBsiHE C BCEKHMJJIHEBHUS CTpeC W B3amMooTHomeHusTa (12).
WHuTepeceH pe3yiTar, MOJNy4YeH B HACTOSIIOTO H3CICIBAHE,
€, Ye UTPACHETO HAa BUJCOMTPH HE KOPEIUpA C PEIlaBaHEeTO
Ha MpoOJIEMH KaTo CTpaTerus 3a crpassiHe. B Ta3u Bpb3ka e
BaXKHO JIa C€ HANPABAT JOMBIHUTECIHH KOJUYECTBEHU M Ka-
YECTBEHH POYYBAHUS C TIO-TOJIEMH U3BAJKH.

MENTAL HEALTH

this addiction (5). However, it is important to note that
between 14 and 22% are at moderate risk of addiction,
which is an indicator that increased attention should
be paid to the problem of excessive video gaming. The
higher values found in this study for boys in developing
a risk for video game addiction are comparable to
data from a study among adolescents in China (26).
Researchers suggest that video game addiction may
lead to higher levels of maladaptive cognitions related
to unhealthy patterns of thinking associated with
expectations and beliefs about oneself. Boys also
attribute greater value to the rewards from gaming
and are less likely to stop playing if certain tasks have
not been completed (26). Another possible explanation
for the gender differences may be related to brain
function (17, 27). Key differences between males and
females regarding video games are also observed when
compared with a control group, in changes in brain
activity in the area of the superior frontal gyrus — part
of the prefrontal cortex that is important for impulse
control. Studies using scanners on video game addicted
women do not show differences in the activity of this
area compared to non-addicted women of the same age
(28).

The higher risk levels for addiction found among
participants who prefer to play video games with
other players can likely be explained by the positive
associations with social gaming motivation and
competitiveness. The social factor is significant for
the motivation to play video games, as it emphasizes
social aspects such as the pleasure of getting to know
and communicating with others, cooperative play, and
teamwork (29). Another primary motivational factor for
playing video games is achievement in the context of
skill development and competitive spirit (30). In this
regard, efforts to prevent video game addiction among
adolescents may be directed towards engaging them
in games that boost self-esteem, encourage adaptive
coping mechanisms for stress, and foster positive
relationships with others.

Time spent playing is also a factor that differentiates
the risk levels for video game addiction. The trend
of increasing play time correlating with pathological
behaviour is confirmed by numerous studies. Analyses
indicate that excessive video gaming may be driven by
conflicts with others due to neglect in relationships,
studies, and/or work (31). From this perspective, the
strongest correlations found between the risk level
for developing addiction and the use of avoidance and
tension reduction as a motive for excessive gaming—
as well as an avoidance strategy for coping with daily
stress and relationships—can be explained (12). An
interesting result obtained in the present study is that
video gaming does not correlate with problem-solving
as a coping strategy. In this regard, it is important to
conduct additional quantitative and qualitative studies
with larger samples.
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[TonyueHuTe pe3ynTaTy 3a B3aMMOBPB3KUTE HA TUYHOCTHUTE
4epTH U HMBATa Ha MPUCTPACTABAHE KbM BMJICOUTPU B Ha-
CTOAIIOTO NMPOYyYBAHE B U3BECTHA CTENEH CE Pa3andaBar OT
Te3u B ApyTH uscnensanus (24, 25). Hanpumep, pu pecrnos-
JIeHTUTE OT bharapus npykeno0HOCTTa KOpesrpa IOI0XKH-
TEJTHO C HUBOTO HA PHCK OT pa3BHBaHe Ha 3aBUCHMOCT. [Ipu
n3cnensanuTe auna ot I'spumst n IopTyramus ekctpasepcu-
ATa € CBbp3aHa MOJIOKUTEIHO C PHCKA OT MPUCTPACTIBAHE
KBM BUACOUTPU. MexXly HEBPOTHU3MA U PUCKA OT 3aBUCUMOCT
KBbM BHJICOUTPH HE CE YCTAHOBABAT 3HAYMMHM B3aHMMOBPB3KU.
EnuncTBeHO mpH m3cnenBaHuTe duia ot Mranus ce peruc-
Tpupa OTpULIATEIHA KOpeNalusi MEKIY Cbh3HATEIHOCTTa U
HUBOTO Ha PUCK OT IIpUCTpacTsBane. BeposiTHOTO 00sicHeHUE
Ha TEe3U Pe3yJITaTH MOXKeE Jia € CBbP3aHo ¢ (pakTa, ue JaHHUTE
B HACTOAILIOTO M3CJIEABAHE HE Ca NMPEACTABUTEIHH 3a CHOT-
BETHUTE CTPAHM, U3BAJKHUTE HE Ca JAOCTATHYHO XOMOTEHHH,
KOETO MpEAToara JONbJIHUTEIHN EKCIIEPUMEHTH W BKJIIOU-
BaHE Ha KOHTPOJHM I'PYTIN 32 CPAaBHUTEIIHN aHAIN3HU. BakHo
e obaue /1a ce 0TOEIeXKH, Y€ B HACTOSIIIOTO MPOYyIBaHE CE yC-
TAHOBSIBA TTOJIOXKUTETHA B3aUMOBPB3KA MEKIY XapaKTepHC-
TuKata ,JOTKPUTOCT KbM HOB ONHUT 1 HUBOTO HA PUCK OT pa3-
BUBAHE Ha 3aBUCUMOCT. MoXe J1a ce JI0IyCHE, Y€ B IEPUOoAa Ha
FOHOIIECTBOTO HAa TOAPACTBAIIUTE € MPUCHIIO Ja MPOsABIBAT
CHJIHA JIF0O03HATEIHOCT, HO MOpaJin JIMIICATa Ha 10CTATbYHO
J00pe pa3BUTH YMEHHs 32 KOHTPOJI BEPXY UMITYJICUTE € Be-
POSATHO Aa pa3BUAT PUCK OT MIPUCTPACTSIBAaHE KbM BUJCOUTPH,
KOeTo Ja pedieKkTrpa HEraTUBHO BBPXY (HU3NYECKOTO MM
3[paBe U IICUXOJIOTUYHOTO OJIAroIoyyue.

ITo oTHOIIIEHHE HAa TPEBEHIIUATA Ha 3aBUCHMOCT KbM BHJICO-
UT'PU € BAKHO Jia C€ B3€ME MPEIBU/] U BJIUSHUCTO Ha COLIHAJI-
HUs KOHTCKCT, Bp'I)CTHI/IIlI/ITC u pOI[I/ITCJ'II/ITe, KOUTO MOrart aga
M3MOJI3BaT Urpara Karo ,,JUruTagHa 0aBayka™ u Jia ca 0BOJI-
HH, Y€ JIeI[aTa UM IMPeKapBaT BPEMETO CH, KaTo ce 3a0aBIsBar.

B 3ak10yeHune, H3CIIEIBAHETO IOMIPHHACA 32 M0-33IBI00YE-
HOTO pa30HpaHe Ha MAaTOJOTHYHOTO MTPAcHE Ha BUACOUTPH,
KaTo 00oraTsiBa TEOPETUYHUTE W EMITMPUIHN KOHCTPYKTH C
BJIMSHHETO Ha JeMOrpad)CKi, KOHTEKCTYalHU U TICUXOJIOTH-
yecku GakTopu. B Obreniu uzcieaBaHusi € He0OX0UMO JI0-
MIBJIHUTECIHO IMPOYYBAHE HA NCUXOJOIMYCCKUTE (baKTOpI/I 3a
Hurpa Ha BUACOUT'PU NOpaau JUHAMHUYHATA NIPUPOJa Ha TE3U
siBjieHUs. JIOHTUTIONHU U3CIEeIBaHUs ChIIO MOTAT Ja JOMPH-
Hecart 3a pa30MpaHeTO HA JMHAMHKATAa HA TO3H (DEHOMEH, a
KaueCTBEHM MPOYUYBAHMSI MOraT Ja CIIOMOTHAT 3a M0-3a]IbJI-
0oveHO pa3dmpaHe Ha MPEKUBSIBAHUITA U MOTHBUTEC HA WUT-
pauuTe. Pesynrarure OT HACTOSIIIOTO M3CIEABAHE MOTAT 1a
ce M3MOI3BaT 3a ObP3 CKPUHUHT U JUATHOCTHKA Ha PUCKA OT
pa3BHBaHE Ha 3aBHCHMOCT KbM BHICOMTPH W M3BEXKITaHE HA
HAyYHOOOOCHOBaHM MHTEPBEHIINH, KOUTO Jla C€ IMpHJIarar B
KOHCYJITAHTCKaTa MPAKTUKA 3a CIIPAaBSIHE C HETaTUBHUTE I10O-
cleinIy 3a pU3NYECKOTO U ICUXMYHOTO 3/[paBe Ha MJIaIUTE
xopa.

Baarogapuocru: M3cnensanero € peajn3upaHo
o poekT ,,GAME — Video Game to Improve
Mental Health*, Erasmus+, 2022-1T02-KA220-
SCH-00008683.
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The results regarding the relationships between
personality traits and levels of video game addiction
in the present study somewhat differ from those in
other studies (24, 25). For example, among respondents
from Bulgaria, agreeableness correlates positively with
the risk level for developing addiction. Among the
participants from Greece and Portugal, extraversion
is positively associated with the risk of video game
addiction. No significant relationships were found
between neuroticism and the risk of video game
addiction. Only mong the respondents from Italy we
found a negative correlation between conscientiousness
and the risk level for addiction. A likely explanation for
these results may be that the data in the present study
are not representative of the respective countries and
that the samples are not sufficiently homogeneous —
suggesting the need for additional experiments and the
inclusion of control groups for comparative analyses.
However, it is important to note that in the present
study a positive relationship was found between the
trait “Openness to new experiences” and the risk level
for developing addiction. It could be argued that during
adolescence, young people naturally exhibit strong
curiosity, but due to a lack of sufficiently developed
impulse control skills, they are likely to develop a risk
for video game addiction, which may negatively affect
their physical health and psychological well-being.

In terms of preventing video game addiction, it is
also important to consider the influence of the social
context, peers, and parents, who may use gaming as a
“digital babysitter” and be satisfied that their children
are spending their time having fun.

In conclusion, the study contributes to a deeper
understanding of pathological video gaming by
enriching theoretical and empirical constructs with the
influence of demographic, contextual, and psychological
factors. Future research should further investigate the
psychological factors of video gaming due to the dynamic
nature of these phenomena. Longitudinal studies can
also contribute to understanding the dynamics of this
phenomenon, and qualitative research can help provide a
deeper insight into players’ experiences and motivations.
The results of the present study can be used for rapid
screening and diagnosis of the risk of developing video
game addiction and for formulating scientifically
grounded interventions to be applied in counselling
practices for addressing the negative consequences on
the physical and mental health of young people.

Acknowledgments: This study is financed by the
project “GAME — Video Game to Improve
Mental Health*, Erasmus+, 2022-1T02-KA220-
SCH-00008683.
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BHUMAHUETO KATO
®AKTOP, CBbP3AH CbC
3ABUCUMOCTUTE KbM

NMCUXOAKTUBHU BELLWECTBA

Pocuna PaueBa

Jenapmamenm “llcuxonoeus”, Mncmumym 3a uscinedgéane Ha
Haceaenuemo u yosexa, bvneapcka axademus na naykume

PE3IOME

Hacmosawusam 0630p npedcmass eOHa om Kio4osume KO2HU-
MUBHU XAPAKMEPUCTIUKY - 6HUMAHUEMO U 83AUMOBPIKUME
MY CbC 3a8UCUMOCIUNME KoM AIKOXOI U HAPKOMUYU.

Pazenedanu ca ceoticmeama na 6HuMaHUEMO U MAXHOMO
3HaYeHUue 30 KOZHUMUBHOMO (DYHKYUOHUPAHE HA UHOUBUOA.
H3z6eden e nesponcuxonocuuern mooen 3a u3y4deanemo My,
KOUMO 6KIIOUGA HEe208U (PYHKYUU ¢ 207AMA OUACHOCTUYHA
CMOUHOCM 8 KIUHUYHAMA NPAKMUKA - PoKycupane, ycmoi-
uueocm, pasnpeoeinenue u npeskaiougare. 0Qb630pvm ouep-
maea cghepume Ha HAYUHOMO NOZHAHUE, KOUMO PA32NENCOAM
63AUMOBDBIKAMA MeICOY HAPYUWEHOMO GHUMAHUE U  YNO-
mpeba Ha ncuxoaxmuenu eewecmea (IIAB) — oucghynxyu-
ume HA GHUMAHUEMO KAMO: NPeOuxmop 3a (opmupane Ha
npobaemua ynompeba na I1AB; pe3yimam om npobiemHama
ynompebama na IIAB; puckos ¢paxmop @ npoyeca na 6v3-
CManogseane Ha 3a8uUcumMume.

Ipeocmasenu ca u 0CHOBHU ACNEKMU HA NOZHAHUETNO 3d HADY-
WEHOMO BHUMAHUE KAMO CUMAIMOM HA NPUOPYICABALY 3A6U-
cUMOCmma CUHOPOM Ha Oepuyum Ha 6HUMAHUEMO U XUNePaK-
muenocm (C/IBX). Pasenedanu ca 0CHOBHU npoyecu, C8bp3anu
€ maszu KOMOPOUOHOCM — enUOeMUONO2Us], NPOMUYaHe, jlede-
Hue u pexabunumayusi. I enepupanomo nosnamue mosgice 0d
HOCIYIHCU KAKMO HA KIUHUYHAMA NPAKMUKA, maxka u Ha 6voe-
WU U3CTIe0B8AHUS, HACOYEHU KbM 6HUMAHUEMO Kamo (pakmop,
C8BP3AH CC 3ABUCUMOCTIUME KbM AIKOXOI U HAPKOMUYU.

KurouoBu 1ymMu: BHIMaHue, HAPYLICHUS HA
(GyHKIIMUTE HA BHUMAHNUETO, 3aBUCHMOCTH KBM
AJIKOXOJ U HAPKOTHUIN

BbBEAOEHUE

3aBUCHMOCTHTE KBbM AJKOXOJ W HApKOTHIIM CE CBBP3BAT C
pa3NUYHKA HAPYIICHUS HAa GU3NIECKOTO U NMCUXUYHOTO 3/pa-
BE, KOMTO BJIMSAT BBPXY KadeCTBO HA JKMBOT M €TAlNTE Ha
JieYeHNe, pexaOMIUTalUs M PECOLHUANN3alNs, TpPe3 KOUTO
MIpeMHUHABaT 3aBUCHMHTE B IpoIieca Ha Bh3cTaHOBsBaHe (1-
3). 3HaYUM KOMIIOHEHT Ha MCUXHYHOTO 3/paBe € KOTHUTUB-
HOTO (P)YHKLIMOHMpAaHE HA MHIMBHIA. MHOTO HM3Cie10BaTeI
pasriekaaT KOrTUTUBHUTE HapyIIeHUs IPU 3aBUCUMUTE KaTo
HPSIKO CBBP3aHU C KOHTPOJA U PErysialusaTa Ha IOBEJCHUETO
(4-7). Ta3m BpB3Ka MpuAaBa JOIBIHUTEIIHA TEXKECT HA KOT-
HUTHBHUTE Ae(UINTH HA BCHUKN HNMBA Ha B3aWMOJCHCTBHE-
TO UM ¢ ynorpebara Ha [IAB. Te mpeuyar Ha OCH3HABAHETO H
pas3o3HaBaHETO Ha MPOoOJIeMHAaTa yrmoTpeda U 10 TO3M HaYHH
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ATTENTION AS A FACTOR
RELATED TO ADDICTIONS
TO PSYCHOACTIVE
SUBSTANCES

Rositsa Racheva

Department of Psychology, Institute for Population and
Human Studies, Bulgarian Academy of Sciences

ABSTRACT

This review presents one of the key cognitive
characteristics, attention, and its relationships with
alcohol and drug dependence.

The properties of attention and their importance for
cognitive functioning of an individual are discussed.
A neuropsychological model for study of attention is
derived, which includes functions with high diagnostic
value for the clinical practice — focus of attention,
sustained, divided and switching attention. The review
outlines the areas of scientific knowledge that address
the relationship between impaired attention and
substance use disorders (SUD) - attention dysfunctions
as. a predictor of SUD; a result of SUD; a risk factor in
the recovery process of addicts.

Key aspects of the knowledge of impaired attention as
a symptom of Attention Deficit Hyperactivity Disorder
(ADHD) accompanying addiction are also presented.
Basic processes associated with this comorbidity are
discussed, including epidemiology, course, treatment,
and rehabilitation. The knowledge derived can serve
both clinical practice and future research targeting
attention as a factor related to alcohol and drug
dependence.

Key words: attention, impairment of functions
of attention, alcohol and drug addictions

INTRODUCTION

Alcohol and drug addictions are associated with a variety
of physical and mental health impairments that affect
quality of life and the stages of treatment, rehabilitation,
and resocialization that patients undergo in the process
of recovery (1-3). A significant component of mental
health is an individual‘s cognitive functioning. Many
researchers view cognitive impairment in addicts as
directly related to the control and regulation of behavior
(4-7). This relationship highlights the importance
of cognitive deficits at all levels of interaction with
substance use. They interfere with awareness and
recognition of abuse and thus impede the possibility
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BB3MIPEISITCTBAT BB3MOXKHOCTTA 32 €(EKTUBHA IPEBEHIIHS
W paHHO MJCHTU(]UIMpAHE HA Pa3CTPOMCTBATA, CBBP3AHH C
ynotpebata Ha [TAB (8,9). [lonpunacsr 3a TpyAHOCTUTE ChC
CMa3BaHETO Ha IpaBHJIaTa U NPUABP)KAHETO KBM JICYEHHETO
(10,11). KommpoMeTHpaT cTaHIAPTHUTE MOAXOAH 3a JICUCHUEC
U JIOTIPUHACAT 32 MOBHIIEHUTE HUBA HA OTMAJAaHEe W PELUIHNB
(12,13). Cnenndukure Ha mpoduia Ha XopaTa ¢ KOTHUTHBHH
MeUIUTH HajJara HEOoOXOAMMOCTTa OT HOB MOAXOJ 3a pado-
Ta C Ta3W TaprerT rpymna. ToBa U3KUCKBa 3a1b100YaBaHE HA MO-
3HaHMETO B Taszu chepa. Hactosmusar 0630p pasriexia enuH
OT (yHAaMEHTAIHUTE KOTHUTHBHH MPOLIECH — BHUMAHHUETO U
HEroBUTe TUC(YHKIIMK KaTo MPENNOCTaBKa 32 Bb3HUKBAHE Ha
npobnemua ynotpeda Ha [TAB, dhakTop, KOiTO omIBpIKa yIio-
Tpebara ¥ B3MPEIsTCTBA €EeKTHBHOTO JICYSHHUE U PeXaduiu-
TaIys ¥ Bb3MOXKHA ITPOsIBA HA TPHUAPYIKaBalll 3aBHCHMOCTTA
CHHJIPOM Ha JICPUIIUT Ha BHUMAHHUETO C XUIIEPAKTUBHOCT.

BHUMAHUWUETO KATO KOrHUTUBHA
XAPAKTEPUCTUKA

BuumanueTo e GpyHaaMeHTaj eH KOTHUTHBEH MPOIEeC, KOWTO
€ CBBp3aH C LSJIOCTHOTO HEBPOIICHXOJIOTHYHO (DYHKIMOHH-
pane Ha uHAKMBHIA. Haii-001mo0 To Moxe na ce neuHupa Kato
(yHKIMOHAIHA CHCTEMA, KOSITO CE U3II0JI3BA, 32 JIa OPUCHTH-
pa u Qoxycupa ncuXu4yHaTa ASHHOCT 32 CICIU(DUYHHN 1IEIH.
Hapymiennero Ha ¢yHKIMHTE Ha BHUMAaHHETO CE IPOSIBSIBA
KaTO CHMIOTOM IPH Pa3JIM4HU HEBPOJOTHYHH, NMCHUXHUYHH H
MOBEJCHYECKH pa3cTpoiicTBa. Makap 4e e TpyIHO Ja ce Ha-
IPaBST TOYHH OLICHKHU Ha Pa3IpOCTPAHEHUETO Ha HAPYILICHH-
ATa Ha BHUMAHUETO, KaTO C€ MMa IPEIBH] TOJIEMHST Opoii
JUIA, CTPAJAIIN OT N30 PEeHNs, apEKTUBHHU Pa3CTPONCTBA,
SMUJICIPUYHY IPUITAIBIH C BDEMEHHO OTCHCTBHE, YCTAHOBE-
HUTC B KJIaCHaATa CTas l'[pO6J'[eMI/I C KOHIICHTpanuAaTa, MOXE
Jla ce Tpennonoxu, ye okoyno 10-15% oT HaceneHueTo KaTo
LsJ10 CTpada B €AWH UKW APYT MOMECHT OT HAKAaKBa IposABa Ha
HapyuieHo BHUMaHue (14).

JlaHHUTE OT HEBPOJIOTUYHH U3CIICABAHUS ITOKA3BaT, 4Ye MCH-
TaTHUTE ACHHOCTH, KOWTO y4YacTBaT B Pa3IUYHH BHJIOBE
KOTHUTHBHA 00paboTKa, ca JIOKaJIM3MpaHd B MO3BKAa U HUe
M3ITBITHEHNUETO HA 3aAa9NTe M3UCKBA KOOPIUHUPAHE HA TE3H
omepannu B cuctema (15). Mupcku gomycka, ue GyHKIHO-
HUPAHETO HAa BHHUMAaHHUETO € PEe3yJiTaT OT KOOPAMHHUPAHOTO
JICUCTBHE Ha HSKOJIKO eJIEMEHTa, CBbP3aHU B TaKaBa CUCTEMaA
(16). To3n MHOTOKOMIIOHEHTEH BB3IJIE/ 32 BHUMAHUETO € B
CHOTBETCTBHC C M3CICIBAHUATA HA 00paboTKaTa Ha MHQOP-
MaIus, KOUTO HIACHTUPHUIIMPAT pa3IndHu QYHKIUHU, CBbp3a-
HU C BHUMaHHETO, KaTO CEJIEKTUBHOCT, (POKyCHpaHe, KOHIICH-
Tpamusi, YCTOWIMBOCT WM OIHUTEITHOCT, MPEBKIIOUYBAHE HA
BHUMAaHHUETO, pa3celiBaHe, MOIYJIMpaHe Ha WHTEH3UBHOCTTA
Ha BHUMaHUETO W BHIMAaHHE, HACOUYCHO KBM IIPOIIECH, CBBP-
3aHM CHC 3aTIOMHSHE KaTO PENCTHIIN S, H3BIMYAHE H KOTHPaHEe
Ha uHpopmanus (17-19). 3a na 3amodne ga MPEoxoABa MPO-
macTTa MEXIy M3cleIBaHuATa B chepara Ha KOTHUTHBHATA
MICUXOJIOTHSI M HEBpPOIICUXoJorusaTa, Mupcku npezaniara orpa-
HHUYEHA TAKCOHOMUS Ha BHUMaHueTo (16), 6azupaHa oTdyacTu
Ha oruTa Ha 3yOMH J1a Kareropusupa JeGpuuuTUTe Ha BHUMAa-
Huero npu muzodpenus (20). B mo-kbcHUTE CH M3CIIEABAHUS
MHUpPCKHU U KOJIETH TIPEICTBIT HEBPOIICUXOJIOTNYEH MOJIEI 3a
n3ydaBaHe Ha BHUMAaHHUETO, KOWTO MIACHTUPHULINPA HAOOP OT
oTAeTHY (PAKTOPH, TIOJYUEHH MPH N3CIIE/IBAHE HA BH3PACTHH
U Jena ¢ Habop OT HEBPOIICHXOJIOTHYHHU TECTOBE, KOUTO ca
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of effective prevention and early identification of
substance use disorders on one hand (8,9). On the other
hand they contribute to difficulties with compliance and
adherence to treatment (10,11), compromise standard
treatment approaches, and contribute to increased rates
of dropout and relapse (12,13). The specific profile of
people with cognitive deficits requires a new approach to
working with this target group. This requires a profound
knowledge in this area. The present review examines
one of the fundamental cognitive processes - attention
- and considers its dysfunctions as: a predictor for the
onset of substance use disorder; a factor that maintains
use and hinders effective treatment and rehabilitation; a
possible manifestation of co-occurrence of ADHD and
SUD.

ATTENTION AS A COGNITIVE
CHARACTERISTIC

Attention is a fundamental cognitive process, related
to the overall neuropsychological functioning of an
individual. Generally, it can be defined as a functional
system that is used to orient and focus mental activity
for specific purposes. Dysfunctions of attention can
appear as symptoms in a variety of neurological,
psychiatric, and behavioral disorders. Although it is
difficult to make precise estimates of the prevalence
of attention disorders, given the large number of
individuals suffering from schizophrenia, affective
disorders, absence epileptic seizures, and concentration
problems of children in classroom, it can be assumed
that about 10-15% of the general population suffers at
some point from impaired attention (14).

Evidence from neuroscience suggests that the mental
activities involved in different types of cognitive
processing are localized in the brain and that task
performance requires coordination of these operations
in a system (15). Mirsky assumes that the functioning of
attention results from the coordinated action of several
elements linked in such a system (16). This multi-
component view of attention is consistent with studies of
information processing that identify various functions
associated with attention, such as selectivity, focusing,
concentration, sustainability or vigilance, switching,
distraction, intensity modulation, and attention directed
toward processes associated with remembering such as
rehearsal, retrieval, and encoding of information (17-
19). To begin to bridge the gap between research in
cognitive psychology and neuropsychology, Mirsky
proposed a limited taxonomy of attention (16), based
partially on Zubin‘s attempt to categorize attentional
deficits in schizophrenia (20). In their later research,
Mirsky and colleagues proposed a neuropsychological
model for the study of attention that identified a set of
separate factors derived from the study of adults and
children with a battery of neuropsychological tests
related to attention and derived the diagnostic utility of
these factors. They argue that there are three ,,elements*
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CBBP3aHU C BHUMAHMETO U U3BEXKAAT TUAarHOCTHYHATA MOJIe3-
HOCT Ha Te3u (akTopu. Te romyckar, ue uMa TpH ,,eJeMeHTa’
Ha BHUMaHUETO — (JOKyCHpaHe, yCTOHYMBOCT M PEBKIIOYBA-
HE - KOMTO MPEACTAaBIIsIBAT BA)KHU ACHEKTH Ha peryJanusira
Ha 00paboTKkaTa Ha HHQOpPMAITHSI.

EnemeHTHT QokycupaHe m3pa3siBa CIOCOOHOCTTA Ha YOBEKa
CEJICKTUBHO Ja HacOYBa BHMMAaHHUETO CH BBPXY KOHKpETHA
9acT OT BCHYKH BXOASMH cTuMynH. Koen ompenens ¢oky-
CUPAaHOTO BHUMAHUEC KATO IpAKa IMPOsBa HA OIrPaHUYCHUATA
Ha KamanuTeTa ¥ Ha (pakTa, 4ye Xxopara He Morar ja oopadoT-
BaT HEOTPAHMUYECHO KOJIMYECTBO HHPOPMAIIHSI €THOBPEMEHHO.
3aja4n, KOMTO M3UCKBAT paslpencisiHe HA BHUMAHHETO B
YCIIOBUSITA HA BUCOKH HHBA HA IPYyTH KOTHUTHBHU HM3HCKBa-
HYSI, HE3aBHCHMO JaJi CTaBa BBIIPOC 3a MaMeT, pelliaBaHe Ha
npoOJIeMU WK JOpH IBUTATEIHU PEaKiK, OOMKHOBEHO H3-
UCKBAaT (OKyCHpaHe HA BHUMaHUETO (21).

EnemeHTBT ycmotivusocm e criocoOHOCTTA 32 MO AbPIKAHE HA
(doxyca u OnuTEeNTHOCTTa BB BpemeTo. ChIecTBEHA Xapak-
TEPUCTHKA HA TO3W KOMIIOHEHT €, Ye KaueCTBOTO Ha YCTOW-
YHBOCTTAa Ha BHUMaHHUETO Ce BJIOIIABa C TEUYEHHE Ha BpeMe-
TO. YCTOWYMBOCTTA HA BHUMAaHUETO CE MPEBPbBIIA B OCHOBHA
TeMa Ha U3CJIe/[BaHE Mpe3 NOCISTHUTE HIKOJIKO JIECETHIICTHSL.
WHTepechT KbM TO3U KOMIIOHEHT JI0 T'OJISIMA CTEIEH € CBbp-
3aH C MPU3HABAHETO HA 3HAYCHHUETO MY 32 PA3IIUYHU KIIH-
HUYHHU Pa3CTPOICTBa, Hali-Beye 3a CHHIpOMA Ha Je(DUITUT HA
BHnMaHueTo (C/IB), KakTo ¥ Ha 3HAUYEHUETO MY 3a paboTara
Ha YOBEKa B PA3JINYHU CUTYAIlNH OT eKeTHEBUETO (21).

EnemMeHTBT npeskiiousane € CIOCOOHOCTTa Jja C€ MPOMEHS
(I)OKyC’bT Ha BHUMAaHUETO OT €AWH CTUMYJI HUJIM 3ajja4a KbM
npyr. To3u eneMeHT e Hepas3/ieinHa 4acT OT BHUMAHHUETO U
MO3HAHHMETO, KOSTO € MHIAMKATUBHA 32 TOBA KAaK Xopara pas-
MpeAeIsT YMCTBEHHTE CH PECypCH M MPEMHHABAT MEX]y
pa3IMYHU TOYKH Ha chepeoTouaBane. [IpoyuBaHusiTa B Ta3u
MIOCOKA YCTAHOBSIBAT, Y€ MAllUCHTH C JUAarHO3a MIH30(QPEHHS
umar crennpuyueH aupepeHnupan 1eUINT B TPEBKIIOYBA-
HETO Ha BHUMaHHETO (22).

BapeT 1 KOJICTU HAAT'paXaaT Ta3u KOHUCIIIHA 3a (byHKHI/II/ITe
Ha BHUMAHUCTO KaTO MpPaBAT pasrpaHUYCHUEC MEXKAY MPEB-
KJIFOYBAHETO U pa3lpee/IeHHeTO Ha BHUMaHHUETO (23).

EnemeHTBT pasnpedenenue n3passiBa ClocOOHOCTTA HA YOBE-
Ka J1a 00p’bIIa BHUMaHKE Ha /IBa CTUMYJIa €JHOBPEMEHHO, Ha-
IIpUMeEp Ja Kapa Kojla M Ja TOBOPH C IIBTHUK €THOBPEMEHHO
- HUTO €IHa OT ACHHOCTHTE HE CE CIHpa, 32 J]a CE M3BBPIIH
Jpyrara neiiHoct. B cBoe n3cnenBane bapeT u kosieru ycrano-
BSIBAT, Y€ PA3MPECIIHETO HA BHUMAHUETO MEXK/Y /1Ba CTH-
MyJia TIpYM W3BBPIIBAHETO Ha OIpe/esieHa 3ajada aKTHBHpa
pa3inyeH HabOp OT HEBPOHHU 00JIACTH OT M3IIBJIHCHHETO Ha
3aaa4u, U3UCKBallu MPCBKJIIIOUBAHEC HA BHUMAHUETO MCKIAY
JIBA BU3YyaJHH CTUMYJIa, BBIIPEKH Y€ CHIIECTBYBAT U OOIIU
3a 3ajaunTe 00JacTu Ha Mo3buHa akTuBauus (23). Te3u pe-
3yJITaTH Ha MPAKTUKa JlaBaT OCHOBAHME 3a Pa3IJIC)KJIAHETO
Ha TO3M €JIEMEHT KaTo OTAETHA KII0U0Ba XapaKTePUCTHKA Ha
BHUMAaHHUETO.

[pencraBenuTe eneMeHTH ca (PYHKIUM Ha BHUMAHHETO IO
cpirHOCTTA ch. CrienmuUKUTE UM TI0 OTHOIICHHE Ha JEHCT-
BUSTA, KOUTO M3IIBIHSABAT B Mporeca Ha oOpaboTka Ha To-
CThIIBallaTa I/IH(I)OpMaL[I/IH, Ca NMMOAKPENEHU C JaHHU OT pEeau-
a HEBPOICHUXOJOrMYHU H3CJICABAHHA, KOUTO YCTAaHOBABAT
pasnuyusi B 001aCTUTE B MO3bKa, KOMUTO CC aKTUBUPAT IMPH
M3BBPIIBAHETO HA Te3U QyHKIMH (24—27).
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of attention-focus, sustainability, and switching-
that represent important aspects of the regulation of
information processing.

The element of focusing expresses a person‘s ability
to selectively direct attention to a specific part of all
incoming stimuli. Cohen defines focused attention as
a direct manifestation of capacity limitations and the
fact that humans cannot process an unlimited amount
of information simultaneously. Tasks that require
allocation of attention in the context of high levels of
other cognitive demands, whether memory, problem
solving, or even motor responses, typically require
focused attention (21)

The element of sustainability is the ability to
maintain focus and vigilance over time. An essential
characteristic of this component is that the quality of
attentional stability deteriorates over time. Attention
persistence has become a major topic of research over
the past few decades. The interest in this component is
mainly due to recognition of its relevance to various
clinical disorders, most notably to attention deficit
disorder (ADD), as well as to its importance to human
performance in various situations of everyday life (21).

Element switching is the ability to change the focus
of attention from one stimulus or task to another.
This element is an integral part of attention and
cognition that is indicative of how people allocate
mental resources and switch between different points
of focusing. Studies in this direction have found that
patients diagnosed with schizophrenia have a specific
differential deficit in attention switching (22).

Barrett and colleagues further upgrade the concept
of functions of attention by distinguishing between
switching and divided attention (23).

The division element expresses a person‘s ability to pay
attention to two stimuli simultaneously, such as driving
a car and talking to a passenger at the same time-
neither activity is paused to perform the other activity.
In their study, Barrett and colleagues found that divided
attention between two stimuli, while performing a task,
activates a different set of neural areas than performing
tasks requiring switching attention between two visual
stimuli, although there are also task-common areas of
brain activation (23). These results, in fact, provide a
rationale for considering this element as a separate key
feature of attention.

The items presented are functions of attention
by their nature. Their specifics in terms of the
actions they perform when processing incoming
information is supported by evidence from a number
of neuropsychological studies that have identified
differences in the brain regions that are activated in the
performance of these functions (24-27).
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CrEYnNoONKN HA BHUMAHUETO IPU 3ABU-
CUMU KbM NCUXOAKTUBHN BELLJECTBA

B mayunara quTepaTypa BHUMAHHETO PSIAKO CE pas3riieka
KaTo OTJeNIeH KOTHUTHBEH MPOIIEC, CBBP3aH C MIPEBEHITUATA,
JICYCHUETO U pexadunnuTanusaTa Ha 3aBucuMu KsM [TAB. Bb-
MIPEKH TOBA MOTAT J1a C€ OTKPOSIT HAKOIIKO ITOCOKH Ha H3CIIE/I-
BaHMS Ha Ta3W B3aMMOBPBH3Ka.

Yact oT u3cieIBaHUATA YCTAHOBSBAT, 4e ACHUIIMTUTE BHB
(GyHKIMHTE HAa BHUMAHHUETO MOTaT Ja ObaT PUCKOBH (HaKTo-
PH 3a pa3BUTHETO Ha Pa3CTPOICTBa, CBBP3aHU C yrnoTpedara
Ha [TAB (28-30). JIonrutionHo nmpoyusane Ha ['anepa u xone-
T'Yl yCTaHOBSIBA, Y€ JIMIIaTa ChC CEPHO3HH HapyLICHHS HA BHU-
MaHHETO B JIETCTBOTO MMAT [10-BUCOKH HHMBA Ha yroTpeda Ha
BEIEeCTBa (PEIOBHO ITyIIEHE HA TIOTIOH, TPOOJIEMH C aJTKOXO-
7a, IpoOsieMHa yroTpeba Ha KaHaOuC U ynoTpeda Ha KOKaWH)
IIpe3 Mo-KbCHUTE €TANH OT XUBOTA CH B CPaBHEHME C Jle1aTa
0e3 HapyLIeHHWs Ha TO3W KOTHUTHBEH Iporiec. CXOMHH ca U
JTAHHWUTE OT IPOCHEKTHBHO MpoyuBaHe Ha TamepTt u Kosery.
Te ycTaHOBsIBaT, 4e pe3yATaTUTE HA U3CIECABAHNTE JINLA B Ha-
4aJ0TO Ha MPOYYBAHETO, OTYyUEHH MPHU H3CIICABAHE HA BHH-
MaHHETO, 3HAYNMO IPE/ICKA3BaT CHMITOMHTE Ha yroTpeda u
3aBHCHUMOCT OT BelllecTBa 8§ TOAMHHU NO0-KbCcHO (30). ABTOpHTE
YCTaHOBSIBAT, Y€ MO-HUCKUTE PE3yJITaTH Ha HEBPOICHXOJIO-
THYHUTE TECTOBE 32 BHHMaHHE Ca MPOCHEKTHBHO CBBP3aHH
C IO-TOJISIMA YECTOTa Ha yHoTpeda Ha BEIlecTBa U M0-CIeLH-
aJIHO ¢ Mo-4YecTa yrnorpeda Ha MapuxyaHa. M3cienoBatenure
JIOIyCKAaT, 4e MapuxyaHara, yroTpedsiBaHa OT IOBEU€E OT eTHa
YEeTBBPT OT U3BAJIKATa ITPH MPOCIEIIBAHETO, € TPEXOTHO BeE-
IIECTBO KaKTO MPH GOPMHUPAHETO HA MPOOIeMHa yrioTpeda Ha
AJIKOXOJ ¥ HAPKOTHIIH, TaKa U TPU CPUBOBETE U PEIIMIUBUTE
cllesl HIOCTUTHATa peMHCHsl. JlTaHHUTE OT U3CJIEIBAHETO cOUaT
CBIIIO, Y€ MIIAICKHUTE, KOUTO Ca MU 3HAYUTEIHO 10-CJ1abo
MpeCTaBsiHEe M0 XapaKTepUCTHKAaTa BHUMaHKE 10 BpeMe Ha
IOHOILIECTBOTO, Ca OTTOBAPSIIN HA €MH UJIH I0BEYE KPUTEPHH
3a 3aBHCHMOCT OT BEILECTBA B MJaja Bb3pacT. Te3u pesyin-
TaTH MPEAIoJaraT TpaeKTOPHs Ha MPOTrPECUBHO BIIOIIABAHE
Ha (pyHKIMHUTE HAa BHUMAHMETO, IIPU KOSTO OTPAHUUYCHUTE
YMEHUS BOJAT 10 IPOIBJDKUTEITHO BHBIMYAHE B yIIOTpeda Ha
AJIKOXOJ M HAPKOTHIIN, KOETO AOITBIHUTEITHO KOMITPOMETHPA
Te3n GpyHKIuuU. Te 1aBaT OCHOBaHME J1a c€ JIOITyCHE, Y€ Hapy-
IIEHOTO BHUMaHHE € (akTop, KOMNTO MOXKE Ja AOTIPHHECE 32
€CKaJIMPAIIOTO yJacTue B yrorpedara Ha BEIIECTBA.

[TozHaHueTo 32 BHUMAaHUETO KaTo (GaKkToOp, CBBP3aH ¢ POpMHU-
paHeTo Ha mpobieMHa ynotpeda Ha [TAB, ce Haarpaxma B
3HAUUTENHA CTENEH OT PEe3yJTaTUTEe OT MPOYYBAHHS BBPXY
posisiTa Ha TGHETHYHATa MPEIUCIO3uLHUsA. Te YCTaHOBSIBAT,
4ye MIIQJCKUTE ChC CEMEiHA UCTOPHS Ha aJIKOXOJIHA 3aBHCH-
MOCT Ca U3JI0’KEHH Ha TIOBUILICH PHCK OT HEBPOIICHXOJIOTHYHU
JOeOULHUTH, CBBP3aHH MPEAUMHO ¢ AUCOYHKIHMU Ha (pPOH-
tanuusg 106 (31,32) 1 e mo-BepoATHO A2 pa3BUAT MPoOIeMHA
ymotpeba Ha [TAB mpe3 uBOTa CH, OTKOJIKOTO MJIaICKHUTE
6e3 TakaBa cemeiiHa uctopus (33-35). [Ipyru aBropm ycra-
HOBSIBAT, Y€ MJIAJIGKUTE ¢ (paMUIHA UCTOPHS HA aJIKOXOJIHA
3aBUCHUMOCT MOrar aa umart (bI/IHI/I 3a0aBsIHUS B Pa3BUTHUETO
Ha MO3BYHOTO CBH3PABAHC W NO3HAHUETO, KOUTO BOOAT 0
BHUCOKOPHCKOBH TPACKTOPUHU, KOUTO HE Ca MPSIKO BUIUMH JIO
MJiajaata Bb3pact (36,37).

Jpyra rpyna wu3cieaBaHUs pasmiekaa AACOYHKINU B HS-
KOM OT XapaKTePUCTUKUTE HA BHUMAHHUETO KaTO Pe3yTar OT
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SPECIFICS OF ATTENTION IN PEOPLE
WITH SUBSTANCE USE DISORDERS

In the scientific literature, attention is rarely considered
as a separate cognitive process related to the prevention,
treatment and rehabilitation of substance abusers.
However, several lines of research on this relationship
can be identified.

Some studies have found that deficits in functions of
attention might be risk factors for the development of
substance use disorders (28-30). A longitudinal study
of Galera and colleagues found that individuals with
serious attention disorders in childhood had higher
rates of substance use (regular tobacco smoking,
alcohol problems, cannabis and cocaine abuse) in later
life compared with children without impairments of
this cognitive process. The findings of a prospective
study of Tapert and colleagues are similar. They found
that scores obtained on test measuring attention of
subjects at baseline, significantly predicted symptoms
of substance use and dependence 8 years later (30). The
authors found that lower scores on neuropsychological
tests of attention were prospectively associated with
higher frequency of substance use and, in particular,
with more frequent marijuana use. The researchers
argue that marijuana, used by more than one-quarter
of the sample at follow-up, is a transitional substance
in both the initiation alcohol and drug use and in lapses
and relapses after achieving remission. Study data
also indicate that youth who had significantly poorer
performance on the attention characteristic during
adolescence met one or more criteria for substance
dependence during the period of emerging adulthood.
These results suggest a trajectory of progressive
deterioration in functions of attention in which limited
skills lead to prolonged involvement in alcohol and
drug use, further compromising these functions. They
suggest that impaired attention is a factor that may
contribute to escalating substance abuse.

Knowledge of attention as a factor associated with
substance use disorders is substantially upgraded by the
results of studies on the role of genetic predisposition.
They found that youth with a family history of alcohol
dependence are at increased risk for neuropsychological
deficits primarily related to frontal lobe dysfunction
(31,32) and are more likely to develop lifetime
problematic substance use than youth without such a
family history (33-35). Other authors have found that
youth with a family history of alcohol dependence may
have slight delays in brain maturation and cognitive
development that lead to high-risk trajectories that can’t
be directly observed until young adulthood (36,37).

Another group of studies explains dysfunctions in some
of the characteristics of attention as result of prolonged
heavy substance use (38-44). Some researchers have
identified impairments in sustained attention in
patients with various addictions (39,41). Others have
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MpOABIKUTENHATa TexKa ynoTpebda Ha [TAB (38-44). Hakou
OT M3CJE0BaTENINTE UACHTH(DUIINPAT HAPYIICHHS Ha YCTOM-
YUBOCTTA HA BHUMAHUETO MpPH MAI[UEHTH C Pa3JINYHU 3aBU-
cumoctH (39,41). JIpyru ycraHOBsIBaT HapyllleHHE Ha ChlIaTa
(GyHKIMS Ha BHUMaHHUETO CpeJl MallMeHTH, BKJIIOYEHH B OIIpe-
JIeTIeH TUI ()OPMU Ha JISYSHHUE - TPOTpaMH 3a CyOCTHTYHPAIIo
nedeHune ¢ MeTanoH (40,43). Haii-ronsm e OposT Ha u3cnen-
BaHUATA, KOUTO YCTAHOBABAT HAPYIICHNUS Ha KOTHUTHBHOTO
(GyHKIMOHMpPAHE KaTO ISUI0 M Ha BHUMAHHETO B YAaCTHOCT
IIPY 3aBUCHMU OT aJIKOXOJd. YacT OT TSIX PerucTpupar HUCKH
CTOWHOCTH MpPH M3CJIEIBAaHE Ha BHUMAHHETO KaTO ISIOCTCH
KOHCTPYKT TPU 3aBUCHMHUTE KBM aJIKOXOJI B CpPaBHEHHE CHC
3[paBM JIUIA, BKIIOYEHU B U3CJIEIBAHETO KAaTO KOHTPOJIHA
rpyna (45). Ipyru noTBbpXKJaBaT HalM4YMe HA HapyLICHUS
Ha pa3nYHATE QYHKIMHY Ha BHUMAHHUETO — Ha CIIOCOOHOCTTA
3a ycToitunBocT (46), mpeBkitouBane (47,48) u pasnpenensHe
(49,50) mpn nanueHTH, 3aBUCUMH KbM ajkoxos. CTaBpo 1 Ko-
JIETH YCTaHOBSABAT, Ye KOTHUTUBHUTE TUC(YHKIIUN MOTaT /1a
ce 3a1bpKaT cpeqHo 10 | ropnHa ciex JeTOKCHKAIUATa OT
ankoxou (42). [Ipyru u3cinenoBaTeNin CTUTAT 10 3aKITI0UeHHUE-
TO, 4€ MAIUEHTHUTE C TTO-ABIBI IEPHO/] Ha BB3AbPKAHNE UMAT
3HAUYMMO MO-MaJIKO HAapyIICHNs Ha (YHKIIMUTE HA BHUMaHHe-
TO U APYTH KOTHUTUBHHU IporiecH (48).

Hayunoto nosnanue B Taszu cepa coum CblIo, 4e Hapyle-
HUETO Ha BHUMAaHMETO CE€ CBBP3Ba C I0-YECTH CPHBOBE H
peUMINBH CIIeNl JIeueHHe. TanepT M KOJIeTH YCTaHOBSIBAT, ue
TUIHEHIDKBPU B MEPHOJ HA BH3CTAHOBSBAHE, KOUTO Ca Ce
MPEICTaBIIIN €1a00 Ha TECTOBETE 32 BHUMAaHHE, MO-TPYIHO
n305TBAT PEUUIUB, OTKOIKOTO TE3W C JOOpH pe3yiTaTH 3a
BHEMaHue (51).

KOMOPBUAHOCT MEXY PA3CTPOUCTBA,
CBBP3AHU C YIIOTPEBA HA ICUXOAKTUB-
HU BELJECTBA U CUHQPOM HA JE®ULNT HA
BHUMAHUETO U XUTNEPAKTUBHOCT (CA4BX)

[ToBeueTo m3cnenaBaHUs pasriekaaT HaApYLUICHUATAa HA BHU-
MAaHHETO IIpU MAIUCHTHU CHC 3aBUCUMOCT KaTO CUMIITOM Ha
MPHUAPY’KaBaIll CHHIPOM Ha NeUIIUT HA BHUMAHUETO U XU-
nepaktusoct (C/IBX), nopaau BUCOKHTE HUBA HA KOMOPOHI-
HOCT MEXJly J1BeTe pa3cTpoiicTa. [Ipe3 nocieaHure roquHu
nposasara Ha C/IBX mpe3 1eTcTBOTO ce pasriiexaa KaTo pu-
CKOB (haKTOp 3a IposiBa Ha pa3CTPOICTBA, CBEP3aHU C yIO-
TpebaTa Ha BEIIECTBA IPE3 MEPUOANTE Ha FOHOLIECTBOTO U
3penoctra. CpaBHUTENCH MEeTaaHai u3 Ha 13 mpoydBaHUs B
Ta3W MOCOKa, MoKa3Ba, ue Hanumumeto Ha C/IBX mpe3 mert-
CTBOTO C€ CBBP3Ba C MpobIeMHa yroTpebda Ha HUKOTHH IIpe3
MepUO/ia Ha CPEHOTO IOHOUIECTBO, HA aJIKOXOJ B MJIaIa Bb3-
pacT, ¥ Ha HapKOTHIIU Tpe3 3pernocTtTta (52).

EnunemuonoruyHuTe NMpoydBaHUs cOYaT, Y€ BEPOSITHOCTTA
MAaIMEeHTH CchC 3i10ynorpeda uin 3aBucuMoct KbM [TAB na
otroBapsT Ha kputepuute 3a CIBX, e npubausuTento Tpu
ITETH TTO-BUCOKA OT Ta3M Ha 00IIOTO Hacenenue (52-55). Me-
TaaHanu3 Ha 31 Ipoy4YBaHUS Cpell MBbJIHOJIETHN yCTaHOBSIBA,
4e 21% OT MannueHTHuTE C Pa3cTPONCTBA, CBBP3aHU C yIIOTpe-
6a Ha ITAB, ca umanu u CJIBX (56). B3pacTTa, IOTET, €T-
HUYECKaTa MPUHAJJICKHOCT U OCHOBHOTO BEILECTBO, C KOe-
TO ce 3JI0ynoTpedsBa, M3IJeK1a HE OKa3BaT CUCTEMATHYHO
BINSHHE BBPXY CTENMeHTa Ha pasmpocTpaHenue Ha CJ[BX
MpHU MaIueHTu ¢ mpobiemHa ynotpeda Ha [TAB (54).
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found disability of the same function of attention
among patients enrolled in Methadone Maintenance
Treatment, in particular. (40,43). The most of the
studies found impairments in cognitive functioning in
general and attention in particular in alcohol-dependent
individuals. Some of them register low scores on tests
of attention in general in alcohol-dependent individuals
compared with healthy individuals (45). Others have
confirmed the presence of impairments in particular
functions of attention, such as the ability to sustain (46),
switch (47,48), and divide (49,50) in alcohol-dependent
patients. Stavro and colleagues found that cognitive
dysfunctions can be observed up to 1 year after alcohol
detoxification (42). Other researchers concluded
that patients with longer periods of abstinence had
significantly less impairment in attention functions and
other cognitive processes (48).

Scientific knowledge in this area also indicates that
impairment of attention are associated with more
frequent lapses and relapses after treatment. Tapert
and colleagues found that adolescents in recovery
who performed poorly on attention tests had more
difficulties in avoiding relapse than those with good
attention scores (51).

COMORBIDITY BETWEEN SUBSTANCE
USE DISORDERS AND ATTENTION
DEFICIT HYPERACTIVITY DISORDER

Most of the studies consider impairments of attention
in patients with SUD as a symptom of co-occurring
ADHD, due to the high levels of comorbidity between
the two disorders. Over the last years, the onset of
ADHD in childhood has been considered a risk factor
for substance use disorders during adolescence and
adulthood. A comparative meta-analysis of 13 studies
in this direction showed that the presence of ADHD
in childhood was associated with problematic nicotine
use before middle adolescence, alcohol use in young
adulthood, and drug use in adulthood (52).

Epidemiological studies suggest that patients with
substance abuse or dependence are approximately
three times more likely to meet criteria for ADHD (52-
55). A meta-analysis of 31 studies of adults found that
21% of patients with substance use disorders also had
ADHD (56). Age, sex, ethnicity, and primary substance
of abuse did not appear to influence systematically the
prevalence of ADHD in patients with SUD (54).

Studies have shown that comorbidity between these
disorders is associated with a more severe, chronic,
and complex course of illness compared with the
presence of substance abuse or dependence alone. This
includes earlier onset of substance use (57,58), higher
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[Mpoy4yBanusita mnOKa3Bar, 4Ye KOMOPOUTHOCTTA MEXIY
TE3M pa3CTPOMCTBAa CE CBBP3BA C MO-TEXKKO, XPOHHUYHO H
CJIOKHO TIpOTHYaHe Ha 3a00JIsBaHETO, B CpPaBHEHHE CAMO
C HAJIMYMETO Ha 3j0yrnorpeda miu 3aBucuMoOcT KbM ITAB.
ToBa BKIJIIOYBA MO-PaHHO HAYajo Ha ymnoTpedara Ha Belle-
ctBa (57,58), mo-Brucoka cTereH Ha monmynoTpeda Ha [TAB
(58,59), mo-romsima icuxuatpugHa KoMmopoumHocT (60), Xpo-
HuyHOCT (58,59) M mo-nmomM pe3ynTaTH OT JCUCHHETO Ha
pascTpoiicTBOTO, cBBp3aHO ¢ ymorpedba Ha [TAB (59,61,62).
OcBeH TOBa, MALUEHTUTE C Ta31 KOMOPOUIHOCT UMAT [T0BEYE
MICHXO0-COLUATHU MTPOOJIEMH, MO-TOJISIMA HYX/Ia OT TPUKH U
MO-BUCOKA YECTOTA Ha CYHWLHUIHH OIMHUTH, OTKOJIKOTO Malu-
E€HTHTE, TUarHOCTUPAHU CaMO ChC 3aBUcHUMOCT (63,64). Yc-
TQHOBEHH Ca M MO-TEXKH KOTHUTUBHU Je(UIIUTH IPU TalH-
eHTuTe che 3aBUcUMOCT kbM [TAB u C/IBX, oTkonkoro npu
narueHTuTe camo cbe CJABX (65-69).

Bwnpexku ge cemprcTBamara mposBa Ha CJABX mpm mamm-
€HTH C pa3CTpPOMCTBa, CBBp3aHU ¢ ymoTpedarta Ha I[IAB, ce
CBBP3Ba C JIOIIA MPOTHO3a H 3a ABETE CHCTOSHUS, JaHHUTE
OT IpoyuBaHe Ha BpuHTE M KOJerum IMokas3BaT, 4e rojisiMa
4acT OT MalUEHTUTE ¢ Tasu KomopouaHocT (40,8%) Hukora
He ca mony4aBanu jeueHue 3a C/IBX, Bblpeku ue moseue-
10 (71,1%) ca uManu NMpeaXoJHO JIeUeHNEe Ha 3aBHCHMOCTTA
(70). CpBpeMeHHATa H3CIICAOBATEIICKA U KJIMHUYHA IIPAKTHKA
pasnosnara ¢ MeX,TyHapoJIHO KOHCEHCYCHO CTaHOBHIIIE OTHOC-
HO CKPHMHUHTA, JIMarHOCTHKATa W JICYUCHHETO Ha MallMeHTH
C pa3CTpOICTBa, CBBP3aHU C yrnoTpedaTa Ha ICUXOAKTUBHU
BEIECTBA, C MPUIPYKABAIIO PA3CTPOMCTBO C MEPHUIUT HA
BHUMaHUETO/XUTIEPAaKTUBHOCT. KpIoHEeN W KOJeTn M3BeXaatT
CIIeTHUTE HACOKHU 3a JOOPH MPAaKTHKHU B Ta3u cepa: pyTHH-
HO W3IIOJI3BaHE HA MHCTPYMEHTH 32 CKPUHUHT 32 HAPYIICHHUE
Ha BHUMAaHHETO, KOMTO Ca MHIAMWKATHUBHHU 34 Bb3MOXHHO Ha-
nuuune Ha CIABX mpu BB3pacTHU ChC 3aBUCHUMOCT KbM [TAB;
nuarnoctuka 3a CIIBX mpu Hanuuue Ha MHAUKAINH; €THO-
BPEMEHHOTO M WHTETPHPAHO JICUCHHE Ha JBETE Pa3CTpPOM-
CTBa, KaTO C€ M3I0JI3Ba KOMOMHAIMS OT (hapMakoTeparnus 1
ncuxotepanus (71).

[Ipernen Ha muTEpaTypara 1o TeMara yCTaHOBsIBa, 4€ 00paTHO
Ha ouakBaHoTo CJ/[BX ce BjoIaBa OT CeJaTUBHUTE MEIUKa-
MEHTH, oco0eHo oT OeH3ommazenuuu u OapomtTyparu. Oc-
HOBHHUTE MCIMKAMECHTO3HHU CPEICTBA Ca MCUXOCTHMYJIAHTH-
Te — aM()eTaMUHOBH ¥ HeaM(ETAMHHOBH, KAKTO U KJIOHUIHH
(xsoazonuH) u ryandauus (72). Berupeku ToBa craHaapT-
HOTO (papmakonoruyHo JieueHue Ha C/IBX (cbec crumynanTn)
MOopa’k/Jia 3arPH>KEHOCT 110 OTHOIICHHE Ha 0€30ITaCHOCTTa UM
MIPH JICYCHUETO HA MAIUCHTH CHhC 3aBUCHMOCT, IOPATH IO-
TEHIIHATET 32 3JI0ynoTpeda ¢ To3u Kiac jekapcTsa (73). Eto
3aII0 MPH JICYCHUETO HA TMAIHEHTH ChC 3aBUCHMOCTH CE TIpe-
MOPBHYBA M3IIOI3BAHETO Ha HeaM()eTAMUHOBUTE CTUMYJIAHTH.

JlanHuTe 3a e(pEeKTHMBHOCTTA HA ICHXO-COLUAIHUTE MOJ-
XOIM MpPU MAallMeHTH C TakaBa KOMOPOHMIHOCT Ca OCKBIHH.
OCHOBHHUTE TPENOPBKH OOMKHOBEHO HAcOYBaT KbM KOMOM-
HUpaHe Ha MEJIMKaMEHTO3HO JIeueHHe ¢ 00y4YeHHUe 3a IICUXO-
JIOTHYECKO CIPaBsAHE, KOTHUTUBHO-MIOBEICHYECKA Tepanus U
npeBeHIMs Ha penuaus (72). M3cnensane Ha Ban EMepuk u
KOJIETH TI0Ka3Ba H0OpH pe3ysITaTH OT NpHiIokeHueTo Ha Vn-
TerpupaHaTta KOrHHUTHBHO-TIoBeneHuecka tepanus (UKIIT)
3a HAMaJIsBaHE Ha yrnoTpe0aTa Ha BEIIECTBA M HaMaJsiBaHE
Ha cumnromute Ha CIABX (60). JIpyro xadecTBEHO MpOyd-
BaHE T0Ka3Ba, Y€ MAIMEHTUTE C Ta3d KOMOPOHIHOCT MMat
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rates of polysubstance use disorder (58,59), greater
psychiatric comorbidity (60), chronicity (58,59), and
poorer treatment outcomes for substance use disorder
(59,61,62). In addition, patients with this comorbidity
have more psychosocial problems, greater care needs,
and a higher incidence of suicide attempts than patients
diagnosed with SUD alone (63,64) Cognitive deficits
have also been found to be more severe in patients with
substance dependence and ADHD than in patients with
ADHD alone (65-69).

Although comorbidity with ADHD in patients with
substance use disorders is associated with a poor
prognosis for both conditions, data from a study of
Brintet and colleagues showed that a large proportion of
patients with this comorbidity (40.8%) had neverreceived
treatment for ADHD, although most (71.1%) have had
previous treatment for their addiction (70). Current
research and clinical practice has an international
consensus statement on the screening, diagnosis, and
treatment of patients with substance use disorders with
accompanying attention-deficit/hyperactivity disorder.
Kriinell and colleagues outline the following best
practice guidelines in this area: routine use of screening
instruments for attention deficit disorder that are
indicative of the possible presence of ADHD in adults
with substance dependence; diagnosis for ADHD when
indicated; and concurrent and integrated treatment of
both disorders using a combination of pharmacotherapy
and psychotherapy (71).

A review of the literature on the subject found that,
contrary to expectations, ADHD is worsened by
sedative medications, especially benzodiazepines
and barbiturates. The most important drugs are
psychostimulants - amphetamine and non-amphetamine
- as well as clonidine (chlofazolin) and guanfacine (72).
However, the standard pharmacological treatment of
ADHD (with stimulants) raises concerns about its safety
in the treatment of patients with addiction, due to the
potential for abuse of this class of drugs (73). Therefore,
the use of non-amphetamine stimulants is recommended
in the treatment of patients with addiction.

Data on the effectiveness of psychosocial approaches
in patients with such comorbidity are scarce. The
main recommendations usually focus on combining
medication treatment with psychological coping
training, cognitive behavioral therapy and relapse
prevention (72). A study by van Emmerick and
colleagues shows that Integrated Cognitive Behavioral
Therapy (ICBT) has good results in reducing substance
use and reducing ADHD symptoms (60). Another,
qualitative study showed that patients with this
comorbidity are eager to have a coaching approach
when working with them (74). Data on the effectiveness
of other non-pharmacological interventions are not yet
available.
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JKEeJIAaHUE 32 KOYUYHHT Moaxoq B padotara ¢ Tsx (74). lanuu
3a e()eKTUBHOCT Ha JAPYTH He(PapMaKOIOTUYHU HHTCPBCHIIHH
BCE OIIIE HE Ca JJOCTBITHMU.

3AKNIOYEHUE

[IpencraBeHusT HayueH 0030p pas3riek/aa 3HAYCHUETO Ha Xa-
pakTepHuCcTHKaTa BHUMAaHHUE 3a IPOIECUTE, CBBP3aHU C YIIO-
Tpeba Ha MCUXOAKTHBHH BeIIeCcTBa. ToBa MO3HAHME 3a7aBa
IIMPOK XOPU30HT Ha B3MOXKHOCTHUTE 32 IOCIIEIBAIIU U3CTIC -
BaHUSl ¥ MHTEPBEHIIMM, HACOYCHU KbM JIMIaTa ¢ JepUuIUTH
Ha BHMMaHHETO. PaHHOTO MaeHTH(UIMpaHe HA HAPYIICHHS
Ha (QYHKIMHATE Ha BHHUMAHHETO U TAXHOTO CBOCBPEMEHHO
aZipecupaHe MOXKe Jia JIONpUHece 3a MoJ00psiBaHe Ha IICH-
X0-COIHATHOTO (hYHKIIMOHUPAHE Ha XOopaTa ¢ ICQUIINTH U 1a
penymupa pucka ot popMupaHe Ha mpoOiieMHa yroTpeda Ha
ITAB unu apyru NCUXMYHU pa3CTPOMCTBA. YCTAHOBSBAHETO
Ha HapymIeHWs Ha BHUMAHUETO MPH OIEHKA Ha HYXIWUTE Ha
MAI[UEHTH ChC 3aBUCUMOCT IIPH TIOCTHITBAHE B JICUCHHE, MOXKE
Jla ONTHUMHU3UPA MPOIECUTE Ha JEYCHHE, PeXaOuIuTaIus |
pecormanu3anus. V3BeaeHnTe oT HayyHaTa JIMTepaTypa ao-
OpH MPaKTUKH 3a paboTa C MAIIHEHTH C KOMOPOHIHOCT MEXIY
pascTpoiicTBaTa, CBbp3aHu ¢ ynorpeda Ha [TAB u cunapom
Ha pa3CTPONCTBO Ha BHUMAHUETO M XUIIEPAKTUBHOCT, MOTaT
Jla ca OTIpaBHA TOYKA 3a NOOpU MPAKTUKH MPHU padoTraTa C
JUIa ¢ HapyIlICHUEe Ha (PYHKIMUTEC Ha BHUMaHUeTo. Jlurca-
Ta Ha CONUIHY JOKA3aTEICTBA K'bM JHEITHA J]aTa ¢ MpeydKa 3a
Pa3BHBAHETO HA IIPOTOKOIH 3a JICUCHHE U PEXaOUINTAINS Ha
Ta3u rpyna nanuentu [69]. [locnenBaniy n3cieBaHus B Ta3H
ctepa Morart a HaATPAIAT CHIIECTBYBAIOTO IMO3HAHNE U /1a
TeHEepHpaT OCHOBAaHM Ha JIOKA3aTEIICTBA JOOPH MPAaKTHUKH 32
pabora ¢ iinna ¢ JeGuIuTH Ha BHUIMaHHUETO.
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PE3IOME

Bwveedenue: Jlokycvm na Konmpon npu nayuenmume ¢ OH-
KONIO2UYHU 3A00156aHUSL C€ C8bP36A C NCUXOLO2UYECKOMO
npucnocobseane KoM ouernosama. Ipu bornume ¢ kapyuHom
HA MJeYHa JHcne3a JOKATU3AYUAMA HA KOHMPONd € 8adiCeH
NpeouKmop 3a NCUXOIOSUYECKU U NOBEOCHYUECKU XaApaKme-
PUCMUKU, KOUMO UMAM OMHOUIeHUe KbM Gb3NpueMdaHne Ha
OHKOJI02UYHOMO 3a00/1518aHe.

Ilen: /la ce nanpasu ananus Ha pe3yimamume om KOHCMP)-
Kma JOKYC Ha KOHMPON NPU MHCEHU C PaK HA 2bpod, Kamo ce
unmepnpemupam 63aumMo8pPb3IKUMe ¢ HAKOU 0eMoepadcKi Xa-
PAKMEPUCMUKY U CAMOONPEOeNeHOMO HUBO HA MPEBOHCHOCH.

Mamepuan u memoou: Ilpeocmagenu ca pesynimamume Ha
203 srcenu ¢ Kapyurom Ha 2vpoa. M3non3earn e mecm 3a 10K)C
Ha KOHMPOI, CKAld 34 CAMOONpeoeseHo HUBO HA Mpegodic-
Hocm u 0emoepagpcku nokazamenu. Koncmpykmusm 10Kyc na
KOHmMpOT cvovparca 20 osotixu cvarcoenus u 3 noockaiu. Hsz-
noaszsana e SPSS npoecpama v26.

Pezynmamu u oocvicoane: Om ananuza na pesyrimamume
30 CAMOONPEeOeNeHO HUBO HA MPEBOICHOCH ce Habnodasd
MEeHOEeHYUSL KbM UCOKO HUBO - npu 68% npu ankemupanume,
150 (74%) om nayuenmume ca ¢ bHUIEH 10KYC HA KOHMPOI,
53 (26%) ca ¢ 6vmpewen aokyc na konmpoa. Konghopmmnocm
npumesicasam 146 (72%), a sucoka agmoHomHocm nokaseam
57 (28%) om aumxemupanume. Ilonoxcumenno omuouienue
KM xopama ce nabmooasa npu 191 (94%) om nayuenmxume,
npu 12 (6%) ca nanuye necamugHu Ha21acu KbM COYUYMA.
Vemanosena e nonoswcumenna xopenayuonna zagucumocm
MedHcOy nayuenmume ¢ bMpewHd 10KaAIU3ayus Ha KOHMpo-
na u camopezynayuama (r=.442, p=.000), meancdy nroxyca Ha
KOHMPOIL U HUBOMO HA KOHPOPMHOCM CHbUYeCcmEysad yMepeHd
sagucumocm (r=.460, p=.000).

3aknwuenue: Onpedenianemo Ha JIOKYCA HA KOHMPOL Npu
nayuenmume ¢ KapyuHom HA 2bpod UMA OMHOWEHUEe KbM
udenmuguyupane cmenenma Ha MpegoHCHOCH, eMOYUOHA-
Hama QYHKYus, Haiudue uiu omcbCmeue Ha Mexanusmu 3a
cnpasane cwve 3abonasanemo. [lpu ycmanossagane na uspase-
HU HUBA HA Me3U XapaKmepucmuki ce npenopvyea ceoegpe-
MeHHO HacoY8aHe 3a KOHCYIMAayus u mepanusi.

KiaouoBu AYMHU: KapIWHOM Ha MJIEYHA JKJIE€3a, JIOKYC
Ha KOHTPOJI, TPEBOXKHOCT
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ABSTRACT

Introduction: Locus of control in patients with
oncological diseases has been associated with the
psychological adapting to the diagnosis. In breast
cancer patients, locus of control has been an important
predictor of psychological and behavioural indicators
related to the perception of the oncological disease.

Aim: To analyse the results of the locus of control
construct in females with breast cancer by interpreting
the correlations with some demographic characteristics
and the self-rating level of anxiety.

Material and Methods: The results of 203 breast cancer
female patients have been presented. A locus of control
test, a self-rating anxiety scale, and demographic
indicators were used. The locus of control construct
contained 20 pairs of statements and 3 subscales. SPSS
v26 was applied.

Results and Discussion: From the analysis of the
results for the self-determined level of anxiety, a
trend towards a high level was observed — in 68%
of the respondents, 150 (74%) of the patients had an
external locus of control, 53 (26%) had an internal
locus of control. Conformity was possessed by 146
(72%), and high autonomy was shown by 57 (28%)
of the respondents. A positive attitude to people was
observed in 191 (94%) of the patients, while in 12 (6%)
there were negative approaches towards community. A
positive correlation was found between patients with
an internal localization of control and self-regulation
(r=.442, p=.000), between the locus of control and the
level of conformity there was moderate dependence
(r=.460, p=.000).

Conclusion: Locus of control in breast cancer patients
was related to identifying the level of anxiety, emotional
function, presence or absence of coping mechanisms.
When pronounced levels of these indicators were
identified, timely referral for consultation and therapy
had been recommended.

Key words: breast cancer, locus of control,
anxiety
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NMCUXMYHO 3APABE

BbBEOEHUE

Jlokanu3anusiTa Ha KOHTPOJ OKa3Ba BIMSIHKIE BbPXY MOBEJIE-
HUETO Ha XOpaTa W TAXHATa MCUXHKa. JIOKYChT Ha KOHTPOI
XapaKkTepu3nupa CKIOHHOCTTA Ha YOBEK Jia OINpeesis OTro-
BOPHOCTTA 32 CBOMUTE JICHCTBHSI HA BBHIIHHU CHJIM WJIM HA
JINYHHUTE CIIOCOOHOCTH, KadecTBa U noBeneHue (1).

JoxynusH Porbp (2) mpuema, ye HarjacuTe M OYaKBaHUSITA
B KOHKPETHA CUTYallUsl ca BCIEACTBUE MPUUUHHO-CIIEACTBE-
HU B3aMMOOTHOILIEHUS MEXKy TUYHOCTTA U OKOJIHATA CPEAA.
ToBa odopms ycToiunBa cTpaTerus Ha MOBEJICHHE C TIPeol-
JlaJlaBaHe Ha BHHILCH WJIM BBTPEILICH KOHTPOJI (2).

WMuauBunTe CKIOHHU KBM BBTPEIIHA JIOKATU3AIUs Ha KOH-
tposa (1) ompenensiT IPUIMHHUTE 3a AAJCHO CHOUTHE KATO
MPOU3TUYAIIHM OT TSIX CAMUTE — JIMYHU KadecTBa, CIOCO0-
HOCTH, 3HAHHSI — CUUTAT, Y€ CAMHU KOHTPOIHpAT ChJ0aTa
cu. JIMYHOCTUTE C BBHIIEH JIOKYC HAa KOHTPOJ BB3IpPHEMAT
CIIy4BAIIOTO C€ C IAHC, Ch/10a, KbCMET, T.e. HE3aBHUCEIIHN OT
TX (haKTOPH — APYTHU XOPa UITH 0OCTOATEICTBA KOHTPOIUPAT
cpaoara um (1).

Jlunara ¢ BBHINHA JIOKAJIM3aLUs HA KOHTPOJA ca MO-HEyBe-
PE€HH, 3aBUCUMU OT MHCHHUETO HAa OKOJIHHUTEC, UMAT HYXKJa OT
IMo-CUJIHA MOTHUBAIIUA U MMOAKPECIIA. Heratusan XapaKTepuc-
THKHM Ha TE€3M XOpa ca BHCOKa TPEBOXKHOCT, €MOLIMOHAJIHA
HECTaOMITHOCT, TOJJO3PUTEIIHOCT, KOH()OPMHOCT, arpecusi, na-
CHBHOCT, TPYAHO B3eMaT CaMH PELICHHS U JIECHO CE OTKa3BaT.

B'I)TpeIIIHI/IHT JIOKYC Ha KOHTPOJI € CBbP3aH C IO-CUJIHO BJIUS-
HHUC Ha JIMYHUTEC CTPEMCIKU U HATJIACH. Tesu Jin1a ca no-yBe-
peHu, 60p6eHI/I, CKJIOHHU KBbM CaMOaHaJU3UpaHe, KPUTUY-
HOCT, CAMOKPUTHUYHOCT. Heratusaun YCPTHU Ca CaMOU30J1als,
C€ron3bM U CTPEC.

XapaKTepUCTUKUTE B MOBEICHUETO 3aBUCAT OT IOJIA, BB3-
pacrra, oOpa3oBanueTo. J[oka3aHO e, 4e ¢ HampeaBaHe Ha
BB3pAcTTa ¥ M0-00pa30BaHUTE XOpa ca ¢ mpeodIraiaBam] Bb-
TperreH Jokyc Ha KOHTPod (1). JIOKyChT Ha KOHTPOI 4eCTO ce
CBBP3Ba C NCUXOJIOTNYECKOTO MPUCIIOCOOSIBaHE B KOHTEKCTA
Ha CEpHO3HH AMATHO3M KaTo pak (3).

BbTpenrHusT 10Kyc Ha KOHTPOJI € CBBbpP3aH C MOJIOKUTETHU
Y TICUXO-COITMATIHU 3/[paBHU Mapkepu. [lanuenTure ¢ BbTpe-
IIeH JIOKYC Ha KOHTPOJI Ca MO-CKJIOHHU J1a Ce TPUABPKAT KbM
JICYCHHUETO, J1a Ce CIIPABAT C TEXKKH KUTEHCKU KpusH (3).

[Mo-rosisiMa 4acT OT MAI[HEHTUTE C OHKOJIOTHYHA IHArHO3a ca
C BBHIIIEH JIOKYC Ha KOHTPOJ, 3a Pa3/iuKa OT HAIllMEHTHUTE C
JIPYTH XPOHUYHU 3a00JIIBaAHUS KATO TUA0ET, ChPACIHOCHI0-
BU U HEBPOJIOTUYHU 3a00msaBanus (3). OHKOIOTHYIHO OOTHU-
T€ C BBTPEIIEH JIOKYC Ha KOHTPOJI ICMOHCTPHUPAT U3IOJI3BAHE
HA AKTUBHU KOTHUTHBHU METOJM 3a CIIPaBsiHE, y4acTBAT B
PELICHUETO 3a JieueHHe, YyBCTBAT CE IMO-yBEPEHU U PEIIU-
Tennu (3) .

JIokychT Ha KOHTPOJI C€ CBBP3Ba C MPOMEHIMBHUTE ICUXUYHO
31paBe U O6marononyuue. B pennna npoyusanus (4) JTOKyCHT
Ha KOHTPOJI CE M3I10J13Ba KaTO MPEJUKTOP 3a IICUXONATOJIOT MU
KaTo JENpecusi, TPEBOXKHOCT, €MOIMOHAIHA JUC(YHKIHS.
OHKOJIOTMYHO OOJHHUTE C BBHIIEH JIOKYC Ha KOHTPOJI JIeMOH-
CTpUpAT 3aTPyAHEHUE B THPCEHE HAa CTPATETUNU 3a CIIPaBsHE,
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INTRODUCTION

Locus of control had an impact on human behaviour and
psyche. It characterized a person’s aptitude to attribute
the responsibility for their actions to external forces or
to personal abilities, qualities, and behaviour (1).

Julian Rotter (2) had assumed that attitudes and
expectations in a specific situation were the result of
cause-and-effect relationships between the individual
and the environment. That had formed a sustainable
strategy of behaviour with a predominance of external
or internal control (2).

Individuals inclined to internal locus of control (1)
determined the causes of a particular event as arising
from themselves — personal qualities, abilities,
knowledge — they believed they themselves controlled
their destiny. Individuals with an external locus of
control perceived what was happening as chance, fate,
luck, i.e. factors independent of them — other people or
circumstances controlled their destiny (1).

Individuals with an external locus of control were more
diffident, dependent on others’ opinion, need stronger
motivation and support. Their negative features were
high anxiety, emotional instability, suspiciousness,
conformity, aggression, passivity. They had difficulty
making their own decisions and gave up easily.

The internal locus of control was associated with a
stronger influence of personal aspirations and attitudes.
These people were more confident, combative, prone
to self-analysis, criticality, self-criticism. The negative
traits were self-isolation, selfishness and stress.

The behavioural characteristics depended on gender,
age, and education. It had been shown that with
advancing age and higher level of education an internal
locus of control predominated (1). Locus of control was
often associated with psychological adjustment in the
context of serious diagnoses such as cancer (3).

Internal locus of control was related with positive and
psychosocial health markers. Patients with an internal
locus of control were more likely to adhere to treatment
and coped with severe life crises (3).

The majority of patients with an oncological diagnosis
had an external locus of control, unlike patients with
other chronic diseases such as diabetes, cardiovascular
and neurological diseases (3). Oncological patients
with an internal locus of control demonstrated the use
of active cognitive coping methods, participated in
the decision about treatment, felt more confident and
decisive (3).

Locus of control was associated with mental health and
well-being variables. In a number of studies (4), locus of
control had been used as a predictor of psychopathologies
such as depression, anxiety, emotional dysfunction.
Cancer patients with an external locus of control
showed difficulty in searching for coping strategies,
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MCUXMYHO 30PABE

HECaAallTUBHU CTPATCruu. BoHirHara JIOKaJIn3alus Ha KOH-
TpoJia UMa Mpenckaspail eekT mpu OOJHUTE ¢ OHKOJIOTHYHH
3a00JIsIBaHMs 32 MMECUMU3BM, Mapalinia, arpeCUBHOCT, Tpe-
BOXKHOCT, a BBTPEIIIHATA JIOKATU3AIUs Ha KOTPOJIa HMa IPo-
TEKTHUBEH e()eKT, ThPCCHE HA CTpaTeruu 3a crpansiHe. Koraro
MAaIMEeHTHT 0Ch3HAE, Y€ UMa KOHTPOJ HaJl CBOMUTE HAIJACH,
TOW € CKIJIOHEH J]a C€ OPUEHTHUPA KbM JICHCTBUE 3a peliaBa-
HE Ha POOJIEeMH, a KOraTo HsiMa TOBa BB3MPUSTHE, € CKIIOHEH
KBM TBra, cTpax, 0esneiictaue (4).

Hsixou mpoyuBanus (5) yCTaHOBSIBAT TEHACHI[MH B JIOKAJIH-
3ausTa Ha KOHTPOJIA MPH MAI[HEHTUTE ¢ OHKOJIOTHYHU 3a-
OOJsIBaHUA:

1. IlomoxwurenHa PpoOJIsl Ha BbTPCHIHUA JIOKYC Ha KOHTPOJI
110 BpEMC Ha 3a6OJ'IHBaH€TO, AOIIpUHACAIA 3a TO3UTHUBCH
TPCH 3a Bb3CTAHOBSIBAHC,

2. ITlonoxwurenen e(i)eKT Ha BbHIIIHATA JIOKaJIn3alusa Ha
KOHTpOJIa BbPXY CbCTOAHHUETO 11O BPEMC HA JICHCHUCTO U
PE3YATATUTE OT JICUCHULTO.

JlokychT Ha KOHTPOJI C€ OIPEAEIsI KaTo BIMSIHUE Ha BBTPEII-
HU WJIH BBHIIHYU ()aKTOPH, KOUTO MOTAT M CE IIPOMEHSIT C Bpe-
meto. [Ipe3 mocneguuTe neceTHIeTHs rojiiMO BHUMAHHUE ce
OTZEJIA Ha U3CIEBAHE HAa KOHLEMIUATA 3a MIACTOTO Ha JIO-
Kyca Ha KOHTPOJI M HETOBOTO BB3/ICHCTBHE BHPXY MHIUBH/IN-
T€ C OHKOJOTMYHHM 3aboisiBaHus. IIpenxonHu u3ciieBaHUs
TIOCJIE/IOBATEITHO MTOKA3BaT, Ye JIOKYCHT Ha KOHTPOJI MOXeE Jia
MIpeACKaxKe pa3iIMdHU Pe3yJITaTH, BKIIOYUTEIHO aarTamnus,
KOIMHT MEXaHU3MH, MPHIbpKaHE KBbM TEparusita U JOpH
cMBbpT (6). Pesynrature ot mpoyuBane Ha Mohammadipour &
Pidad (7) memoHCTpHpaT 3HAUNTEITHA B3aMMOBPB3KH MEXKIY
CTPATETUHUTE 3a CIPaBSHE U JIOKYCa Ha KOHTPOJI C KA9€CTBOTO
Ha XHUBOT MPH )KEHUTE C KAPLUHOM Ha I'bpPJaTa U ca 3HAUUMHU
MPEINKTOPH 3a KaUeCTBOTO HA KUBOT Ha manueHTuTe (7).

LEN

I[a CC HallpaB1 aHAJIN3 HA PE3YJITATUTE OT KOHCTPYKTA JIOKYC
Ha KOHTPOJ [OPU NAUCHTHU C KApOUHOM Ha MIJICHHA XKIJIC-
34 KaTO CC€ MHTEPIPETHUPAT B3AUMOBPB3KUTE C HAKOU AEMO-
l"pa(I)CKI/I XAPAKTECPUCTUKNU M CaMOOIPCACIICHOTO HUBO Ha
TPEBOXHOCT.

MATEPWAIN W METOOU

IIpencraBenu ca pesynrarute Ha 203 K€HHU C JUATHOCTH-
[upaH KapIMHOM Ha MJIeYHaTa >kje3a. M3mon3BaH e TecT
3a JIOKyC Ha KOHTpOJa, CKaja 3a CaMOOIpEAEICHO HUBO Ha
TPEBOXKHOCT M AeMOrpa)CKuTe Moka3aTeiad Bb3pacT U 00-
pa3oBanne. KOHCTPYKTHT JIOKYC Ha KOHTPOJ € aJanTHpaH
1 BaJUIU3MpaH 3a OBIATApCKUTE yCIOBUA TecT oT WMHCTH-
TyTa 1o ncuxonoruss KbM BAH 0T aBTOpCKU KOJIEKTUB I1OJ
pBKOBONCTBOTO HAa A. Bemmukos npe3 1987 r. To#t chabpka
20 MBOWKHU CHKJEHUS C BB3MOKHOCT 3a €uH OTroBop (8,9).
KoHCTPYKTBHT ,,TJOKaIH3aIus Ha KOHTPoOJIa™ € BhBEJICH 3a OIl-
HCaHUE Ha TeHEepaJTM3UPAHUTE OYaKBAHUS 32 M3TOUHHUIINTE
Ha IPUYUHHOCT 3a MOJYYaBAHUTC OT MHAUBHUAA PE3YyJITATH.
Nwma JABC MMPOTUBOIIOJIOKHN OYaKBaHUA 3a BPpb3KaTa MCKIY
coOCTBEHOTO TOBEACHME U pe3yaTartute. IIspBoTO € T. Hap.
BBTPEIICH JIOKYC Ha KOHTpoJa. ToBa e 0000IIeHo oyakBaHe
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maladaptive strategies. The external localization of
control had a predictive effect in cancer patients for
pessimism, paralysis, aggressiveness, anxiety, and
internal localization of control had a protective effect,
searching for coping strategies. When the patient
realized that he had control over his attitudes, he tended
to orient himself towards action to solve problems, and
when he did not have this perception, he was prone to
sadness, fear, inaction (4).

According to some studies (5), trends in the localization
of control in cancer patients had been established:

1. Positive role of internal locus of control during
illness contributing to a positive trend towards
recovery.

2. Positive effect of external locus of control on the
condition during treatment and treatment outcomes.

Locus of control is defined as the influence of internal or
external factors that can affect and do change over time.
In recent decades, much attention has been devoted to
researching the concept of locus of control and its impact
on individuals with oncological diseases. Previous
research has consistently shown that locus of control
can predict various outcomes, including adaptation,
coping mechanisms, adherence to therapy, and even
death (6). The results of a study by Mohammadipour
& Pidad (7) demonstrated significant interrelationships
between coping strategies and locus of control with
quality of life in women with breast cancer and were
significant predictors of patients® quality of life (7).

AIM

To analyse the results of the locus of control construct
in patients with breast cancer by interpreting the
correlations with some demographic characteristics and
the self-rating level of anxiety.

MATERIAL AND METHODS

The results of 203 females diagnosed with breast cancer
were presented. A locus of control test, a self-rated
anxiety scale, and the demographic indicators of age and
education were used. The locus of control construct was
adapted and validated for the Bulgarian test conditions
from the Institute of Psychology at the BAS by a team
of authors under the leadership of A. Velichkov in 1987.
It contained 20 pairs of statements with the opportunity
for one answer (8,9). The construct ,,locus of control*
was introduced to describe generalized expectations
about the sources of causality for the results obtained
by the individual. There are two opposing expectations
about the relationship between one‘s own behavior
and results. The first is the so-called internal locus of
control, which is a generalized expectation of the results
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NMCUXM4HO 30PABE

Ha TNOJIy4YaBaHWUTE PE3yJTaTH, KOMTO CE€ Pas3riexaaT Karo
IIPOU3BOJHHU OT COOCTBEHUTE ACHUCTBHSI, T. €. MOJJIEKAT Ha
BBTPEILCH, INYEH KOHTPOJ. BTOpOoTO OuakBaHe € T. Hap. BbH-
LIEH JIOKYC Ha KoHTpoJa. Criopes Hero nojxyyaBaHUTe pe3yJl-
TaTu ce O6$ICH51B8.T C ZleﬁCTBHeTO Ha IPUYWHHU U3BBH YOBCKaA
- KbCMET, cTeUeHHue Ha obcrosTencTBara. CKIOHHOCTTA Aa ce
MIPUITACBAT PE3YJITaTH OT JEHCTBUSITA HA BHHIIHU (aKTOPH
ce Hapuua ,,BhHIIICH JOKYC Ha KOHTPOJIA® (EKCTEPHAJIEH THII).
CKJIOHHOCTTA Jia C€ IPUIIUCBAT pe3yJTaTH OT JEHCTBUSTA
Ha BBTPEIIHU (aKTOPH Ce HApu4a ,,BbTPEIICH JIOKYC Ha KOH-
Tposa“ (MHTepHAJICH THIT). BBIIPOCHUKBT JIOKYC Ha KOHTPOJI
ChIBPIKA 3 MOJCKAJIN: CAMOpPETyJIalusi, KOHPOPMHOCT, 0JIO-
YKUTEIHO-OTPUIIATEIHO OTHOIIEHHE KbM Xopara. CkaaTa 3a
HUBO Ha TPEBOXKHOCT ¢ ¢ u3bop ot 1 10 10, kato ce onpee-
JISIT TPU HUBA CIIOPEJ pe3yliTaTa — HUCKO, CPEAHO U BUCOKO
HUBO Ha TpeBOXxHOCT. M3non3BaH e nakeT SPSS v26.

PE3YNTATHU

B npoyuBanero yuactBar 203 jK€HHM € AOKa3aH KapLHUHOM
Ha T'bpJIa Ha BB3pacT Mexay 29 u 84 ronuHM, KaTO CpeaHaTa
Bb3pacT € 58.3 ronuHu.

Criopesi pasnpeneieHUeTo Mo Bb3pacToBu rpynu (pur.l) 8
(4%) momanar B kateropusita ot 18 no 35 ronunu. B rpymna-
Ta oT 36 no 50-roaumiHa BB3pacT ce pasnpenensat 51 (25%)
eHHu. BBB Bp3pacToBara rpyna ot 51 10 65 roguan ca 79
(39%) or aHKeTHpaHUTE MAMEHTKH, a 65 (32%) or yua-
CTHUYKHTE ca HaJl 66 TOAUHHU.
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obtained, which are viewed as derived from one‘s own
actions, i.e., subject to internal, personal control. The
second expectation is the so-called external locus
of control. According to it, the results obtained are
explained by the action of causes outside the person
- luck, coincidence. The tendency to attribute results
from the actions of external factors is called ,,external
locus of control“ (external type). The tendency to
attribute results from the actions of internal factors is
called ,,internal locus of control“ (internal type).The
locus of control questionnaire included 3 subscales:
self-regulation, conformity, positive-negative attitude
towards people. The anxiety level scale had a choice
from 1 to 10, with three levels determined according to
the result — low, medium and high level of anxiety. The
SPSS v26 package was used.

RESULTS

The study involved 203 women with proven breast
cancer aged between 29 and 84 years, with an average
age of 58.3 years.

According to the distribution by age group (fig. 1), 8
(4%) fell into the 18 to 35 age group. 51 (25%) women are
distributed in the age group from 36 to 50. The age group
from 51 to 65 is occupied by 79 (39%) of the surveyed
patients, and 65 (32%) of the participants are over 66
years old.

51; 25%

av3pacmoea 2pyna /
age group m18-35

W 36-50
W 51 - 65

> 66

@ue.1. PasnpedeneHue o eb3pacmosu
epynu (6pou; %)

Criopen oOpa3oBanueTo ((pur. 2) aHKeTHpaHUTE ca pasIpe-
JICICHW B €/IHA OT CIJIC[IHUTE KaTerOpHH: OCHOBHO, CPEIIHO,
noxysuciue, Bucie. C ocHOBHO oOpazoBanue ca 2 (1%) ot
manueHTKuTe, 53 (26%) KeHu ca chC CpeqHO 00pa3oBaHUE,
98 (48%) ot yuacTHHUKHTE ca ¢ monyBucie u 50 (25%) cac
Bucie oopazosanne. Okoso 1/4 ot aHKeTHpaHUTE JHIIA ca C
BucIIe 00pa3oBaHUE.

Fig. 1. Distribution by age group
(number of patients, %)

According to the education (fig. 2), the respondents
belonged to one of the following categories: primary,
secondary, college and higher education. Primary
education have 2 (1%) of the patients, 53 (26%) women
have secondary education, 98 (48%) of the participants
have post-secondary education and 50 (25%) have higher
education. About 1/4 of the respondents have higher
education.
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1%
—
/zd"-“ 2 /
<
OCHOBHO / cpeagto / nonyeucwe / sucwe [ higher
primary secondary college

@ue. 2. PasnpedeneHue crioped obpasosaHuemo (6pou; %)

AHanu3s Ha pesysnimamume 3a camoornpeoesieHo
HUBO Ha MpPeeoXHOCM

Cropen pe3yiTaTHTe OT CaMOONPENEIeHOTO HUBO Ha Tpe-
BOXKHOCT ((pur.3), NaniMeHTKUTE ce pa3npeelisaT Ha TPU HIUBa
Criope]] HUBOTO HA TPEBOXKHOCT, KOETO T€ OCOYBAT.

Fig. 2. Distribution by education (number of patients, %)

Analysis of results for self-rated anxiety
level

According to the results of the self-determined anxiety
level (fig. 3), the female patients were divided into
three levels depending on the level of anxiety they had
indicated:

78; 33%

64; 32%

B Hucko / low

M cpeaHo / moderate

71; 35%

m sucoko / high

Que. 3. PasnpedeneHue crioped HUBOMO Ha
mpesoxxHocm (bpou; %)

Ot aHanu3a Ha PE3yNATATUTE 3a CAMOOIPEIEICHOTO HUBO Ha
TPEBOXKHOCT c€ HA0JI01aBa TCHICHIINSI KbM BUCOKO HUBO Ha
TPEBOXKHOCT, TpH 68% OT ManueHTuTe - NoBeue ot 2/3 ot aH-
KETUpAaHNUTE, ce HaOJIloJaBa yMEPEHO KbM BHCOKO HHUBO Ha
TPEBOKHOCT.

AHanu3s Ha pesysimamume om mecma JIOKycC
Ha KOHMPoJ1

OT aHajM3a Ha JAHHUTE OT TECTa 3a THII JIOKAJIMU3ALUs Ha
koHTposa (purd) 150 (74%) or mauueHTHTE Ca C BBHHILICH
JIOKYC Ha KOHTPOJ — 2/3 OT aHKeTHpaHUTE, OCTaHAIUTE 53
(26%) ca c BBTpelIeH JOKyC Ha KOHTpoJ. Pesynrtatute ca
UJCHTUYHHM C PE3yJITaTUTE OT Ipoy4yBaHara JUTeparypa
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Fig. 3. Distribution by anxiety level
(number of patients, %)

From the analysis of the results for the self-determined
level of anxiety, a trend towards a high level of anxiety
was observed, in 68% of the patients — over 2/3 of the
respondents - a moderate to high level of anxiety was
noticed.

Analysis of locus of control test results

From the analysis of the test data for the type of
localization of control (fig. 4), 150 (74%) of the
patients had an external locus of control — 2/3 of the
respondents, the remaining 53 (26%) had an internal
locus of control. The results were consistent with those
from other studies on the localization of control, where
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3a JIOKAJW3alisi Ha KOHTPOJIA, KBAETO MPH OHKOJIOTHYHO
60HHI/ITe IIalMeHTHU npeoﬁnaﬂaBa BBHIIHUAT JIOKYC Ha KOH-
Tpout. [TannueHTKUTE ¢ eKCTEPHANICH JIOKYC Ha KOHTPOJI Thp-
CAT MPUYIUHHUTEC 3a CJIYUYBAIIOTO UM C€ B IPYT'H XOpa, BbHITHA
(dbakTopu KaTo KbCMET, Ch10a, 00cTosiTencTBa. [Ipurexasat
HEepEeaTUCTUIHO 3aBHIIICHA I 3aHWKEHA CAMOOIICHKA, ITpe-
o0ajaBaT BhTPENIHO-O0BUHHUTEIEH THIT PEAKIIUH.

MENTAL HEALTH

in oncological patients the external locus of control
prevailed. Female patients with an external locus of
control looked for the reasons for what was happening
to them in other people, external factors such as luck,
fate, circumstances. They have an unrealistically high
or low self-esteem, and an internal-accusatory type of
reactions prevailed.

53; 26%

M sbTpeweH IK / externa

m sbHWeH JIK / internal

157; 74%

Que. 4. Jlokanusayusi Ha KOHmporna
(6poit; %)

AHanu3bpT Ha pe3yNTaTHTE OT cKajaTta 3a ,,Camoperyia-
s’ ToKasBa, e npu 53 (26%) oT aHKeTHPaHHUTE MallHEHTH
npeobianaBa camoperyianus, a npu ocrananute 150 (74%)
€ HaJIMYHA TIOBJIMSIHA PETyJalusi, KOeTO ChOTBETCTBA M Ha
BU/Ia JIOKAJIM3alHsI Ha KOHTPOJIA.

Bucoxka aBToHOMHOCT moka3Bar 57 (28%) oT aHKeTHpaHHTE,
a KoH(popMHOCT nputexkanar 146 (72%) ot Tsx.

[NonoxuUTEIHO OTHOIICHHE KBM XOpara ce HabOnrogaBa Ipu
191 (94%) ot nanuentkure, npu 12 (6%) ca HaIMIE HETATHB-
HU Harjac KbM COLUyMa.

OBCBHXAAHE

Jlokanu3anusta Ha KOHTPOJ CE MOBJIMIBA OT CTEIEHTa Ha
oOpa3oBaHue Ha aHKeTHpaHuTe marueHTku (=460, p=.000),
0-00pa30BaHUTE JKCHU JEMOHCTPUPAT BHTPEIICH JOKYC Ha
KOHTPOJL

YcTaHoBeHa € TOJOXKHUTENHA KOpENAMOHHA 3aBHCUMOCT
MEX/1y NalMCHTHTE C BBTPEIIHA JIOKAJIH3alusl Ha KOHTPOJIA
u camoperymnamusta (=442, p=.000), Mexx1y JIoKyca Ha KOH-
TPOJI U HUBOTO Ha KOH(OPMHOCT CHIIECTBYBa CHIIO yMepe-
Ha 3aBucuMocT (r=460, p=.000). [TantuenTHTEe C MHTEPHAICH
THUII CAMOKOHTPOJI ¢a C BUCOKO HUBO Ha aBTOHOMHOCT M HUCKA
KOH(OPMHOCT.

Ot ckanara 3a CaMOOIIPpEACIICHO HUBO Ha TPEBOKHOCT CC 3a-
Oens3Ba TEHACHI WA KbM BHCOKO HUBO HA TPCBOKHOCT y aH-
KETUPAHUTE JINLIA.

Fig. 4. Localization of control (number of patients, %)

Analysis of the results from the “Self-regulation” scale
revealed that in 53 (26%) of the surveyed patients self-
regulation prevailed, while in the remaining 150 (74%)
there was influenced regulation, which also corresponded
to the type of localization of control.

High autonomy showed 57 (28%) of the respondents and
146 (72%) of them had conformity.

A positive attitude towards the people was observed
in 191 (94%) of the female patients, while 12 (6%) had
negative attitudes towards the community.

DISCUSSION

Locus of control is influenced by the level of education
of the surveyed patients (r=.460, p=.000), more educated
women demonstrate an internal locus of control.

A positive correlation was found between patients with
internal locus of control and self-regulation (r=.442,
p=.000). There was also a moderate correlation between
the locus of control and the level of conformity (r=.460,
p=-000). Patients with an internal type of self-control
had a high level of autonomy and low conformity.

From the scale for self-determined level of anxiety, a
tendency towards a high level of anxiety was noticed in
the respondents.
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MCUXMYHO 30PABE

[To-rosnsim J1s11 OT NPOYUYEHHTE KeHU — 2/3, ca ¢ BBHIIHA JIO-
KaJI3alMs Ha KOHTPOJIA, KOETO € XapaKTEepHO 3a MallUeHTUTE
C OHKOJIOTMYHU 3a00JsiBaHNs. EXCTepHaTHUST JIOKYC Ha KOH-
TPOJI CE TIOBJIMSIBA OT 0OPa30BaHUETO.

OTYETEHOTO HUBO Ha TPEBOYKHOCT € B CTATHCTHYECKA 3aBHCH-
MOCT OT THIIa JIOKAJIM3aLUsl Ha KOHTPOJIA — IIPH ITALIUEHTKUTE
C BBHIIICH JIOKYC Ha KOHTPOJI ITpeobiiaiaBa BECOKOTO HUBO HA
TPEBOXKHOCT. JIaHHUTE ca CBIIOCTABUMHU C PE3YJITATH OT IPO-
yuBane Ha St Fleur et al., mpu xoeTo ce ycTaHOBSIBaT MO-BU-
COKHM HUBaA Ha (pU3NYECKH, KOTHUTUBHU U €MOLIMOHAIIHH IIPO-
OremMu TpH TMIaTa ¢ BHHITHA JIOKaIn3anus Ha KoHTpoa (10).

HpI/I no-roJjigsMarta 4acT OT aHKCTUPAHUTE CC Ha6moz1aBa Imo-
BJIMsIHa peryjaaluvs, HAJIULC € KOHqJOpMHOCT U HHUCKa aBTO-
HOMHOCT.

PeSyHTaTI/ITC OT TECTAa 3a JIOKaJMU3alusd Ha KOHTpOJa CBUIC-
TCIJICTBAT 3a ITOJIOKUTCIIHU HArjIacu U O4YaKBaHUS KbM o6me-
CTBOTO.

AHKeTHpaHHTE JULA C BBHIIHA JIOKAJIN3alUs HA KOHTPOa,
KOWUTO TPEACTAaBIABAT 2/3 OT NMPOYYEHUTE TMAIMEHTH, ca C
€MOIIMOHAJIHA AUCPETYJIAIHsI, TPYIHO B3€MAT CAMOCTOSI TEITHH
pelIeHus], N3MUTBAT 3aTPyIHEHUS B ThPCCHE HA CTPATETNH 3a
crpaBsiHe. [IpOTHBONONIOKHO Ha TAX MAIMEHTHTE C TEHJCH-
U1 KbM BBTPELIEH KOHTPOJI Ca I0-MaJIKO CKJIOHHH 3 M3IUT-
BaT Ncuxojornyecku aucrpec u aenpecus (11), (12), (13).

Wnentupunupaiikn Buaa JOKadu3alys Ha KOHTPOJA, MO-
JKeM Ja NPeABUAUM NAlUEHTHTE, KOUTO Ca HM3J0XKEHU Ha
MO-BUCOK PUCK OT €MOIIMOHAIHU TPOOIeMH, TUCTPEC, Tpe-
BOXKHOCT U jAemnpecus. JKeHuTe ¢ pak Ha MiIedHATa *KJje3a U
BBHIIIEH JIOKYC Ha KOHTPOJ Ca C BJIOLUIEHO KAY€CTBO HA )KUBOT
W M3pa3eHo YyBCTBO Ha Oe3HanexJHOCT (14).

PannoTO MaeHTH(UIMpPaHEe HA TAIIMEHTUTE C paK Ha T'bpaTa
C BBHIITHA JIOKAJIM3aIUsl HA KOHTPOJIA MOXKE J1a MOo0pH Ka-
YECTBOTO MM HA KHUBOT U IMICUXUYECKOTO UM OJIaroChCTOSHUE.

3AKNMIOYEHUE

TectnT 32 BUJIa JIOKaJIM3allusd HAa KOHTPOJI NPU NAIUCHTUTE
C paK Ha MJICYHA XKJI€3a pa3KprBa OYaKBaHUATA U Harjacu-
T€ Ha MNAUCHTUTEC KbM JICKYBalllug JICKap, MCAUIHUHCKUSA
INepCcoHali, O6H_ICCTBOTO. I/I3yl{aBa ce CrmocoOHOCTTa 3a ca-
MOCTOSATCIIHO B3EMAHC HAa PCIICHUE 3a JICUCHUEC, MOTHBAallUA-
Ta, HeO6XOI[I/IMOCTTa OT MnmoAakpena, HaAJIM4YMUCTO UJIU OTCHCT-
BUETO Ha MCXaHU3MHU 3a CIIpaBsIHE.

.HOKYC’LT Ha KOHTPOJI € C IPCAUKTUBHO 3HAUYCHHUC 34 paJIMYHU
NCUXUYHHU U NOBCACHYCCKHN XAPAKTCPUCTUKHU ITPHU MMALTUCHTU-
T€ C paK Ha r'bpAaTa. Ilo3naBaiiku JJoOKaJIn3anusiaTa Ha KOH-
TPOJ Ha NANUCHTUTEC C KapIUMHOM Ha MJICYHA KJIC3a MOXKE J1a
CC OLCHU TPCBOXKXHOCTTA, EMOLMOHAJIHATA (i)yHKLII/IH OT IIO-
CTaBsAHC Ha AHWArHo3ara, 1o BpEME Ha JICUHCHUCTO W IIPOCIIC-
ASBAHCTO, U CBOCBPEMCHHO J1d C€ HACOYaT 3a HCO6XOI[I/IMaTa
KOHCYJITAalus CbC CbOTBECTHUTEC CICIIUAINUCTH.

MENTAL HEALTH

A higher ratio of the surveyed females — 2/3 had an
external localization of control, typical for patients
with oncological diseases. The external locus of control
was effected by education.

The reported level of anxiety was statistically
dependent on the type of localization of control — in
patients with an external locus of control, a high level
of anxiety prevailed. The data are comparable to results
from a study by St Fleur et al., which found higher
levels of physical, cognitive, and emotional problems in
individuals with an external locus of control (10).

It was observed in the majority of respondents affected
regulation, there was conformity and low autonomy.

The results of the locus of control test indicated positive
attitudes and expectations towards society.

Respondents with an external locus of control, who
represented 2/3 of the patients studied have emotional
dysregulation. They had difficulty making independent
decisions and finding coping strategies. In contrast,
patients with an internal locus of control are less likely
to experience psychological distress and depression

(11), (12), (13).

By identifying the type of locus of control, we can
predict which patients are at higher risk for emotional
problems, distress, anxiety, and depression. Women
with breast cancer and an external locus of control
have a poorer quality of life and a greater sense of
hopelessness (14).

Early identification of breast cancer patients with an
external locus of control may improve their quality of
life and psychological well-being.

CONCLUSION

The type of locus of control test in patients with breast
cancer revealed the expectations and attitudes of patients
towards the treating physician, the health staff, and
society. The ability to independently make decisions
about treatment, motivation, need for support, and the
presence or absence of coping mechanisms were studied.

Locus of control was of predictive significance for
various mental and behavioural characteristics in breast
cancer patients. Knowing the localization of control
in breast cancer patients, we could assess anxiety,
emotional function from diagnosis, during treatment
and follow-up, and promptly refer them for the necessary
consultation with the relevant specialists.
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30PABE HA HACENEHWETO

HAIrMACUTE HA POOAUTENUTE
AOA NPUNATAT HA OELATA CU
NMPOAYKTWU BE3
NEKAPCKO NPEAONMUCAHMUE,
CbAbPXALUUN PACTUTENHMH
EKCTPAKTU

Boxuaapka XamxueBal, Auna Muxaiijosa?, JuMHTBP
Illonos®, Kpucruna Kuiaosa*

"Meouyuncxu xoneac, MY-Ilnosous
2Kameopa ,,Ynpaenenue na 30pasnume zpudicu’’, @03, MY-
Inosous
SKameopa ,,30paeen meHUONCMbHM U UKOHOMUKA HA
30paseonaszsanemo”, @O3, MY-I11o0us
‘Kameopa ,, Meouyuncka ungopmamuxa, 6UOCmamucmuxa
u enexmponno ooyuenue”, @03, MY-Ilnogous

PE3IOME

Buveeoenue: ['pusxcama 3a demckomo 30page e HeuzMeHHA
yacm om obwama epudica 8 0Cu2ypseanemo Ha oowecmee-
Homo 30page. Pooumenume ca omeo8opHu KAKMO 3a cuyp-
HOCMMA, maKka u 3a JHcusoma u 30pasemo Ha deyama cu. Bee
nogeue pooumenu ca UHPOPMUPAHU 34 TeUEHUETO HA peOuyd
3a601518aHUs npu deyama.

Len: Hacmoswomo usciedsane npedcmaes naziacume Ha
pooumenume 0a npuIa2am Ha oeyama cu nPOOYKmu, KOumo
ce omnyckam Oe3 peyenma, Kamo 6 CbCmaga Ha me3u npo-
OYKmMu Npucv>Cmeam pacmumentu eKCmpakmu camocmosi-
MENHO UNU 8 KOMOUHAYUsL ¢ OpY2U AKMUBHU BEUeCEd.

Mamepuan u memoou: Ilpoyusamennama u38aoxa ce cvc-
mou om 1305 pooumenu, koumo no mecmosgxicugeene ca om
cmoauyama, ooaacmuu epadose u Maivk 2pao 6 bvazapus.
3a cvbupane na oannume e NPUNOACEH COYUONIOSUUECKU Me-
moo. Hncmpymenmvm Ha usciedéane e ankemua kapma, oa-
3upana Ha 8enpocu. 3a anaiuza Ha OaHHUme e U3NOoA36aHd
onucamenna cmamucmuxa, t-mecm na Student u ANOVA
mecm. CmamucmuiecKuam anaius na OaHHUme e U38bpuleH
¢ nomowma na cogpmyepen npooykm SPSS v23.0 (Statistical
Package for the Social Sciences, IBM Inc.).

Pesynmamu: Hawemo npoyusane ycmanogu, ue pooume-
aume Hall-4ecmo 3aKynyeam 3a oeyama cu npooykmu 6es
JIeKapcKo npeonucanie npeouMHo 3a UMYHHAMA CUCmema u
kawnuya. [pooykmume 6e3 peyenma, KOUmo ce u3noa3ean
3a cmumMyIupane Ha UMYHHAMA cucmemd, ca Hati-4ecmo 3a-
Kynyganume, mvil Kamo uMyHHAMA cucmema npu oeyamd
Cb3PA6A NOCMENEHHO, d CHWOo MaKa me nocewjagam oem-
CKU 3a8e0enus (Acaa, 0emcKka epaouna) u 601edysam MHo-
20 no-uecmo npes nvpeama 200una. Hzcredsanemo noxasa
unmepecha Kopeaayusa mexrcoy 00pa308anuemo Ha anKemu-
paxume u 3aKYny8aumume om max npooOyKmu 3a CHUMyau-
paue Ha anemuma. Ycmawnogeno be, ue pecnondenmume ¢
NO-HUCKO 00paA306anue NO-4ecmo 3aKynysam maxkuea npo-
oyxmu.

POPULATION HEALTH

PARENTS ATTITUDE
TOWARDS THE USE OF
NONPRESCRIPTION PRODUCTS
WITH PLANT EXTRACTS FOR
THEIR CHILDREN — A STUDY
CONDUCTED IN BULGARIA

Bozhidarka Hadzhieva', Anna Mihaylova?,Dimitar
Shopov?, Kristina Kilova*

Medical College, Medical University of Plovdiv
2Department of Health Care Management, Faculty of
Public Health, MU-Plovdiv
*Department of Health Management and Health
Economics, Faculty of Public Health, MU-Plovdiv
“Department of Medical Informatics, Biostatistics and
E-learning, Faculty of Public Health, MU-Plovdiv

ABSTRACT

Introduction: The care for children’s health is an
integral part of the overall care in the provision of
public health. Parents bear the responsibility for both
the safety and the lives and health of their children. An
increasing number of people have become aware of the
treatment of a number of diseases among children.

Aim: This study presents the attitudes of parents to
give their children products that are available without
a prescription, as these products contain plant extracts
alone or in combination with other active substances.

Material and methods: The study encompasses 1305
parents whose place of residence is in the capital city,
some district cities and also a small town in Bulgaria.
To collect data, we used a sociological method. The
research instrument is a questionnaire based on
questions. For data analysis, we used descriptive
statistics, Student’s t-test and ANOVA test. Statistical
analysis of the data was done using the software
product SPSS v23.0 (Statistical Package for the Social
Sciences, IBM Inc.).

Results: Our study has established that parents
most frequently buy their children nonprescription
medicines mainly to strengthen their immune system
and relieve their cough. The nonprescription medicines
used to stimulate the immune system are among the
most frequently purchased, considering the fact that
children’s immune system develops gradually and
children also attend various establishments (such
as creches, kindergartens) and fall ill much more
often during the first year. Our study has shown an
interesting correlation between the level of education
of those interviewed and the products purchased by
them to stimulate the appetite and we have established
that the respondents with a lower level of education are
more often to purchase such products.
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3APABE HA HACENEHWETO

3aknwuenue: Anxemupanume 3aKynysam npooykmu 0Oe3
peyenma, cvOwvpHCAWU pACmumene exCmpaxm, Koumo ce
U3N0A36aM NPU PA3TUYHU 3A001A6AHUA U CUMNMOMU, HO
NPeOUMHO Mme3u 3a 2pUn u/uiu npocmyod u 3a yKpeneame Ha
UMyHUmema.

KurouoBu nymu: nexapctsa 0e3 perenta, NpogyKTH
6e3 eKapcKo Mpennncanne, IeTCKO 3paBe

BbBEAOEHUE

Ha ¢apmanestuunust mazap B Bbarapusi npoayktute 0e3
JIEKapCKO MPEIIMUCAHNE Ca MPEICTABEHU OT CJIEJHUTE Kare-
ropuu: nekapcTBa 6e3 perenta (over-the-counter (OTC); me-
nmunuackn uznenus (MUN); xomeonarnanu nekapcetsa (XJI);
XpaHuTenHU 100aBKHu (X /).

JlekapcTBara 6e3 perenra ca Te3u, KOUTO MOTaT Jia ce 3aKy-
T 0e3 MpeANUCaHueTo Ha JIeKap M HE Ce M3MCKBA 3a]bJI-
JKATEITHO KOHCYJITaIMs ChC 3apaBeH crenuanuct [1]. Kakto
JeKapcTBaTa, Taka M MEAMIIMHCKUTE HW3JICNUsl Ca LIMPOKO
M3IOJI3BAaHU M COLMAJHO3HAYMMH NpoAykTH. Te ca nedu-
Hupanu ot Permament na EC 2017/745 u Pernament (EC)
2017/746 3a un BUTpO AuarHocTuuHUTe MU, KOUTO 3aMEHST
JupektuBara 3a MmenuuuHckuTe uzaenus (M) 93/42/ENO
u JlupekTrBaTa 3a aKTUBHUTE UMILIAHTHPAHU MEIUIIMHCKH
uznenust 90/385/ENO. Ilpeau na ObIaT mycHaTH Ha Mas3apa
U B JielcTBUE, TpsAOBa a ObJaT MapKUpaHU ChC CUMBOJIA 32
croTBeTcTBUE Ha EBpomeiickus cwioz (EC) — mapkupoBka
»CE“ [2].

XoMeonaTUYHUTE JIEKAPCTBA ca MPUTOTBEHH Upe3 MOpeauIia
OT pa3pexJaHusl OT MaTepuayd OT OOTaHWYECKH, MHUHEpa-
JIEH, KUBOTUHCKH NPOU3X0J. XOMEOMAaTUUHUTE JIEKapCTBa
ce MPUTOTBAT B CHOTBETCTBUE C XOMEONATHYHA MPOU3BOJ-
CTBEHA NpoLEAypa, BIHCaHa B OUIMAIHUTE (hapMaKoIleH
— Openckara, ['epmanckara, EBpomeiickara Qapmakores,
KakTo 1 bpuraHckara xoMmeonarnuHa (apmakores, H3Iomn3-
BaHa B O0enuHEHOTO KpalcTBO [3]. XoMmeomaTusira € MeTo
HAa JIeYEHHE, KOUTO CE€ OTHACS KbM IIUPOKO U3MOJI3BAHUTE BU-
JIOBE TE€paINNy Ha TPAJAUIIMOHHA METUIIMHA/KOMIUIEMEHTapHA
/anTepHAaTUBHA MEIUIUHA [4].

CerimacHo OBATAPCKOTO 3aKOHOMATENICTBO X /| ca 3aKOHOBO
permamenTupann oT Hapemba 3a XpaHUTENHHTE N00aBKH,
npueta ¢ [IMC 434 ot 10.12.2021. X/, xosto 3amens Ha-
penba 47 ot 28.12.2004. XpanuTtenauTe J0OaBKH ca XpaHH,
IpefHa3HAYeH! Ja JOIBJIHAT HOPMAJHATA JHETa M KOUTO
MPEACTABIABAT KOHLICHTPUPAHN U3TOYHHUIIN Ha BUTAMUHU H
MHUHEpPaJIH WIN IPYTH BEIIECTBA ¢ XPAaHUTENICH MM (HH3HO-
JOoru4eH e(eKT, U3MOI3BaHU CaMOCTOSTEIHO MJIM B KOMOU-
HaIUA, KOUTO ce A00aBSAT KBbM JHETaTa, 3a Ja ce momolpu
3IpaBeTO Ha YOBEK [5]. XpaHUTEIHUTE JOOABKH CE OTIyCKAT
0e3 pementa 1 ca 0003HAUYCHH, KaTO OS30ITACHU 33 YOBEIITKO-
TO 3/IpaBe NpH NPaBHUIHA yHOTpeda CHIIIACHO yKa3aHata OT
IPOM3BOJUTEINS 1032 /MU IPEIopbKa Ha 3{paBeH CIielna-
JuCT [6].

OTC nexapcTBara ca IHUPOKO TOCTHIIHU, U3MOI3BAT CE 3a ca-
MOJICUEHHE Ha ITUPOK CIEKTHP OT 3abonsBanus [7]. B cheTa-

POPULATION HEALTH

Conclusion: The people interviewed purchase
nonprescription medicines with a plant extract that
are used to treat various diseases and symptoms, but
mostly to strengthen the cold or a flu and strengthening
immunity.

Key words: over-the-counter medicines,
nonprescription products, children’s health

INTRODUCTION

The nonprescription medicines on the pharmaceutical
market in Bulgaria are represented by the following
categories: over-the-counter (OTC) medicines, medical
devices (MD), homeopathic medicines (HM); food
supplements (FS).

Over-the-counter medicines are medicines that can
be purchased without a doctor’s prescription and no
consultation with a medical specialist is necessary [1].
Both medicines and medical devices are widely used and
socially significant products. They have been defined in
EU Regulation 2017/745 and EU Regulation 2017/746
on in vitro diagnostic medical devices, which substitute
the Directive 93/42/EEC concerning medical devices
and Directive 90/385/EEC on the approximation of the
laws of the Member States relating to active implantable
medical devices. Prior to their marketing and utilization,
they shall be marked with the EU conformity symbol —
the CE mark [2].

Homeopathic medicines are made through a number of
dilutions of various materials of botanical, mineral or
animal origin. Homeopathic medicines are prepared in
accordance with the homeopathic production procedure
stipulated in the official pharmacopoeias — the French, the
German, the European and also the British homeopathic
pharmacopoeia used in the United Kingdom [3].
Homeopathy is a method of treatment related to the
widely used types of therapies of traditional medicine/
complementary/alternative medicine [4].

Inaccordance with Bulgarianlegislation, food supplements
have been regulated in the Ordinance on food supplements
adopted with Decree 434 of the Council of Ministers dated
10.12.2021 on food supplements, substituting Ordinance
47 dated 28.12.2004. Food supplements are types of food
intended to supplement the normal diet and constitute
concentrated sources of vitamins and minerals or other
substances having a nutritious or physiological effect.
They are used either individually or in a combination
and are added to the diet in order to improve a person’s
health [5]. Food supplements are sold without a doctor’s
prescription and are designated as being safe for human
health provided that they are administered properly in
accordance with the dose specified by the producer and/
or a recommendation given by a medical specialist [6].

Over-the-counter medicines are quite approachable and
are used for the treatment of a wide range of diseases
[7]. The composition of the over-the-counter medicines
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Ba Ha OTC sekapcTBaTa NPUCHCTBAT CYOCTAHIIUU C PA3INUYCH
XUMHUYCH XapaKTep B TOBA YUCIIO U PACTUTEIIHU CKCTPAKTH.

JleueOHMTE pacTeHNs, PACTUTEIHH JPOTH U TEXHU EKCTPAKTH
ca CpezCTBa, NMPHJIAraHu MPEJUMHO B KOMIUIEMEHTApHATA U
aJTepHaTHBHA MEJUIIMHA, KOSITO BKJIIOYBA IIPUJIATaHETO U HA
aKyIyHKTYypa, apOMOTepaIus, ocTeonarus, ifora. Pacturen-
HUTE JIEKapCTBA Ca M3IOJI3BAHM 3a JIeUCHUE U MPO(PIITAKTHKA
U ca ce pa3BIIIM Ype3 TPAJUIMOHHATA UM yIoTpeda B crenn-
(uYeH WK KyJITypeH KOHTEKCT [§].

W3non3BaHeTo Ha PACTEHHSITA 32 MEIULIHUHCKH IEIH MOXKE
na Obae mpocieeHo B paHHATa YOBEIIKa ucTopus. [Ipumo-
KCHHE Ha PACTEHUATA KaTo JIe4eOHU CPEeCTBA Ca OTKPUTH B
n300pa3eHuTe KapTUHU B TemepuTe Lascaux BB OpanHius
[9]. JlekapcTBeHM MPOMYKTH, KOUTO Ca U3TOTBEHHU Ha Oa3aTa
Ha Je4eOHU pacTeHHsl, C€ U3TOI3BAT P PA3IUYHH 3a00JIsI-
BaHMWSI, HAIPUMEP:

* yechHBT (Allium sativum L.) ¢ 1ieHHa XpaHa/moanpaBka
1 MTO3HATO JIEKAPCTBO 32 PA3IMYHU 3a00ISIBAHUS U
¢usnonornunu pascrporictea. Cbappika 01130 33 cepHu
CbCAUHCHHS, HAKOJIKO CH3HMMa, 17 AMUHOKHCCIINHU U
MuHepanu kato ceneH [10];

» neycOHara pyxa (Althaea officinalis L.) TpaguimonHo ce
npuiiara 3a JiedeHUe Ha JIapUHroQaprHreaaHara JIMraBuia
U CBBp3aHaTa c ToBa cyxa Kamuuna [11] [12];

« Bunosete oT poj Echinacea, npeaumuo Echinacea an-
gustifolia DC., E. purpurea L. Moench u E. pallida Nutt.
Nutt.), moamomarar UMyHHaTa CUCTeMa Jia Ce CIPaBy C
MH(EKIMNUTE U BUPYCHUTE U JIa MOXKE OPraHU3MBbT Jia ce
BB3CTaHOBHU 10-0Bp30 OT 3a00msiBaneTo [13] [14] [15].

B nmpoyuBanero cu Harris et al. (2012) ca mocounmnu, 4e npu-
YIHHUTE 32 U3I0JI3BaHE HA KOMIIJIEMEHTapHU METO/IH U Cpel-
CTBA MOTaT Jia ca pa3iN4HU, HApUMeEp B ciabo pa3BUTHUTE
MKOHOMUYECKH CTPaHH, JINLaTa B HEPABHOCTOWHO MOJIOXKe-
HUE, 32 KOUTO JOCTBIBT A0 MEAUIMHCKHU YCIIYTH € JIOII, Te3U
0OJIHM pa3ymuTaT MHUPOKO HA TPAJIUIIUOHHUTE METOIH U Cpel-
cTBa Ha JieueHue. OT apyra cTpaHa, aJITepPHATUBHUTE METO-
]IV Ha JICYEHHUE Ce M3II0JI3BaT KaTo JIONI'bIHEHHE KbM KOHBEH-
[MOHAJIHATA TEPaNus JOPU U TPU MALHUEHTH ChC CEPHO3HH
3abossiBaHus KaTo pak [16]. [TpoBeneno nicnensane B CAILL
OIKCBa, Y€ POJAUTEIUTE HAal-4eCcTO MpHarar Ha Jerara cH
,»JJOMAITHU WJIM HAPOJHU CPE/ICTBA, KATO HAIp. OWUJIKH, Xpa-
HUTEIIHN J00aBKH, TEXHUKH Ha peJlaKkcanus Mpeau nocerie-
HUETO IpH neauatsp [17].

LEN

HacrosmoTo m3cienBaHe MpeACTaBsl HATTAcCUTE HAa POIU-
TETUTE J1a TIpUaraT Ha Jerara CH MPOIYKTH, KOHTO CE OT-
myckaT 0e3 peremnTa, KaTO B CHhCTaBa HA TE3U MPOAYKTH
MPUCHCTBAT PACTUTEITHU €KCTPAKTH CAMOCTOSITEIIHO WU B
KOMOWHAINA C IPYTH aKTUBHH BEIIECTBA.

MATEPUAN U METOAU

Pa3paboTeH e BRIIPOCHUK 3a ChOMpaHe Ha JaHHU 3a U3II0JI3-
Ba"e Ha OTC nexapcTBa 3a neguaTpuyHu nanueHtu. [Ipose-
JIeH € Cpe/l POAUTENH, YUUTO JIella ca Ha pa3linuyHa Bb3pacT

POPULATION HEALTH

consists of substances of various chemical nature,
including plant extracts.

Medicinal plants, plant drugs and their extracts are means
applied primarily in complementary and alternative
medicine, which includes the use of acupuncture,
aromatherapy, osteopathy, yoga. Herbal medicines are
used in treatment and prophylaxis and have developed
owing to their traditional utilization in a specific or
cultural context [8].

The use of plants for medical purposes can be traced in
the early stages of the history of mankind. The application
of plants as medical substances has been found in the
drawings on the walls of the Lascaux caves in France [9].
Medicinal products based on medicinal plants are used
in the treatment of various diseases, such as:

o garlic (Allium sativum L.) is a valuable food/spice and
a well-known medicine used in the treatment of var-
ious diseases and physiological disorders. It contains
approximately 33 sulphur compounds, a few enzymes,
17 amino acids and minerals like selenium [10].

* marshmallow (Althaea officinalis L.) is traditionally
used in the treatment of laryngopharyngeal mucous
membrane and the dry cough related to it [11] [12]

 the types of the Echinacea genus, mainly Echinacea
angustifolia DC., E. purpurea L. Moench and E. pal-
lida Nutt. Nutt.) support the immune system to cope
with the infections and viruses, as a result of which
the body will recover from the disease faster [13]
[14] [15].

In their study, Harris et al. (2012) have specified that the

reasons for using complementary methods and means

could be different, for example, in the poorly developed
economic countries, disadvantaged people for whom the
access to medical services is poor, these patients largely
rely on the conventional treatment methods. On the
other hand, alternative methods of treatment areused in
addition to the conventional therapy even among patients

suffering from serious diseases such as cancer [16]. A

study conducted in the USA has shown that parents

most frequently use the so called “domestic” or popular
methods of treatment for their children, such as herbs,

food supplements, relaxation techniques before seeing a

pediatrician [17].

AIM

This study presents the attitudes of parents to give
their children products that are available without a
prescription, as these products contain plant extracts
alone or in combination with other active substances.

MATERIAL AND METHODS

A questionnaire has been developed in order to collect
data about the use of over-the-counter medicines
among pediatric patients. The study was conducted
among parents whose children are of different ages
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3APABE HA HACENEHWETO

W TocenaBar OONIECTBEHH/YAaCTHH 3aBEJCHMs Karo scia,
JleTcKa I'paJiiHa, HayajlHO YYMJIMILE, OCHOBHO YYUWJIHULIE,
rumHasuaines kypc. Toit ceabpixka 2 manena. [IspBusT nanen
ce oTHacs 3a AeMorpa)CKuTe XapaKTepHUCTUKH Ha PECIOH-
JICHTHUTE KaTo I10J1, Bb3pacT, 00pa3oBaHKe, Bb3PacToBa rpymna
Ha Jiela B MeJuaTpruyHa Bb3pacT, HaceJIeHO MACTO. Bropusr
MaHeJ ChbpAKa 25 BpIIpoca, TPYNHUPAHU B 5 IPYIIU BBIIPOCH,
CBBpP3aHHU C MPHJIOKEHUETO U HU3IMOJI3BAHETO HA MPOAYKTHU
0e3 Ha3Ha4YeHHUe OT JeKap OT POAMTEIMTE 3a Jela B IeIH-
aTpUyYHa BB3pacT.

[Ipu chcTaBsiHe HA OTTOBOPUTE 3a MO-TOJISIMATA YacT OT Bb-
MPOCHTE € U3I0I3BaHa CKajlaTa Ha CyMapHHUTe OlleHKH Ha JIu-
kept [Likert R. A technique for the measurement of attitudes.
Arch. Psychol. 1932; 140(5):55.]: HambJIHO CBITIACEH; ChITIA-
CE€H; HUTO CHIIIACCH, HUTO HECHIIIACCH; HECHIIIACCH, HAIIBII-
HO HechrilaceH. Tas3u ckala e mpernoueTeHa B M3CIeBAHETO,
ThI KaTo JiaBa Bb3MOXKHOCT Ja Objie ChOpaHa Mo-mperu3Ha
u OanaHcupaHa HHGOPMAIKSI OT AHKETUPAHUTE, KAaTO PEeru-
CTpHUpa pa3IUYHUS WHTEH3UTET HA OTHOIICHHETO UM KbM
BBIIPOCA.

IIpoyuBaHeTo € aHOHMMHO, MPOBEJICHO OHJIAWH, HAIIPABEHO
B neproaa 04.12.2023 r. no 26.04.2024 r. B Hero mo meTtona
Ha OT30BaJIMTE ce M0OpoBoIHO B3exa yuactue 1305 pecnon-
JIEHTH OT cTosmIa U 4 odnactuu rpana B benrapus — Codus,
[TnoBaus, Pyce, [Tazapmxuk u JJoOpuH.

CTaTUCTUYECKUAT aHAJIU3 HA JaHHUTE € U3BBPIIEH C IIOMO-
mra Ha copryepeH npoaykT SPSS v23.0 (Statistical Package
for the Social Sciences, IBM Inc.). 3a anaiu3a Ha JaHHHUTE
€ M3II0JI3BaHa ONHCATeNIHA CTaTUCTHKa, t-TecT Ha Student u
ANOVA tect. HenpexbcHaTUTe NPOMEHJIUBU C HEHOpMAJ-
HO pasnpejesieHue ca cpaBHeHu ¢ Tecta Ha Kpyckan-Yonuc u
U-tecta Ha MaH-YutHH. Bpb3KkaTa Mexay KaTeropuaaHUTe
MIPOMEHJIMBY € aHaJu3MpaHa C IOMOIITa Ha X2 TeCT U TecTa
Ha @unrep. AHaNM3BT HA KOPEJIALMUTE € U3BBPILCH KaTo ce
W3II0JI3BA MM KOS(PUUMEHTHT Ha Kopenauus Ha [IubpchH,
niu tho Ha Spearman crope HOPMaJIHOCTTa Ha HEMPEKbC-
HATUTE NPOMEHIUBHU. LIeHTpanHuTe TEHAEHIIUNU ca MPEeAcTa-
BEHU CbC cpefaHa cToHHOCT (M) M cTaHAapTHO OTKJIOHEHHUE
(SD).

HuBoTO Ha 3HAUMMOCT Ha HyJIeBaTa XUIIOTE3a € IIPUETO MPH
p<0.05, mpu 95% uHTEpBa HA JOBEPUTEITHOCT.

Kputepuurte 3a BKIIOYBAHE B MPOYUYBAHETO Ca POIHMTEIU
Ha Jiella B MeIuaTpuiyHa Bb3pacT OT CToduIa U 4 obmacTHU
rpana.

Kpurepun 3a H3KII0YBaHE: JOOPOBOJICH OTKA3 OT MOITBJIBAHE
Ha aHKeTara, JJUIICca Ha JieNa B enaTpuvHa Bp3pact (0-18 1),
JKHBECIIU H3BBH CTONUIATA U 4-T€¢ 00IACTHH I'Pajia, KAKTO
13BbH bbirapus.

PE3YNTATU

Upes aHKETHO NpoyYBaHe (OHJIAH aHKETa), KaTO € M3I0JI3-
BaH ['yren dopmymsip, ca nzcnensanu 1305 pecrionieHTH OT
rpanoBete Codus, [lnosnus, Pyce, [lazapmxuk u JJoOpuu
(durypa 1).

POPULATION HEALTH

and attend public/private institutions such as nurseries,
kindergartens, primary schools, elementary schools,
high schools. It contains two panels. The first panel is
about the demographic features of the respondents, such
as gender, age, education, age group of the children
within the scope of pediatric age range, settlement.
The second panel contains 25 questions divided into 5
groups, which are related to the application and the use
of nonprescription products by parents among children
within the scope of the pediatric age group.

When preparing the responses for most of the questions,
we have used the Likert summated rating scale (Likert
R. A technique for the measurement of attitudes. Arch.
Psychol. 1932; 140(5):55.): completely agrees; agrees;
neither agrees, nor disagrees; disagrees, completely
disagrees. This scale has been preferred for this study
as it allows gathering more accurate and balanced
information from the interviewees, registering the
different intensity of their attitude towards the question.

The study is anonymous. It has been conducted online
within the period 04.12.2023-26.04.2024. Based on the
respondents’ method, 1305 respondents from the capital
city and 4 district cities in Bulgaria — Sofia, Plovdiv, Ruse,
Pazardzhik and Dobrich voluntarily participated in it.

The statistical data analysis was performed using soft-
ware product SPSS v23.0 (Statistical Package for the
Social Sciences, IBM Inc.). Descriptive statistics, t-test
of Student and ANOVA test have been used for the data
analysis. The continuous variables with abnormal dis-
tribution have been compared to the Kruskal-Wallis test
and the Mann-Whitney U-test. The relation between the
categorical variables has been analyzed using the ¥2 and
Fisher’s test. The analysis of the correlations has been
made using either the Pearson correlation coefficient or
the Spearman’s rho depending on the normality of the
continuous variables. The central tendencies have been
presented with the mean value (M) and the standard de-
viation (SD).

We have assumed the level of significance of the zero
hypothesis at p<0.05 with 95% confidence interval.

The criteria for inclusion in this study refer to parents of
children within the scope of the pediatric age group from
a capital city and 4 district cities.

Criteria for exclusion: voluntary refusal to complete the
questionnaire, lack of children within the scope of the
pediatric age group (0-18 years of age), place of residence
outside the capital city and the 4 district cities and also
outside Bulgaria.

RESULTS

By means of a questionnaire (an online questionnaire),
using a Google form, 1305 respondents from the cities of
Sofia, Plovdiv, Ruse, Pazardzhik and Dobrich have been
studied. The study has been presented in figure 1.
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4.8% 3.0%

s Codmsa / Sofia

* IL1oBans / Plovdiv
* Pyce /Ruse

* MTazapaxuk /

Pazardzhik
47.9% * Jo6pma / Dobrich

duzypa 1. PasnpedeneHue Ha pecrioHOeHmume o epadoge

Haii-mHOro0poiinu ca ygactuunute ot Pyce, kouro ca 47.9%
(n=625) OT BCHMYKHU aHKETUpaHH, ciienBaHu oT llazapmkuk
(28.2%; n=368) u [TnoBaus (28.2%; n=211). UmenHo 3a ToBa
MOEM Ja TBBPAUM, Y€ U3CICIBAHETO € MPEACTABUTEIIHO 3a
TE3U rpajioBe.

B u3Baznkara npeobnanasat xxenure (87.5%; n=1142) (purypa
2).

Figure 1. Distribution of the respondents in cities

The largest number of participants are from Ruse,
constituting 47.9% (n=625) of all interviewees,
followed by Pazardzhik (28.2%; n=368) and Plovdiv
(28.2%; n=211). Therefore, we can say that the study is
representative for all these cities.

The number of women included in this extract is larger
(87.5%; n=1142) (figure 2).

\87-5%

= MBke / male

= jxeHH / female

@ueypa 2. PasnpedeneHue Ha aHkemupaHUme rno
non

Figure 2. Distribution of theinterviewees in terms of
gender
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18-29r./y. 30-39r./y. 40-49r./]y. +50r./y.
Bb3pacrosu rpynu / Age groups

@uaypa 3. PasnpedeneHue Ha aHKemupaHume o eb3pacm

Figure 3. Distribution of theinterviewees in terms of age
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Cpennata BB3pacT Ha YYaACTHHUIIUTE B MpoyuBaHeTo € 39.29
+ 6.64 1. (Mean + SD) xaro MmuHUMYyMBT € 20 I, a MaKkcu-
MajiHaTa BB3pacT - 60 r. PecioHieHTHTE ca IrpynupaHu B
4 Bw3pactoBu rpynu: 18-29 r., 30-39 r,, 40-49 r. u Hag 50 r.

(¢urypa 3).

POPULATION HEALTH

The average age of the participants in the study is 39.29
+ 6.64 years of age (Mean £ SD), the minimal age being
20 and the maximum — 60 years of age. The respondents
have been divided into 4 age groups as follows: 18-29
years of age, 30-39 years of age, 40-49 years of age and
over 50 years of age (figure 3).

= Bucme oGpazoBanHe /
University education

= Cpearo obpaszosanne /
Secondary education

58.3%

QPuaypa 4. PasnpedeneHue Ha aHKkemupaHume ro
obpasosaHue

Figure 4. Distribution of theinterviewees in terms of
education

TmmuasuaneH Kypc / SECONDARY SCHOOL

OcHoBHoO yuunuuwe / PRIMARY SCHOOL
Detcka rpaguHa / KINDERGARTEN

HauanHo yumnuwe / ELEMENTARY SCHOOL

[Aertcka acna / CRECHE

I 45.5%
I 22 5%
I 21 8%

I 21 1%

Bl 61%

C’ [;'"I 10 0% 20 0% 3‘:' 0% 40 G“o 50 0%

Queypa 5. PasnpedeneHue o eb3pacm Ha deyama Ha
aHKemupaHume

Ot ¢ur. 4 e BUAHO, ye TpeodIaaaBaT PECIOHJAEHTUTE C BU-
cire obpaszosanue (58.3%; n=761). Hama pecrnoHACHTH C
OCHOBHO HJIM Ha4aJIHO 00pa3oBaHHe.

Haii-mMHOTOOpOITHN ca pOAMTENUTE C Jena B TMMHA3HAJICH
Kypc (45.5%; n=594), cnenBanu oT Te3u, KOUTO ca B Cpel-
HO yummuie (22.5%; n=293) u mercka rpaamHa (21.8%:;
n=284). [IpeoOragaBaT poguTeauTe ¢ 1 AeTe B IeAUATPUY-
Ha BB3pacT. Camo 16.8% crobmiaBar 3a 2 u moBede Jena B
eaaTpUIHa Bb3PacT.

Haii-uecTo aHKeTHpaHHUTE KYIyBaT HNPOAYKTH 3a Jela 3a
rpun u npoctyna (n=944; 72.4%), cneaBaHu OT Te3H 3a YK-
penBaHe Ha UMyHHaTa cuctema (n=933; 71.5%) u 3a xanuu-
na (n=890; 68.2%) (Tabum. 1).
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Figure 5. Distribution based on the age of the
interviewees’ children

Figure 4 shows that the number of respondents having
university education is larger (58.3%; n=761). There are
no respondents with primary or elementary education.

Most of the parents have children attending a secondary
school (45.5%; n=594), followed by those whose
children attend a primary school (22.5%; n=293) and
a kindergarten (21.8%; n=284). The number of parents
with 1 child within the scope of pediatric age group is
the largest. Only 16.8% of the parents are reported to
have 2 or more children within the scope of pediatric
age group.

The products that the interviewees purchase most
often are intended for children having the flu or a cold
(n=944; 72.4%), followed by those strengthening the
immune system (n=933; 71.5%) and relieving cough
(n=890; 68.2%) (Table 1).
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Ta6bnuya 1. Kamezopuu Ha 3akyrnysaHume npodykmu 6e3

POPULATION HEALTH

Table 1. Categories of the purchased nonprescription

peuenma crioped npedHasHayeHUemo

products based on their intended purpose

HanbaHo Ao ussecrt- CpegHo Ao unssectHa | HanbaHO He-
cbrnaced/a | HacteneH | cbrnaceH/a | creneH He- cbrnacetd/a
U3asneHue / Statement cbrnaceH/a cbrnaceH/a
Completely Agree to Moderately | Disagree to Completely
agree a certain agree a certain disagree
extent extent
n (%) n (%) n (%) n (%) n (%)

KynyBam npoayKr 3a | | purchase a 577 (44.2%) | 356 (27.3%) | 176 (13.5%) | 83 (6.4%) 113 (8.7%)
peuara cu npegum- | product for my
HO 3a yKpenBaHe Ha | children mainly
MMYHHaTa cuctema to strengthen the

immune system
Kynysam npoaykT 3a || purchase a 502 (38.5%) | 388 (29.7%) | 215 (16.5%) | 103 (7.9%) 97 (7.4%)
peuara cu npegum- | product for my
HO 3a Kawauua children mainly in

case of cough
KynyBam npoayKr 3a | | purchase a 583 (44.7%) | 361 (27.7%) | 199 (15.2%) | 88 (6.7%) 74 (5.7%)
peuara cu npegum- | product for my
HO 3a rpun 1 npoc- children mainly if
TYyOa they have the flu

or a cold
Kynysam npoaykT 3a || purchase a 302 (23.1%) | 340 (26.1%) |232(17.8%) | 192 (14.7%) 239 (18.3%)
peuara cu npegum- | product for my
HO 33 CTOMALUHU children mainly
npobnaemu if they have

problems with the

stomach
Kynysam npoaykTt 3a || purchase a 166 (12.7%) | 232 (17.8%) | 125 (9.6%) 119 (9.1%) 663 (50.8%)
geuata cu npegum- | product for my
HO ctTumynupaHe Ha | children mainly
anetuta to stimulate their

appetite
KynyBam npoayKTt 3a | | purchase a 122 (9.3%) | 239 (18.3%) |83 (6.4%) 120 (9.2%) 741 (56.8%)
Aeuata cu npegum- | product for my
HO 33 YCMOKOEHMUeE, children mainly
npu HepBHO Hanpe- | to comfort them
»KeHue (6e3nokoii- in case of stress
cTBO, 6e3cbHue, (anxiety, insomnia,
XUNepaKTUBHOCT) hyperactivity)

AHanmu3bsT Ha JAaHHUTC YCTAHOBU CJICAHUTEC CTAaTUCTHUYC-
CKM 3HaYUMH Pa3JUKH MPU U300p Ha KaTEropus Ha 3aKy-
MyBaHUTE NPOAYKTH Oe3 penenta. JKeHUTe ca Mo-CKJIOHHU
Jla u30upaT MpoAyKTH 3a yKpelnBaHE HA UMYHHATa CHCTe-
Ma (p=0.01) u mpu xanumuna (p=0.001). Be3pactTa OKka3-
Ba BIMSHHE BBPXY M300pa Ha MPOAYKTH 3a yKpernBaHe Ha
nMmyHHata cuctema (p=0.04) u TpoAyKTH 3a CTUMYJIHpaHE
Ha anetuTa (p=0.044). PecnonnenTture Ha Bb3pacT 30-39 r.
ca MO-CKJIOHHHM Jia M3MoJ3Bat Te3u npoayktu (p=0.015) 3a
TEXHUTE JIella.

YcTaHOBEHO €, Y€ PECHOHJCHTHTE C MO-HHUCKa 00pa3oBa-
tenHa crerneH (p=0.001) mo-yecto m30Mpar MpoayKTH 3a
CTUMYJIMpPAHE Ha arneTUTa, B CPABHCHHE C PECIIOHJCHTUTE
¢ BHcIIe 0Opa3oBaHUeE.
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The data analysis has established the following
statistically significant differences when choosing the
category of the purchased nonprescription products.
Women are more likely to choose products strengthening
the immune system (p=0.01) and relieving cough
(p=0.001). The age is related the choice of products
intended to strengthen the immune system (p=0.04) as
well as products stimulating appetite (p=0.044). The
respondents aged 30-39 are more inclined to use these
products (p=0.015) for their children.

We have also established that the respondents having
a lower level of education (p=0.001) more frequently
choose products intended to stimulate appetite compared
to the respondents with completed university education.
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AHKETHpPaHHUTE C Jiella B [O-paHHA BB3pacT (scja U JIETCKa
rpajlHa) M3MOJI3BAT TOBEYE IMPOAYKTH 3a YKpEIBaHE Ha
umyHHaTa cucrema (p=0.024) u xanutuna (p=0.042).

OTroBopuTe Ha BBIPOCA, CBBP3aH C IMO3HAHUATA HAa aHKE-
TUPAHUTE 32 PA3JIUYHUTE TPYIHU MPOAYKTH CIIOPE] PeKUMA
UM Ha peructpanus (JiekapcTBa/ JICKApCTBEHH MPOAYKTH Ha
pacTUTeIHa OCHOBA/ XOMEONATUYHH JISKAPCTBA /XPAHUTEITHH
JI00aBKU/METUIIUHCKH H3JIEIIHsI), TI0OKA3BaT, Y€ PECIIOHICHTH-
T€ pa3rpaHUYaBar Te€3U MPOAYKTH B 3HAUUTEITHO BUCOKA CTe-
TieH (Taduwuia 2).

Tabnuya 2. Kameaopuu Ha 3aKynysaHume rnpodykmu 6e3
peuenma crioped pexuma Ha permctTpauus

POPULATION HEALTH

The interviewees who have younger children (attending
a créche or a kindergarten) use more products to
strengthen the immune system (p=0.024) and relieve
cough (p=0.042).

When asking the interviewees about the different groups
of products based on their registration regime (medicines/
plant-based medicinal products/homeopathic medicines/
food supplements/medical products), we have established
that the respondents distinguish between these products
to a larger extent (Table 2).

Table 2. Categories of the purchased nonprescription
products based on the registration regime

Oa Mo-ckopo pa | MMo-ckopo He HanbaHo He-
He cbrnaceH/a
Yes More likely | More likely No Completely
yes no disagree
n (%) n (%) n (%) n (%) n (%)
NekapcTBeH npogyKT | Nonprescription 562 (43.1%) | 405 (31.0%) | 249 (19.1%) | 89 (6.8%) 113 (8.7%)
6e3 peuenTta medicine
XomeonatuueH Homeopathic 589 (45.1%) | 372 (28.5%) | 254 (19.5%) |90 (6.9%) 97 (7.4%)
NpPoAYKT product
MpoayKT Ha Plant-based 626 (48.0%) | 421 (32.3%) | 190 (14.6%) | 68 (5.2%) 74 (5.7%)
pactTutenHa (herbal) product
(6unkosa) ocHoBa
XpaHuTenHa Food supplement | 519 (39.8%) | 345 (26.4%) | 306 (23.4%) | 135 (10.4%) 239 (18.3%)
pobaBKa
MepuumnHcko Medical product 450 (34.5%) | 377 (28.9%) | 356 (27.3%) | 122 (9.3%) 663 (50.8%)
usgenue

AHKETHpaHUTE OT MO-TOJEMHTE TpajJioBe ca Mo-1o0pe 3a-
MO3HATH C BHUJIOBETE JICKAPCTBEHU MPOAYKTH 0e3 pelenTa,
XOMEOMATHYHH MPOIYKTH, XPAHUTEIHN H00aBKH U MPOAY-
KTHU Ha pactuTenHa (bunkosa) ocHona (p=0.001).

JKenuTe UMaT roBeve MO3HAHUS OT MBKETE 3a XOMEOaTHy-
HUTE JICKAPCTBA U MPOJYKTHTE Ha pactureiHa (OHUIKOBA)
ocHosa (p=0.001).

Pecrornentute Ha cpernna Bp3pacT 30-39 . m 40-49 1. ca
MO-HHPOPMUPAHHA, OTHOCHO NPOAYKTHTE OTIyCKaHU 0e3
pertenita (p=0.001) u xomeomaruaauTe MPoaAyKTH (p=0.02).
PecrioHieHTHTE C MO-BUCOKA 00pa3oBaTelHa CTEIEeH MMaT
MOBeYEe MO3HAHUS MO OTHOIICHHE Ha MPONYKTUTE 0e3 pe-
IerTa, XOMEONaTHYHH MPOAYKTH, XPAHUTEIHN TO0ABKH U
MPOIYKTH Ha pacTUTENHA (OMIKOBA) OCHOBA.

AHKETUpaHHUTE C Jiella B paHHa Bb3pacT (sicia) ca Mo-uH-
(dbopMHpaHK OTHOCHO MPOJAYKTHUTE, OTITYCKaHH 03 perenTa
(p=0.001), Te3u ¢ mena B HAYAJIHOTO YUYHUIIHINA - OTHOCHO
xpanutenHute nobasku (p=0.025), a Te3u c gemna B oc-
HOBHO YUMJIMIIEC U B TMMHA3HUAJICH KypC - XOMCOIIaTU4YHHU
npoayktu (p=0.001) u npoayKTH Ha pacTUTEIHA/OMIKOBA
ocHoga (p=0.001).
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The interviewees residing in large cities are more aware
of the types of nonprescription medicines, homeopathic
products, food supplements and plant-based (herbal)
products (p=0.001).

Women know more about homeopathic medicines and
plant-based (herbal) products (p=0.001) compared to
men.

The respondents within the aged groups 30-39 and 40-
49 years of age are more informed about nonprescription
products (p=0.001) and homeopathic products
(p=0.02). We have also established that respondents
having a higher level of education know more about
nonprescription products, homeopathic products, food
supplements and plant-based (herbal) products.

The interviewees who have younger children (attend-
ing a créche) are more informed about nonprescription
products (p=0.001), those whose children attend an el-
ementary school are more aware of food supplements
(p=0.025), those whose children attend a primary
school and a secondary school know more about ho-
meopathic products (p=0.001) and plant-based/herbal
products (p=0.001).
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OBCBHXOAHE

Popurenute 3akynyBar npoJyKTH 0e3 perernTta npeIuMHo 3a
rpumn u npoctyaa (72.4%), KakTo U 3a yKpenBaHe Ha UMYyHH-
TeTa, ThHl KaTo Jierara cTpajaT MHOTO M0-4eCTO OT PECIH-
paTtopau HHpeKnnn. YecToTo OoNe1yBaHe MOBIHABA 00IIaTa
PEaKTUBHOCT Ha OpraHU3Ma, MOXe Jia ce HaOIrJaBa XpOHH-
¢bunmpaHe Ha IPOIECUTE M HAMAJISIBAHE Ha 00U ST UMYHHTET,
KOWTO C€ SIBSBAT PUCKOB (haKTOp 38 MHOI'O COIMAHO3HAYH-
MU 3a007ABaHUS MPH Jerara. 3aKyyBaHETO Ha JIEKapCTBa
0e3 perernrta 3a NOBJIHMSIBAHE HA CUMIITOMHUTE Ha HACTHHKA,
npeaHa3HaueHu 3a Jield, KpUue U CBOUTE PUCKOBE, Thil KaTo
B ChCTaBa Ha TE3M JieKapcTBa ocBeH Paracetamol, ce cbabp-
KaT W aHTUXUCTaMUHM (KaTo pheniramin maleate), nekoH-
rectanTu (pseudoephedrine, phenylephrine hydrochloride,
dimethidine), kouTo BOIAT 10 3aBHWINIaBaHE YECTOTAaTa Ha
nposiBa Ha HexkenaHu peakiuu [18]. [Topanu ToBa poxuTenu-
Te TpsiOBa J1a ca ¢ MOBUIICHO BHUMAaHUE, J1a IPHEMaT KOHCYJI-
TanusATa Ha GapmaleBTa, 0COOEHO KOrato ce kKacae 3a Jeua
Moj 2-rojiMIIHa BB3PACT, MPU KOUTO MOrar jJa Bb3HUKHAT
cepuo3nu Hexenanu edektu [19]. M3cnenBaneTo mokasa, ue
PECIIOHICHTHUTE C MO-BUCOKA 00pa30BaTeliHa CTEIICH HE 3aKy-
MyBaT MPOAYKTH 32 CTUMYJIMpAHE Ha arleTUTa 3a Jienara Cu.
ToBa Ou Moryo fa ce o0sicHU ¢ dakTa, 4e TEe3W POAUTEIH ca
HAsICHO, Y€ XpaHUTEIHUTE HABUIIH Ha JieriaTa ce GpopMHupar oT
paHHa JeTCKa Bb3PacT M CEMECTBOTO U3rPaX/ia ONPeelICHO
HUBO Ha XpaHUTENHA KYJTypa y jAenara. 31paBociioBHATA U
OaslaHCHpaHa XpaHUTEIHA JUETa € OT ChIIECTBEHO 3HAYCHHUE
3a pa3BUTHETO M pacTeka Ha JeTeTO M MPeloTBpaTsBa pe-
JIMIA 3/IPaBOCIOBHH MPOOJIIEMH ¥ XPOHUYHHU 3a00JIsIBAHUS
[20] [21].

Bobnpeku cnenngukara Ha BbIIpOca, KOWTO € CBBbP3aH ChC 3a-
KOHOBaTa ypezada Ha JiekapcTBaTa U Jpyrd IPOAYKTH, KOUTO
ce OTITyCKaT B anTekara, HHPOPMUPAHOCTTA HA POAUTEIUTE
e MHoro j00pa. [IpaBu BneyatieHue, ye poaUTENINTE MOTAT
Ja pasrpaHuuaBaT MHoro nobpe OTC nexapcrtBara, Tesu
OT TSIX, CHIBPXKAIIYU PACTUTEIHU €KCTPAKTU B ChCTaB CH OT
XpaHutenHuTe 1ob6aBku. Tos3n pe3ynrar e 00siICHUM, T KaTo
AQHKETHPAHUTE JIMIA ca [JIABHO C BUCLIE 00pa30BaHUE, KOETO
Ipesroara, ue Te MposiBsBaT 3aMHTEPECOBAHOCT, HHPOPMHU-
par ce u ca U3KJIIOUNTEIIHO OJUTEITHU KaTO POIUTEIH.

3AKNIOYEHUE

HacTosamoTro u3cnensane mokasa, 4eé POAUTEIUTE 3aKYIIy-
BaT 3a Jemnara CH NPOAYKTH 0e3 JIeKapcKo MpearucaHue
Hal-4ecTO 3a CUMIITOMHUTE Ha TPUI M MPOCTYJAa, a CHIIO
Taka 3a CTUMYJIMpPaHe Ha UMyHHUTeTa. Ponqurenute pasrpa-
HUYaBaT MHOTO JOOpe OTAETHUTE KaTETOPUH MPOAYKTH 0e3
JIEKapCKO MPEANHUCaHNe, KaTo HarjaacaTa uM e J1a 3aKyIyBaT
MPEINMHO MPOAYKTH, ChABPKAIIN B CbCTABA CH PACTHUTEI-
HU EKCTPAKTH.

POPULATION HEALTH

DISCUSSION

We can say that parents purchase nonprescription prod-
ucts mainly in case of flu and cold (72.4%) and also
to strengthen the immune system because children are
likely to suffer from respiratory infections more often.
The frequent illness affects the overall reactivity of the
body, the processes may become chronic and the im-
munity may decrease, which could serve as a risk fac-
tor for a number of socially significant diseases among
children. The purchasing of nonprescription medicines
to relieve the symptoms of cold which are intended for
children poses some risks because in addition to Par-
acetamol, these medicines also contain antihistamines
(such as pheniramin maleate), decongestants (pseu-
doephedrine, phenylephrine hydrochloride, dimethi-
dine) and increase the frequency of the manifestation
of unwanted reactions [18]. As a result, parents should
be more vigilant and consult a pharmacist, especially
for children under 2 years of age, with whom serious
unwanted consequences may occur [19]. Our study has
shown that the respondents with a higher level of edu-
cation do not purchase products intended to stimulate
appetite for their children, which could be explained
with the fact that these parents are aware that children’s
nutrition habits are formed in early childhood and it is
the family that usually forms a certain level of nutrition
culture among children. A healthy and balance diet is
essential for the child’s development and growth and
prevents the occurrence of a number of health problems
and chronic diseases [20] [21].

Despite the specific nature of the issue which is related
to the legislation on medicines and other products
purchased in pharmacies, parents’ awareness is very
good. We have noticed that parents can distinguish well
the over-the-counter medicines, those containing plant
extracts, from food supplements. This can be explained
considering the fact that most of the interviewees have
university education, which suggests that they show
more interest, search for information and are extremely
vigilant as parents.

CONCLUSION

The present study showed that parents most often
purchase over-the-counter products for their children to
combat flu and cold symptoms and to boost immunity.
Parents differentiate very well between each category
of over-the-counter products and tend to purchase
mainly products that contain plant extracts in their
composition.
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KAYECTBOTO HA XNBOT
NP NAULUEHTU C OUABETHA
PETUHONMATUA: BPBb3KA MEXAY
3PUTEJIHATA OCTPOTA U
EXEOQHEBHUTE JEAHOCTHU

Eauna Xpucrosal?, Fa6puesia Bacuiena®,
Jluansn 3aaypsu®, Uiausina Ierkosa®

! Kameopa no onmomempust u npogecuonannu 6orecmu,
Meouyuncku yHugepcumem - Bapua
2 Vuusepcumemcka cneyuaiusupana OoaIHuya no ounu
o6onecmu (YCHBOBAJI) — Bapna
8 Kameopa no ounu 6orecmu u 3pumenHi HayKu,
Meouyuncku ynugepcumem - Bapua

PE3IOME

Bweeoenue: Juabemnama pemunonamus ([P) e cepuosno
VCIOMdHCHEeHUe Ha 3aXapHus ouabem u 800ewa NPUYUHA 3d
spumenna yepeoa 6 ceemosen mawjad. Hapywenama 3pu-
menna @yuxyusa npu /[P oxasea sHauumenno 61usaHue 6bpxy
edceOHegHume OeiUHOCU U Kauecmeomo Ha HCUBOM HA Na-
yuenmume.

Len: Jla ce oyenu epvskama mexncoy 3pumenHama ocmpoma
U edceOHesHUMe OeUHOCMU HA NAYUeHmume ¢ Ouabemna pe-
MUHONAMUA U KAK MA3U 8Pb3KA 6UsAe HA MAXHOMO Kayecm-
80 HA HCUBOM.

Mamepuan u memoou: Hscieosanu ca 59 ruya c ungopma-
yus 3a naauyue na J{P na év3pacm nao 18 e., sgcumenu na ep.
Bapna, npemunanu npez omoenenuemo no Enooxpunonocus
YMPBAJI,, Ce. Mapuna“ — Bapua u xabunema 3a 1a3epHo Jie-
uenue Ha pemuHannu 3a6onseanus Ha YCBOBAJI — Bapna 3a
nepuooa gespyapu-anpun 2024 2. 3a oyenxa na kawecmeo-
MO HA HCUBOM HA NAYUEHMUMe e NPegedeH U a0anmupan Ha
ovreapcku esux gvnpocuuxvm na The National Eye Institute
Visual Function Questionnaire-25. Ilonyuenume pezyimamu
ca obpabomenu cvc copmyep 3a cmamucmuiecky aAHAIU3 —
SPSSv.21.

Pesynmamu: Cnoped cmenenma Ha 3acsieane Ha pemunama
om duabemuama pemuHonamus MeOuanama Ha 3pumennad-
ma ocmpoma e kakmo caedeéa: HIIJIP — 0.7 (IOR=0.225);
IJIP — 0.6 (IQR=0.375); AME — 0.5 (IQR=0.425). Anarusvm
YCMAHO8U CMAMUCIMUYECKU 3HAYUMA PA3IUKA 6 3PUMENHA-
ma ocmpoma medxncoy mpume epynu y’= 6.78; p= 0.034%).
Yemanosu ce cvwo  ymepena nonoscumenna Kopenayus
(Spearman’s rho = 0.462), noxazeawa nanuyuemo Ha 3Hd-
YUMA 8PBIKA MEINHCOY 3PUMETHAMA OCMPOMA U COYUATHOMO
@yuxyuonupane (p<0.001*) u ymeperna 00 cuina nonoxcu-
menna xopenayus (Spearman’s rho = 0.636), doxazsawa
CHUECMBYBAHEMO HA 3HAYUMA BPBLIKA MeAHCOY 3PUMETHAMA
ocmpoma u ncuxuuromo 30pase (p<0.001%).

3axntouenue: Te3u pesynmamu noouepmasam aAHCHOCMMA
Ha paHHama OUAaeHOCMUKA U eQeKmusHoOmo ieyeHue Ha Ou-
abemuama pemuHonamusi 3a NOO0OPABAHe HA 3PUMETHAMA
ocmpoma, Koemo oni €80 CMpaHa Modice 0a Ho00OPU coyua-
HOMO (DYHKYUOHUPAHE U NCUXUYHONO 30page HA nayueHmunme.
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THE ROLE OF VISUAL ACUITY
IN DAILY FUNCTIONING
AND QUALITY OF LIFE IN
DIABETIC RETINOPATHY
PATIENTS

Elitsa Hristova 2, Gabriela Vasileva 3,
Lidiya Zaduryan *, Iliyana Petkova *

Y Department of Optometry and Occupational Diseases,
Medical University of Varna, Bulgaria
2 University Specialized Eye Hospital, Varna, Bulgaria
% Department of Ophthalmology and Visual Science,
Medical University of Varna, Bulgaria

ABSTRACT

Introduction: Diabetic retinopathy (DR) is a serious
complication of diabetes mellitus and a leading cause of
visual impairment worldwide. Impaired visual function
in DR significantly affects patients* daily activities and
quality of life.

Aim: This study aims to assess the relationship between
visual acuity and activities of daily living in patients
with diabetic retinopathy and how this relationship
affects their quality of life.

Material and Methods: Fifty-nine persons over the
age of 18 who were residents of the city of Varna and
had information about the presence of DR who passed
through the Department of Endocrinology UMBAL ,, St.
Marina“ - Varna and the office for laser treatment of
retinal diseases of University Specialized Eye Hospital
- Varna from February to April 2024 were included. The
National Eye Institute Visual Function Questionnaire-25
was translated and adapted into Bulgarian to assess
the patient's quality of life. The results were processed
using statistical analysis software - SPSS v.21.

Results: According to the degree of retinal involvement
by diabetic retinopathy, the median visual acuity was as
follows: NPDR, 0.7 (IOR=0.225); PDR, 0.6 (IOR=0.375);
DME, 0.5 (IOR=0.425). Analysis revealed a statistically
significant difference in visual acuity between the
three groups y*= 6.78; p= 0.034*). There was also a
moderate positive correlation (Spearman’s rho =
0.462) indicating a significant relationship between
visual acuity and social functioning (p<0.001%) and a
moderate to strong positive correlation (Spearman’s
rho = 0.636) demonstrating the existence of a significant
relationship between visual acuity and mental health
(p<0.001%).

Conclusions: These results highlight the importance
of early diagnosis and effective treatment of diabetic
retinopathy to improve visual acuity, which in turn can
enhance patients‘ social functioning and mental health.
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KarouoBu nymu: quabetHa peTHHOIIATHS, KAY€CTBO
Ha KUBOT

BbBEAOEHUE

3axapuusart nuadet (3/]) ce mpeBbpHA B €HO OT Hail-Ba)KHU-
Te MPeAN3BUKATEIICTBA 32 00MIeCTBEHOTO 311paBe Ha X X1 Bek,
KaTo OT MHO3MHA € CMSTaH 3a riodanHa enuaeMus. Toil e
€THO OT HaW-pa3NpOCTPAHCHUTE SHIOKPUHHU 3a00JISIBAHUS,
OT KoeTo cTpanaT npudausuteaso 10.5% oT CBETOBHOTO Ha-
ceneHue BbB Bb3pacTTa Mexay 20-79 . (1). B EBpomna mpe3
2022 roauHa OposT Ha manueHTHTe che 3J] HaaBumaBa 61
MUJIHOHA TYIIH, KaTo ce o4akBa 10 2045 ronuHa To3u Opoii 1a
ce yBennuu ¢ 13% u na nocturne 69 muimona (1). Jluncara
Ha 100Bp KOHTPOI Ha 3/] BOau ¢ BpeMeTO J0 3HAYUTEITHO 3a-
csiTaHe Ha PENIIa OPTaHHU U CUCTEMHU, KOCTO BIIHSC B TOIIsIMa
CTETCH BhPXY KauyeCTBOTO Ha KUBOT HA XOpara.

Junabetnata perunonarus ([P), enHo oT ycnoxHeHHsATa Ha
nuabera, ce cMsATa 3a BOJCIA TPUYKHA 32 3ary0a Ha 3pCHHE U
MpeAoTBpaTHMa CIIeNoTa cpesl paboTOCIIOCOOHOTO HaceIeHUE
Ha BB3pacT 0 O5T. B HKOHOMUYECKH Pa3BUTHUTE CTpaHH (2)
(3) (4). Cpennara uectora Ha JIP cpen nuaberunure ¢ 34.6%
(5) (6). Ciren 20-romunIHa TaBHOCT Ha 3a00JISIBAHETO MOYTH
BCHYKM manueHTy ¢ TuIl I u moBeye ot 60% ot Te3u ¢ tui 11
3axapeH AuadeT pa3BHBAT MUAOCTHA PETHHOINATHS B HIKaK-
Ba cterieH (7) (8). 3BecTHO e, 4e peTHHOMATHATA IPUINHIBA
3ary6a Ha KoHTpacTHa gyBcTBUTEeNHOCT (9) (10). JlazepHarta
MaH-peTHHAIHA (OTOKOATyIAIMs IBK € CBBP3aHa ChC 3ary-
0a Ha 3puTeNHO nmoJie. Te3u mocnenuIy oT TuadeTHaTa PeTH-
HOIIATHS HEMUHYEMO OKa3BaT BIUSHUEC BbPXY KAYeCTBOTO Ha
xuBoT (KK) Ha manuenTure.

CaeroBHara 31paBHa oprannzanus (C30) ompeznens kadect-
BOTO Ha )XHMBOT KaTo ,,BB3MPHUITHE HA HHANBH/A 32 HETOBATa
TIO3UITUS B KMBOTA B KOHTEKCTA HA KyJITypaTa M ICHHOCTHUTE
CHCTEMH, B KOUTO XUBEE, U BHB BPB3Ka C HETOBUTE LIEJIN, OU-
aKBaHUs, CTaHAApTH 1 onaceHus  (11).

WzBecten dakt e, ye HammuueTo Ha JIP Boau 10 peayKius Ha
kagecTBOTO Ha )KMBOT (12) (13) (14). KakTo Beue Gemre criome-
HATO, TS MOXeE JIa OKa)Ke 3HAYMTEITHO BIMSHUE BEPXY 3pUTEI-
HaTa OCTPOTa, MOTEHIMAIHO BB3MPEHATCTBANKNA OCHOBHH
©)XEeTHEBHH ACHHOCTH KaTO YeTeHe, modupaHe U pas3no3Ha-
BaHe Ha inna. OueHsiBaneto Ha KJK naBa nmpencrasa 3a mpak-
TUYECKUTE MPEAM3BUKATEICTBA, Ipell KOUTO ca M3MPAaBEHH
NAalHUeHTUTE, TP U3IIbIIHEHNE Ha PyTHHHUTE 3a eXKeIHeBUE-
TO UM 3aJ1a9n. 3arybara Ha 3peHue B pe3yaraT Ha [P moxe na
uMa IbI0OKH NCUXOJIOTNYECKH MOCIEANIH, BOACIIHN 10 Oe3-
HIOKOIMCTBO, IeIPECUs 1 HAMAJIEHO YyBCTBO 33 HE3aBUCHMOCT.
OrnensBaneto Ha KK momara 3a paz6upaHeTo U CpaBsHETO
C TE€3H TICUXOJIOTMYECKH ACIIeKTH, KaTO HaChpuaBa XOJIUCTHY-
Hara rpuka 3a nanuenture. OCHOBEH HEZIOCTaThK Ha HalllaTa
3/IpaBHA CHCTEMa € MMEHHO JINTICaTa Ha XOJIUCTHYCH MOAXO]
KBM CBhCTOSIHHETO Ha OosHuTe. Pa3bupaneTo Ha Bb3/IeHCTBH-
eTo Ha amaberHarta peruHonartus Bepxy KK Ha manuenta
MOJKe J1a HACOYH 3paBHHUTE CICHUAINCTH IIPH B3eMaHETO Ha
nH(OpPMHpaHU penIeHNs] OTHOCHO BB3MOKHOCTHTE 32 Jieye-
Hue. banaHcupaHeTo Ha MOTEHIUATHUTE TTOJI3U H PUCKOBE OT
MHTEPBEHIMHTE, C TAXHOTO Bb3/ICHCTBHE BbPXY CKEIHEBHUS
’KHMBOT, € OT pellIaBalll0 3HaYeHNUe 3a TPHKaTa, OpUEHTHpa-
Ha KbM nanuenta. OCch3HaBaHETO Ha IPEAM3BUKATEIICTBATA,
mpea KOUTO Ca U3NpaBCHU MAaOUCHTUTC NPU BKIIIOUYBAHC Ha

POPULATION HEALTH

Key words: diabetic retinopathy, quality of life

INTRODUCTION

Diabetes mellitus (DM) has become one of the most
critical public health challenges of the 21st century and
is considered by many to be a global epidemic. It is
one of the most prevalent endocrine diseases, affecting
approximately 10.5% of the world‘s population aged 20-
79. (1) In Europe, the number of DM patients exceeded
61 million in 2022; the expectation is that it will
increase by 13% to reach 69 million by 2045 (1). Lack of
reasonable control of DM leads over time to significant
impairment of several organs and systems, significantly
affecting people‘s quality of life.

Diabetic retinopathy (DR), one of the complications of
diabetes, is considered to be the leading cause of vision
loss and preventable blindness among the working-
age population under 65 years of age in economically
developed countries (2) (3) (4). The average incidence
of DR among people with diabetes is 34.6%. (5) (6)
After 20 years of disease, almost all patients with type
I, and more than 60% of those with type II diabetes
mellitus, develop diabetic retinopathy to some degree
(7) (8). Retinopathy is known to cause loss of contrast
sensitivity (9) (10), Laser pan-retinal photocoagulation,
in turn, is associated with visual field loss. These
consequences of diabetic retinopathy inevitably affect
patients‘ quality of life (QoL).

The World Health Organization (WHO) defines quality
of life as ,,an individual‘s perception of their position
in life in the context of the culture and value systems
in which they live and in relation to their goals,
expectations, standards, and concerns.“ (11).

It is a well-known fact that the presence of DR leads to
a reduction in quality of life (12) (13) (14). As previously
mentioned, it can significantly impact visual acuity,
potentially impeding basic daily activities such as
reading, driving, and facial recognition. Assessing QoL
provides insight into patients® practical challenges when
performing routine daily tasks. Loss of vision as a result
of DR can have profound psychological consequences,
leading to anxiety, depression, and a reduced sense of
independence. Assessing QoL helps to understand and
address these psychological aspects, promoting holistic
patient care. A major shortcoming of our healthcare
system is the need for a holistic approach to the condition
of patients. Understanding the impact of diabetic
retinopathy on a patient’'s QoL can guide healthcare
professionals in making informed decisions about
treatment options. Balancing interventions® potential
benefits and risks with their impact on daily living is
critical to patient-centered care. Awareness of patients’
challenges when incorporating treatment into their lives
helps tailor interventions to meet individual needs.
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JICHCHUCTO B XXMUBOTA MM, IIOMara 3a HpI/lCHOCO6}1BaH€TO Ha
HWHTCPBCHUUUTC KbM WHAUBUAYAJTHUTEC HYKIU.

LEN

LlenTa Ha HacTOsIIATa Pa3paboOTKa € Ja ce OEeHH Bph3KaTa
MEK/Iy 3pUTelIHATa OCTPOTA U XKETHEBHUTE JCHHOCTH Ha Ta-
[UCHTHUTE C TUa0ETHA PETHHONATHS U KaK Ta3d BPh3Ka BIIHSIC
Ha TAXHOTO Ka4eCTBO Ha )KUBOT.

MATEPUANN U METOAU

B mpoyuBaHeTo ydyacTBaT MAlMEHTH C AUATHOCTHIIMPAH 3a-
xapeH aualeT, BKIIOYEHH B ,,EIeKTpOHHUS PETUCTHP HA TH-
abet n quaberHa pernHomaTHsA . IlamweHTHTE ce BKIIOYBAT
B PETUCTHpPA CIEI MPEABAPUTEIHO MOATTHCAHO HHPOPMHUPAHO
chITIacue, KaTo He0OXOUMO M3NCKBAHE 32 TOBA € MAIIMEHTHT
na 6pae ¢ auarnoctunupad 3/, Ha BB3pacT Hax 18 T. 1 ¢ mo-
CTOsIHEH ajapec B rp. Bapna. ToBa ca naiueHTH nposiexanu B
knuHuKara no Ennokpunonorus kbMm Y MBAJL,,CB. Mapuna“
— Bapna. Te3u nanueHTH, B IpeBapuTEIIHO OIIPEJIEIICH JIeH,
BCsKa CEIMUIIA Ca IMOJJIOKCHU Ha W3CJICABAHC Ha 3PUTCITHA
OCTpPOTAa M OYHH JIbHA C MOpTAaTUBHA (QDYHIYC Kamepa, KaKTo
MPOBEXKTaHE HAa aHKeTa. B rpymara Ha M3CIICABAaHUTE BIIH3AT
CBIIIO ¥ TAKWBA ITAIIHEHTH, KOUTO Ca U3CICABAHU C HHIUPCKT-
Ha oprammMoOHOMuKpockonus Ha TepuTopusita Ha YCBOBAJI
— Bapna. U B 1Bara ciyvasi 3aCHEMaHETO Ha OYHUTE JIbHA CE
MpaBH OT MPEMHUHAJ 00y4YeHHe CIEIHaTN3aHT W CIelna-
JIUCT TI0 OYHU OOJIECTH, a pAa3YUTAHETO HA CHUMKHTE U CTa -
paHeTo Ha AMabeTHATA PETHHOMATHS — OT O()TAIMOJIOT C OITUT
B JUAarHoCTukara M JICUCHUCTO Ha PETHUHAJIHA IAaTOJIOTH:,
KaTo Ce M3I0JI3Ba MEXJyHapojHATa KJIMHUYHA CHCTEMa 3a
kinacudukanus Ha JIP u nuaderen maxyinen enem (15). Ilpo-
YYBaHETO € IPOBEEHO B neproa dhespyapu-anpui 2024 r.

OOexTHBHATA OIICHKA Ha 3pUTEITHATA OCTPOTA Ha yUYACTHUIHU-
T€ B MPOYUYBAHETO CE OCBIIECTBABA UPE3 KIMHUYCH IPEriie]]
BKJIFOUBAII: 3pUTEJIHA OCTPOTa O€3 M C ONTHMAJHA ONTHYHA
KOpPEeKIIMs, Iperiel Ha IPEACH O4eH CerMEHT (ChCTOSHME Ha
poroBuIla, Jella 3a HaJIM4YMe Ha KaTapakTa, KOeTO ChII0 Ou
0Ka3aJio BIUSHUE BbPXY Ka4eCTBOTO UM Ha )KUBOT U MMa OT-
HOIIIGHHE KBbM CTaTHCTHYecKaTa o0paboTKa JaHHUTE), ChC-
TOSIHWE Ha CTHKJIOBUIHO TSJIO M 33JICH OYEH CErMEHT C OLICH-
Ka Ha peTHHATa M KJacuduIupaHe Ha BUAA U TEKECTTa Ha
JIP. Bcudku Te3n KIIMHAYHY JaHHU [T03BOJISIBAT OIPEICIISTHE
Ha CTaJus Ha 3a00JISIBAHETO M B MOCJIEACTBUE HAIlpaBaTa Ha
TOYHA OLIEHKA Ha Bpb3KaTa MEKy BuJa U TexectTa Ha [P n
Ka4ecTBO Ha )KUBOT HA TE3M MALUEHTH.

3a oIleHKa Ha KayeCTBOTO HA >KMBOT Ha MallUEHTHUTE € Ipe-
BEJICH U aJlanTHpaH Ha ObJIrapcku e3uk BhHpocHUKHT NEI-
VFQ-25 (16). Toit npencrasnsiBa HHCTPYMEHT 3a OLIEHKA Ha
3puTenHaTa (PyHKIUS ¥ KaYeCTBOTO Ha XKHUBOT, CBBP3aHO ChC
3PEHMETO MPH MALUCHTH C PA3JINIHHU O4YHH 3a00msiBaHns. Cb-
I'bpKa 25 BBIIpOca, pa3zieieHu B 12 cyOckamu, OIeHSIBAIIH
pa3IMYHU aCIeKTH Ha 3pUTENHATa GYHKINS 1 KaYeCTBOTO Ha
KHUBOT.

Bpb3kara Mexy pe3ynTaTuTe OT BBIPOCHUKA U KIIMHUYHU-
TE Pe3yJITaTH € U3CJie/[BaHa 1 OLIEHEeHa ¢ ITOMOIITa Ha coryep
3a cTaTucTHdecka o0padoTka Ha JaHHM - SPSS v.21.

POPULATION HEALTH

AIM

The study aims to explore the relationship between
visual acuity and activities of daily living in patients
with diabetic retinopathy, focusing on how these factors
influence their overall quality of life.

MATERIAL AND METHODS

Patients diagnosed with DM enrolled in the ,,Electronic
Registry of Diabetes and Diabetic Retinopathy*
participated in the study. Patients are enrolled in the
registry after a pre-signed informed consent; the
requirement is that the patient is diagnosed with DM,
over 18 years of age, and has a permanent address in
Varna, Bulgaria. These patients have been admitted
to the Endocrinology Clinic at the University Hospital
»St. Marina®“ - Varna and, on a predetermined day each
week, underwent visual acuity and fundus examination
with a portable fundus camera and a questionnaire.
The group also included patients examined by indirect
ophthalmobiomicroscopy in the University Specialized
Eye Hospital - Varna laser treatment office. In both cases,
the fundus photography was performed by a trained
ophthalmology resident or specialist in ocular diseases,
and the reading of the photographs and the staging of
diabetic retinopathy - by an ophthalmologist experienced
in the diagnosis and treatment of retinal pathology using
the international clinical classification system of DR and
diabetic macular edema (15). The study was conducted
between February and April 2024.

The objective assessment of the visual acuity of the study
participants was performed by clinical examination,
including visual acuity without and with optimal optical
correction, anterior segment examination (corneal status,
lens status for the presence of cataracts, which would also
affect their quality of life and relevant to the statistical
processing of the data), vitreous status and posterior
segment with retinal assessment and classification of
the type and severity of DR. All of these clinical data
allow the determination of the stage of the disease and,
subsequently, the accurate assessment of the relationship
between the type and severity of DR and the quality of
life of these patients.

The National Eye Institute Visual Functioning
Questionnaire 25 (NEI-VFQ-25) was translated and
adapted into Bulgarian to assess the patient’s quality
of life (16). It is a tool for assessing visual function and
vision-related quality of life in patients with various
eye diseases. It contains 25 questions divided into 12
subscales assessing visual function and quality of life.

The relationship between questionnaire results and
clinical outcomes was evaluated using the statistical data
processing software SPSS v.21.
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PE3YNTATH

[loxaneHnn 3a yuyacTue B mpoyduBaHeTo Osixa 70 mymmu, a B
u3cieBaHaTa rpymna ce BKIounxa 59 OoT TAX, KaTO BCHUKH
nuia 0sxa TUarHOCTUIIMPAHU ChC 3axapeH auadet. OT Ha-
MpaBeHHUs aHAJIN3 CTaHa SICHO, Ye JINTICBA HOPMAJIHO pasipe-
JIeNIeHNe B KaTeTopusATa Bb3pacT. ToBa ce oOycnass oT (akTa,
4e roJisiMa 4acT OT NAllMeHTUTE B M3CiIeABaHATA I'PyTIa ca JIU-
abeTumy ¢ 2-pu TUM 1uabeT, KOWTO € XapaKTepeH 3a Mo-Ha-
npeaHaiaTa Bb3pacToBa rpyna.

MenuanaTa Ha Bb3pacTTa Ha yyacTHunuTe € 62 r. (IQR=13).
Cobe 3/ Tun 2 ca 94,9% OT yyacTHUIIUTE B MPOYyUYBAHETO, a
ctun 1 31— 5,1%. I'pynara ce cweetou ot 31 xenu (52,5%) u
28 mbxke (47,5%).

PasmpenenenneTo Ha ManueHTUTE Ha 0a3ara Ha TEKECTTa Ha
yBpexkJaane Ha peruHata ot [P e mpeacraBeno na ®dwur. 1.
PetnnanHaTa yBpena e pasmeneHa B 3 Tpynu: Hempoaudepa-
tuHa JIP (HITP), mpomudeparusra AP (ITP) u nuaberen
MakyJieH exem (JIME).

POPULATION HEALTH

RESULTS

Seventy individuals were invited to participate in the
study, and 59 were included in the study group, all
diagnosed with diabetes mellitus. From the analysis, it
was clear that there was no normal distribution in the
age category. This was because a large proportion of the
patients in the study group were diabetics with type 2
diabetes, which is characteristic of the more advanced
age group.

The median age of the participants was 62 years (IQR=13).
Type 2 DM accounted for 94.9% of study participants,
and type 1 DM accounted for 5.1%. The group comprised
31 women (52.5%) and 28 men (47.5%).

Fig. 1 shows the distribution of patients based on the
severity of DR retinal damage. We divided retinal
damage into three groups: nonproliferative DR (NPDR),
proliferative DR (PDR), and diabetic macular edema
(DME).

EHNOP / NPDR
& napP/PDR

i DME

@uzypa 1. PasnpedeneHue Ha uscriedsaHume nuya 8
3asucumocm om mexecmma Ha [P

CBCTOSTHUETO HA 3PEHHETO CIOPEA BB3NPUATHATA HA TAlU-
CHTa ¢ MPEACTABEHO Ha (UT. 2, KaTo IMOBEYEe OT MOJOBUHATA
anketupanu (50.4%) cMsrar, 4e 3peHneTo UM ¢ 100po. Tosa
Hai-BepoOsTHO ce IbJKK Ha (akTa, ye [[P Moxxe B pa3nnyHa
CTEIIeH J1a YBPeAHr BeTe o4K. ToBa ch3laBa MpearnocTaBKa 3a
3ama3BaHe Ha CPABHUTEIHO 100pO 00110 3peHne Ha 0a3aTta Ha
10-100p0 3peHHe Ha eTHOTO OKO, TI0-MaJIKO 3aCerHaTO OT 3a-
6onsiBaneTo. CyOEKTHBHOTO ycelaHe 3a J00po 3peHHe MOXKe
J1a e JBJDKU U Ha e(DeKTHBHO JICUCHUE, PAHHO OTKPHBaHE Ha
nuabeTHaTa peTHHONATHUS, 100Bp KOHTPON Ha nuaberta, pe-
JIOBHH OYHH IMPETJIeAN 1 HABPEMCHHU HHTCPBEHIIMH.

Enna 3HaunTenna rpyna nanueHTH (37.3%) umar ,,i3BeCTHU
3PUTEITHH MPOOJIEeMHU", KOUTO MOXKE Jla HE ca TEKKH, HO BCE
MaK BIUSIAT HAa ©XKeJHeBUETO UM. [lanmenTure B Ta3u rpyma
BEPOSITHO yCEIIAT U3BECTHH 3aTPYIHEHHSI ChC 3PEHUETO, HO
HE JI0 CTEeTIeH, 4e J1a ro KJacuuuupar kato jomio. Moxe Ou
MMaT CUMIITOMH KaTo pa3Ma3aHo 3peHue, TPYAHOCTH MPH ue-
TEHE WJIM HOILIHO BHIKJAaHe, KOUTO BCE OIIE HE Ca JJOCTATHYHO
TeXKHU. PesynraTute nmoguepraBat HeoOXOJUMOCTTA OT Iep-
COHAJIM3UPAH TOIXO0J KbM JICUSHHETO U MPOCIIEAsIBAHETO Ha
MaIMeHTUTE ¢ [uabeTHa PeTHHOMATHSI.

Figure 1. Distribution of study subjects according to
severity of DR

The visual status according to patient perception is
presented in Fig. 2, with more than half of the respondents
(50.4%) considering their vision “good.” This is most
likely because DR can damage both eyes to varying
degrees. This sets the stage for maintaining relatively
good overall vision based on better vision in the one eye
less affected by the disease. The subjective perception
of good vision may also be due to effective treatment,
early detection of diabetic retinopathy, reasonable
diabetes control, regular eye examinations, and timely
interventions.

A significant group of patients (37.3%) have ,.known
visual problems* that may not be severe but still affect
their daily lives. Patients in this group are likely to
experience some difficulty with their vision, but not
to the extent of classifying it as poor. They may have
symptoms such as blurred vision, difficulty reading, or
night vision problems that are not yet severe enough. The
results highlight the need for a personalized approach
to the treatment and follow-up of patients with diabetic
retinopathy.
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[TanueHTUTE, KOUTO OICHSIBAT 3PEHUETO CH KaTO JIOIIO
(8.5%), Moke na ce HyXAasT OT MO-UHTEH3UBHU UHTEPBEH-
Uy 1 noAapwxka. O0HaaexkaaBail ¢ GakThT, 4e Karo ,,MHO-
ro JIOIO* OnmpeAensT 3peHreTo cu camo 1.7% ot ankeTupa-
HUTE W JIUTICBAT MAIMEHTH C IIbJIHA ciienoTa. ToBa mokassa,
4Ye CePHO3HUTE 3PUTCITHH YBPESIKIAHUS Ca CPABHUTEIHO PE/I-
KM CpeJl YUaCTHULIUTE U, Ye HAa TCPUTOPHUsTA Ha I'p. BapHa ce
MPOBEXkKJa CPCKTUBHO YIIpaBJICHHE Ha Ara0eTa U HETOBHUTE
YCIIOXKHCHHUS, OCUTYPEH Upe3 J00BP MOCTBII IO OUHH IPHIKH
1 HABPEMEHHO JICYCHHE Ha TUa0eTHATA PETUHOMATHUS.

POPULATION HEALTH

Patients who rate their vision as poor (8.5%) may
need more intensive interventions and maintenance.
Encouragingly, only 1.7% of respondents rated their
vision as ,,very poor,* and there were no patients with
complete blindness. This indicates that severe visual
impairment is relatively rare among the participants
and that effective management of diabetes and its
complications is provided by promising access to eye
care and timely treatment of diabetic retinopathy.

® OtnmuHo / Excellent

» Nobpo/ Good
3agoeonutenHo / Fair
Nowo / Poor

® MHoro nowo / Very Poor
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duzypa 2. CbcmosiHue Ha 3peHuemo crioped eb3npusmusima
Ha xopama e uscrnedeaHama epyna

3a ;a yCTAaHOBHM Jajii M B KaKBa CTCICH Ha 0a3aTa Ha Ha-
JIUYHA KJIMHUYHA OLICHKA, MOXEM Jla MpEeJBUAUM KauecT-
BOTO Ha KMBOT Ha MallMeHTa HalpaBUXME OLIEHKa Ha 3pH-
TeJIHaTa OCTPOTa Ha MALIMEHTUTE, ThI KaTo cMATaMe, Ye T
Hal-moOpe oTpassiBa QYHKIUATA HA 3pUTEIHATA CHCTEMA.
[Ipu nanuenTuTe, Npu KOUTO 3pUTENHATA OCTPOTA Ha JBE-
Te O4M Oelie pa3lInYHa, B3eXME 3a U3CICABAHCTO 3PUTEI-
HaTa OCTPOTa Ha MO-7o0poTo oko. Crmopen CTeneHTa Ha
3acsraHe Ha peTUHATa OT aAuadeTHaTa PEeTHHOIATHUSI, Me-
JlMaHaTa Ha 3pUTeHaTa ocTpoTa € Kakto cieasa: HIIJP
— 0.7 (IQR=0.225); IIAP — 0.6 (IQR=0.375); AME — 0.5
(IQR=0.425). MuHnManHaTa 3pUTEIHA OCTPOTA B I'pynara
¢ HITJP e 0.25, B rpynata ¢ [IJIP — 0 (exHoouHa numca Ha
sperne); IME — 0.1. AHaTU3BT yCTAaHOBH CTATUCTUUYCCKH
3HauYMMa pa3jiuKa B 3pUTEJIHATa OCTPOTA MEKAY TPUTE IPy-
i x*= 6.78; p= 0.034%).

3a J1a ce yCTaHOBH Bpb3KaTa MEXKAY 3pUTEIHATA OCTPOTA H
Ka4eCTBOTO Ha KUBOT B CyOCKaJIHMTE, OTPa3sBalll COLHAT-
HOTO (YHKIIMOHHpaHEe M MEHTAJIHOTO 31paBe, N3rOTBUXME
HerapaMeTpuyeH aHaiau3 Ha CniubpMaH. YMepeHaTa IoJio-
xuTenHa kopemanus (Spearman’s tho = 0.462), kosATO TIO-
JyduxMe, II0Ka3Ba, 4e ChUICCTBYBA 3HAYMMa BPB3Ka MEX-
Iy 3pHTEIHATa OCTPOTa M COLHUAIHOTO (DYHKIHOHHpPAHE
(p<0.001*) — ¢ur. 3.

Figure 2. Vision status as perceived by the study group

To determine whether and to what extent, based on
available clinical assessment, we could predict patient
quality of life, we assessed patients‘ visual acuity, as
we believe it best reflects visual system function. In
patients where the visual acuity of the two eyes differed,
we took the visual acuity of the better eye for the
study. According to the degree of retinal involvement
by diabetic retinopathy, the median visual acuity
was as follows: NPDR, 0.7 (IQR=0.225); PDR, 0.6
(IQR=0.375); DME, 0.5 (IQR=0.425). The minimum
visual acuity in the NPDR group was 0.25; in the PDR
group, 0 (monocular absence of vision); in DME, 0.1.
Analysis revealed a statistically significant difference
in visual acuity between the three groups ¥*>= 6.78; p=
0.034%).

We performed a nonparametric Spearman analysis to
establish the relationship between visual acuity and
quality of life in subscales reflecting social functioning
and mental health. The moderate positive correlation
(Spearman‘s rho = 0.462) that we obtained indicates
that there is a significant relationship between visual
acuity and social functioning (p<0.001%¥) - Fig. 3
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Quaypa 3. JluHeliHa Kopenayusi Mexdy 3pumenHama
ocmpoma u coyuanHomo yHKUUOHUpaHe

I[To-Bucokara 3puUTeIIHAa OCTPOTA € CBBP3aHa ¢ MO0-100pH pe-
3yATaTH B COLMAIHOTO (yHKuMOHMpaHe. Tesn pesynratu
camMo ToIYepTaBaT BaXHOCTTA Ha TOJABPKAHETO W IOMO-
OpsiBaHETO Ha 3pHTEJHATa OCTPOTA MPH NAIMEHTH, 32 Ja Ce
1o100py TSAXHOTO COIUANIHO (DYHKIIMOHUPAHE M KaueCTBO Ha
*UBOT. [10 OTHOIIEHNE HA MEHTAJIHOTO 3/IpaBe aHAIU3BT T10-
Ka3a CXOJHH pe3yJITaTH - yMEPEHa JI0 CHIJIHA TOJIOKHUTETHA
kopenanus (Spearman’s rho = 0.636), moka3Baima ChIICCT-
ByBaHETO Ha 3HaYMMa BPB3KAa MEXAY 3pUTENIHAaTa OCTPOTa
u ncuxudeckoto 3apase (p<0.001%). Tlo-moOpata 3puTenHa
OCTpOTa € CBBP3aHa C M0-I00pH pe3yniTaTu B cyOckanara 3a
TICHXHYECKO 3][paBe.

Ha tabnuna 1 e nokasaH HemapaMeTpHUUHHUsSI KOpeJallHOHEH
ananu3 Ha CubpMaH, BKIFOYBAIL CyOCKalUTe OTpa3sBallu
3pUTEITHUTE (PYHKIIUU U 3PUTEITHATA OCTPOTA.

Tabnuuya 1. Bsaumospb3ka Mex0y rnokasamesume,
ompassieauju 3pumesiHama ¢byHKYUS U 3pumerniHama

Figure 3. Linear correlation between visual acuity and
social functioning

Higher visual acuity is associated with better outcomes
in social functioning. These results only highlight the
importance of maintaining and improving visual acuity
in patients to improve their social functioning and
quality of life. In terms of mental health, the analysis
showed similar results, with a moderate to strong positive
correlation (Spearman‘s rho = 0.636), demonstrating the
existence of a significant relationship between visual
acuity and mental health (p<0.001%*). Better visual acuity
was associated with better scores on the mental health
subscale.

Table 1 shows Spearman‘s nonparametric correlation
analysis, which includes subscales reflecting visual
function and visual acuity.

Table 1. Relationship between indicators reflecting visual
function and visual acuity

ocmpoma
KoeduumeHT CrarEy 6 Cramie- Correlation | Degree of | Statistical
Ha Kopenauus csoboaa EEE coefficient | freedom | significance
(Spearman’s (df) 3HauMMoCT (Spearman’s (df) (p-value)
rho) (p-value) rho)
Aeiinocmu 0.653 57 p<0.001* Close range 0.653 57 p<0.001*
Ha 6au3ska activities
ducmaHyusa
AeliHocmu 0.659 57 p<0.001* Long distance 0.659 57 p< 0.001*
Ha 0anevyHa activities
oucmaHyusa
3ampyoHeHus 0.577 57 p<0.001* Difficulties in 0.577 57 p<0.001*
npu usnvaHeHue performing daily
Ha exeOHes8HU tasks
3a0vmieHun
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Pesynrarure B TabnuLaTa ca CXOIHHU HA PE3yJITaTHTE, MOTY-
YEHH IPH HellapaMeTPHYHHSI KOPEJIAIIMOHeH aHAJIN3 33 COLU-
AJHOTO (DYHKLMOHHPAHE U MCUXHYECKOTO 3APaBE C HU3KIIFO-
YeHHe Ha cyOckasaTta, oTpassBaila nepudepHara 3puTenHa
GYyHKIHAS.

AONCKYCHUA

Tomsm Opoif mpoyuBaHuUs JTOKa3BaT, Y€ yBPEIACHOTO 3pEHUE
OKa3Ba MPSKO HETaTUBHO BIJIMSIHHE BBPXY CBBP3AaHOTO ChHC
3npaBeto kauecTBO Ha kuBOT (C3KXK) nmpu mauuentu c¢ [P

(17) (18) (19).

JlnabeTHaTa peTHHOMATHS MOXE Jda MMa CEpPHO3HO BB3-
JIEHCTBHE BBPXY INICHXOJIOTHYECKOTO OJIaromnojydne Ha ma-
IIUEHTUTE, KOETO C€ TIOTBBPAM U OT MOJYUYEHUTE OT HAC pe-
syntatd. OCBeH GU3UUICCKHUTE MPEAN3BUKATEIICTBA, CBbP3aHH
ChC 3a00JISIBAHETO, ITALIMEHTUTE C JUa0eTHA PETUHONATHS Ce
COTBCKBAT U CHC CEPUO3EH EMOIIMOHAJICH CTpec, TPeBora
JlenpecHsi, KOUTO MOTarT Jia OKakaT BIUSHUE BbPXY TAXHOTO
€XKEHEeBHE M Ka4eCTBO Ha )KHUBOT (20).

JlnabeTHaTa peTUHONATHS HE 3acsira caMo (U3HUECKOTO
3[paBe Ha MAIMEHTUTE, HO U INCHXOJIOTHYECKUTE MY aclie-
KTH. 3ary0aTa Ha 3peHHe WJIM HaMalsiBaHETO Ha 3PUTENIHU-
Te (QYHKIHU MOXE JIa IPEAN3BUKA CEPUO3HU €MOLMOHAIHU
peaKIyy P NalUeHTHTE, BKIIOUYUTEITHO JETIPECHS], TPEBOXK-
HOCT M HaMaJjIeHO caMO4yBCTBHE. Xopara ce CONBCKBAT ChC
cTpax 1 OE3MOKOWCTBO OTHOCHO OB/ICIIETO CH, 3aryda Ha He-
3aBHCHMOCTTA CH U BB3MOXKHOCTTA 32 CAMOCTOSITEITHO (yHK-
nuonupasne (21) (22).

[TomydeHnuTte OT Hac pe3ynTaTH NOTBBPAKXA CHIIO, Y€ MaIi-
EHTHTE C [uadeTHa PETHHOMATHUS YeCTO Ce COMBCKBAT U ChC
COLIMAJIHU MPEJU3BUKATENCTBA U orpaHudeHus (23). 3puren-
HUTE Mpo0JieMU Morart jJia JIoBeJaT JO COLIMAJIHA M30JIalus,
OTpaHWYEHHS BHB B3aMMOOTHOIIECHUSITA ChC CEMEHCTBOTO,
NPUSTEIUTE U O0LIECTBOTO KaTo I5u10. Te MoXe Ja M3MuUT-
BaT 3aTPyIHEHHS B YYacCTHETO CH B OOIIECTBEHH CHOWTHS,
CHOPTHU U KYJITYPHH aKTUBHOCTH M MPO(ECHOHAIHN CHOU-
paHMsI, KOETO MOXKE J1a € TIPUIMHA 3a yCCIlaHe 3a N30JIaIHs
U OTXBBPIISHE.

3AKINMIOYEHUE

HOJ’Iy‘-IeHI/ITC pe3yaTaTu nog4epTaBaT Ba:KHOCTTA HA paHHATa
JUarHoCTuKa u eq)eKTI/IBHOTO JICUCHHUC Ha HI/Ia6€THaTa peTu-
HOIIaTuAd 3a HOI[O6pHBaHC Ha 3puUTCIIHATa OCTPOTA, KOCTO OT
CBOs CTpaHa MOXC Ja HOI[O6pI/I COIMMAJIHOTO (I)yHKLII/IOHI/IpaHC
1 IICUXWYECKOTO 3paBE HA IMTATUCHTUTE.

3asucumocm 0.577 57 p< 0.001* Dependence on 0.577 57 p< 0.001*
om opyaume others due to

nopaou vision problems

npobaemu cbc

3peHuemo

LogpupaHe 0.569 57 p< 0.001* Driving 0.569 57 p<0.001*
LieemHo 3peHue 0.504 57 p<0.001* Color vision 0.504 57 p<0.001*
MepugepHo 0.237 57 p<0.071 Peripheral vision 0.237 57 p<0.071
3peHue

The table‘s results are similar to those obtained in the
nonparametric correlation analysis for social functioning
and mental health, except for the subscale reflecting
peripheral visual function.

DISCUSSIONS

A large number of studies have demonstrated that
visual impairment has a direct negative impact on
health-related quality of life (HRQoL) in patients with
DR (17) (18) (19).

Diabetic retinopathy can have a severe effect on
a patient's psychological well-being, which was
confirmed by our results. In addition to the physical
challenges associated with the disease, patients with
diabetic retinopathy also face severe emotional stress,
anxiety, and depression, which can impact their daily
life and quality of life (20).

Diabetic retinopathy affects not only patients‘ physical
health but also psychological aspects. Loss of vision or
reduction in visual function can cause severe emotional
reactions in patients, including depression, anxiety, and
reduced self-esteem. People face fear and anxiety about
their future, loss of independence, and the ability to
function independently (21) (22).

Our results also confirmed that patients with diabetic
retinopathy often face social challenges and limitations
(23). Visual problems can lead to social isolation and
limitations in relationships with family, friends, and
society. They may have difficulty participating in
social events, sporting and cultural activities, and
professional gatherings, which can cause feelings of
isolation and rejection.

CONCLUSION

The results highlight the importance of early diagnosis
and effective treatment of diabetic retinopathy to
improve visual acuity, which can improve patients®
social functioning and mental health.
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CrenudukuTe Ha HM3CIIEIBAHETO, NPOBENEHO B bhbiirapus,
MPENOCTaBsT IeHHa MH(MOpPMALUS 32 JOKAJTHUTE MPOOJIeMH
1 Bb3MOXXHOCTHTE 32 M0J00pEeHUEe, KOUTO MOrar Jia ObJaT u3-
MOJI3BaHM 3a pa3padoTBaHe Ha ePEKTHUBHM 3[[PABHU TIOJIUTHU-

3APABE HA HACENEHWETO

KW 1 IporpamMu 3a noAKpena Ha nmanueHTUTeC.
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BNOJNTION’MYHO KOHCEPBUPAHE
HA EMYJNCUA
BE3 KOHCEPBAHTU C
LACTOBACILLUS PLANTARUM

Jonka lumbapeal, 3anpsina /lenkosaZ,
Pocuna JlenkoBa®

Hayuonanen yenmup no obwecmeeno 30pase u anaiusu
2Vuueepcumem no xpanumennu mexnono2uu - [11060us

PE3IOME

Bweeoenue: Buvsoelicmsuemo na npobuomuunume Oaxme-
PUL 8bPXY YOBEUKAMA DU3UOLO2USL NPOOBIAAHCABA O0d ObOe
U3CNIeOBAHO 6Ce NO-AKMUBHO, KAMO ce OMKPUBAN HOBU Hd-
VUHU OQHHU. 30 HACMOSAWUA eKCRePUMEHM € UNOA36aH WaM
Lactobacillus plantarum u ne2og nuzam, ¢ Koumo e KOHCep8u-
paHa Kpemoobpasua maca — 6ancam 3a koca 6e3 KoHcepeaH-
mu, npedocmasen om Ko3MemuyHa Komnauus ¢ bvieapus.
Ionyuenume bancamu ca cvxpauaganu Ha cmaiina memne-
pamypa 8 npoovaicenue Ha eOHa 200UHd.

Len: /la ce npoyuu nomeHyuarHama 6b3MOACHOCH 30 NPU-
noxcenuemo Ha Lactobacillus plantarum 3a 6uono2uuro KoH-
cepsupamne Ha kKpemoobpasna maca — 6arcam 3a Kocd.

Mamepuan u memoou: B npoyusanemo e u3nonzean wam
Lactobacillus plantarum, uzeecmen cvc ceoume npoouo-
muuHu ceoticmea. Ananusupanu ca npomenume 6 pH, Kow-
YEHMPAyusama na JHCU3HeCnoCoOHU NPOOUOMUYHY KIeMKU U
MUKPOOUOROSUYHUME NOKAZAMEU.

Pesynmamu u oocvicoane: Pesynmamume om excnepumen-
ma noxaseam, ue baicamume, KOHCEPEUPAHU ¢ NPOOUOMUY-
HU Oakmepuu u MexHus au3am, UmMam MUHUMATHU NPOMEHU
6 cmotinocmume na pH, kamo me3u npomenu ca no-uspase-
HU npu HAIuYue Ha dHcusu bakmepuannu xiemxu. IIpobume
0mM206apAm HA UUCKEAHUAMA 34 MUKPOOUONIO2UYHA De30-
nacrhocm. B kommponnus obpazey obwusm 6poil me30@unnu
aepoOHU U PaxKyimamusHo anaepobHu baxmepuu 0ocmued
1,1*10° cfu/g, 0ookamo npu npobume ¢ npobuomuyHu daxme-
puu mo3su opoti ocmasa noo 10 cfu/g.

3aknawuenue: buonoecuunomo KoHcepgupane Ha Kpemooopas-
HU NPOOYKMU C JHCUBU KJIeMKU OM JIAKMOoOAYUIU eapanmupa
BUCOKA MUKPOOUOIO2UYHA YUCOMA U 3aNA36AHE HA OP2AHO-
JIenmuyHUme C80UCMEa 3a Nepuod om eoOHa 200UHd.

KurouoBu n1ymu: npoOHOTHYHN OaKTEPUH,
Lactobacillus plantarum, nu3ar, emysicus 6e3
KOHCEPBAHTH, OMOJOTHYHO KOHCEPBUPAHE

BbBEAOEHUE

MinedHOKHUCeIUTe OaKTepUH ChCTaBISIBAT OCHOBHATA YACT OT
noJie3HaTa MUKpOo(dIIopa ¥ UTpasT BaXKHa POJIS B peryIupaHe-
TO Ha XPaHOCMUJIATEIIHUTE MPOIIECH M OOIIOTO 3PaBOCIOB-
HO ChCTOSTHUE Ha YOBeKa. Bb3elCcTBHETO HA MPOOHMOTHIHHU-
Te OaKTEepHH BBPXY YOBEIIKaTa (GU3HOIOTHS € HEOCTIOPHMO

POPULATION HEALTH

BIOLOGICAL PRESERVATION
OF PRESERVATIVE-
FREE EMULSION WITH
LACTOBACILLUS PLANTARUM

Donka Dimbareva', Zapryana Denkova?,
Rositza Denkova?®

National Center of Public Health and Analyses
2University of Food Technologies — Plovdiv

ABSTRACT

Introduction: The impact of probiotic bacteria on
human physiology continues to be studied more and
more actively, with new scientific data being discovered.
For the current experiment, a strain of Lactobacillus
plantarum and its lysate were used and a creamy mass
was preserved - hair conditioner without preservatives,
provided by a cosmetic company in Bulgaria. The
resulting balms were stored at room temperature for one
year.

Aim: The aim of the present work is to investigate the
potential possibility of the application of Lactobacillus
plantarum for the biological preservation of a creamy
mass - hair conditioner.

Material and methods: The study used a Lactobacillus
plantarum strain known for its probiotic properties.
Changes in pH, concentration of viable probiotic cells
and microbiological parameters were analyzed.

Results and Discussion: The results of the experiment
show that the conditioners preserved with probiotic
bacteria and their lysate have minimal changes in pH
values, and these changes are more pronounced in the
presence of live bacterial cells. The samples meet the
requirements for microbiological safety. In the control
sample, the total number of mesophilic aerobic and
facultative anaerobic bacteria reached 1,1*10° cfu/g,
while in the samples with probiotic bacteria this number
remained below 10 cfu/g.

Conclusion: Biological preservation of creamy
products with living cells of lactobacilli guarantees high
microbiological purity and preservation of organoleptic
properties for a period of one year.

Key words: probiotic bacteria, Lactobacillus
plantarum, lysate, emulsion without
preservatives, biological preservation

INTRODUCTION

Lactic acid bacteria make up the main part of the
beneficial microflora and play an important role in the
regulation of digestive processes and the general state
of human health. The impact of probiotic bacteria on
human physiology is undeniable and continues to be
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3APABE HA HACENEHWETO

U IpoabIKaBa 1a ObJe 00CKT Ha 3aCHUJICHH W3CICIBAHUS W
HOBH Hay4YHU OTKpUTHUs. Ta3u ,,HeBUIuMa* eKocucTeMa, Kosi-
TO BJIMsIC BBPXY 3[[paBETO Ha XOpara, IPUBINYA BCE MMOBEYE
Hay4eH U MPaKTHYeCKH UHTEpeC.

[TocienHUTE TOAMHU HApPaCTBa MHTEPECHT KbM HATYpPATTHUTE
U €KOJIOTMYHO YHCTHU NMPOAYKTH, KaTO TOBa C€ OTpa3siBa M B
Ko3MeTnyHata nHAycTpus [1-7]. KoHcepBaHTHTE, KOUTO Tpa-
JULHOHHO CE€ W3IOM3BAT 32 YIbJDKAaBaHEe Ha CPOKA Ha TOJHOCT
Ha KOSMECTUYHHUTEC NPOAYKTHU, BCC IMTO-UYECTO CC n30srBar Topa-
JI OTTIACEHUS 3a TAXHATa 0€30MacHOCT U MOTEHIIMATHN HeOua-
ronpusTHA eexTu BbpXy 3apaBeTo. ToBa mopaxkjaa HeoOXo-
JIMMOCTTA OT aJITEPHATUBHU METOJH 32 KOHCEPBUPAHE, KOUTO
Jla rapaHTHpaT MUKPOOHOJIOrMYHATa CTAOMIIHOCT Ha MPOJy-
KTUTE, 0€3 1a KOMIIPOMETHPAT TSAXHATa YHCTOTa M KadyeCTBO.
Enun ot nogxoanTe, KOHTO ce 0ka3Ba oOenasai, € OnoIoruy-
HOTO KOHCEPBHPAHE C TIOMOILTA HA TPOOHOTHYHH OaKTEePHUH.
Lactobacillus plantarum, N3BECTCH ChC CBOUTE MTPOOUOTHYHHU
CBOMCTBA M CIIOCOOHOCT J]a IIOTHCKA pacTeXa Ha MaTOreHHH
MHKpPOOPraHW3MH, Ce Hajlara KaTo MOTEHIHAJIeH 3aMEeCTHTEI
Ha CHHTETUYHHUTE KOHCEPBAHTH B KOSMETHYHUTE eMYJICHH [§].

He Bcuukm jmakToOammiv ca MOAXOsNIM 3a yrnorpeda B KO-
3METUYHHU MPOJYKTH, @ CAMO TE€3U, KOUTO MOraTr Jia OLeesT
B YCJIOBHSITA HA MIPOU3BOICTBO U ChXpPaHEHHE HA TE€3H MPOJY-
ktu. ToBa M3UCKBa BHUMATEJICH IMOJJ00P HA IIIAMOBETE, KAKTO U
pa3paboTBaHEe Ha MOAXOSIIU METO/IH 32 TSIXHOTO BKJIFOYBAHE.

Llenra Ha HacTosimata pabora € Ja ce MpOy4H NOTCHIH-
amHaTa BB3MOXHOCT 3a MpuiokeHneTo Ha Lactobacillus
plantarum 3a GHOJIOrMYHO KOHCEpBUpPAHE Ha KpeMooOpa3Ha
Mmaca — OaJjicaM 3a Koca.

MATEPUAINI U METOOU

B paGorara e wsnomsan mam Lactobacillus plantarum c
POOMOTHYHU CBOICTBA, YacT OT KOJEKIUsTAa Ha Karexpa
»Mukpobuonorusa” KbM YHHBEPCUTETa I0 XPaHUTECIHU
TeXHoJIOruH, rpaj [1noBauB, KOWTO ce moaabpka Ha cpena
00e3MaciIeHO MJISKO Ype3 MEPUOIUYHO NpernocsBaHe (Ipe3
20 nH#).

XpaHumenHu cpedu:
° CTepmmo 00e3MacJIeH0 MJISIKO C TUTPYeMa KUCCJIUH-
Hoct 16-18°T

Cneras (g/dm®): obesmacieno musko Ha mpax (Scharlau).
Cpenara ce crepunusupa 3a 15 munyTu npu 118°C.

e LAPTgl10-0yaboH

Coera (g/dm®). menrton — 15; mpoxknaes ekcrpakr — 10;
TpunTtoH — 10; raroko3a — 10. pH ce nosexaa no 6,6 — 6,8 u ce
no6asst Tween 80 - lem®/dm?. Cpenara ce crepunusupa 3a 20
MunyTH pu 121°C.

e LAPTgl0-arap

Cnoceras (g/dm?®): Cpena L-6yabon + 2% arap. Cpeznara ce cte-
pummsupa 3a 20 munyTH ipu 121°C.

e MRS-o6yabon (cpena na De Man, Rogosa & Sharpe)

Cneras (g/dm?®): merton ot Kazews — 10 g; IpOKIEB EKCTPAKT
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the subject of increased research and new scientific
discoveries. This ,,invisible“ ecosystem that affects
human health is attracting more and more scientific and
practical interest.

In recent years, interest in natural and ecologically
clean products has grown, and this is also reflected in
the cosmetic industry [1-7]. Preservatives, traditionally
used to extend the shelf life of cosmetic products, are
increasingly being avoided due to concerns about their
safety and potential adverse health effects which gives
rise to the need for alternative preservation methods
that guarantee the microbiological stability of products
without compromising their purity and quality.
One approach that is showing promise is biological
preservation using probiotic bacteria. Lactobacillus
plantarum, known for its probiotic properties and ability
to suppress the growth of pathogenic microorganisms,
is emerging as a potential substitute for synthetic
preservatives in cosmetic emulsions [8].

Not all lactobacilli are suitable for use in cosmetic
products; but only those that can survive in the
conditions of production and storage of these products
which requires careful selection of strains as well as
development of appropriate methods for their inclusion.

The aim of the present work is to investigate the potential
possibility of the application of Lactobacillus plantarum
for the biological preservation of a creamy mass - hair
conditioner.

MATERIAL AND METHODS

In the present study is used a strain of Lactobacillus
plantarum with probiotic properties, part of the collection
of the Department of Microbiology at the University of
Food Technologies, Plovdiv, which is maintained on
skimmed milk medium by periodic reseeding (for 20
days).

Nutrient media:

e Sterile skimmed milk with titratable acidity
16-18°T

Composition (g/dm?): skimmed milk powder (Scharlau).

The medium is sterilized for 15 minutes at 118°C.

e LAPTg10-broth

Composition (g/dm?): peptone — 15; yeast extract — 10;
tryptone — 10; glucose — 10. pH is brought to 6.6 — 6.8 and
Tween 80 - lcm®dm? is added. The medium is sterilized
for 20 minutes at 121°C.

e LAPTgl0-agar

Composition (g/dm?®): Medium L-broth + 2% agar. The
medium is sterilized for 20 minutes at 121°C.

e MRS-broth (De Man, Rogosa & Sharpe medium)
Composition (g/dm?®): peptone from casein - 10 g; yeast
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- 4 g; MeceH eKCTpakT - 8 g; rmoko3a — 20 g; K.HPO, -2 g;
HATPUEB alleTaT — 5 g; IMaMOHKEB IUTpar - 2 g; MgSO, — 0.2
g, MnSO, — 0.04 g; Tween 80 — 1 ml; pH=6.5. Cpenara ce
crepunusupa 3a 15 munyTu npu 118°C.

e MRS-arap

Cneras (g/dm®): MRS-6ynson + 2% arap. Cpenara ce crepu-
nuzupa 3a 15 munyTu npu 118°C.

MemoOdu 3a aHanu3s:

Onpedensane na KOHyenmpayuama Ha KiemKume Ha J1aK-
mobayunume

[MaMBT TaKTOOAIMIIH C€ KYIATHBUPA CAMOCTOSITEIIHO Ha Cpe-
na obe3macieHo MIIsko mpu Temmeparypa 37+1°C no xoary-
Janus Ha MISIKOTO. B eMyncroHHaTa Maca ce BHACsl B KOH-
nentpanus 1%. Xomorenusupa ce. OT moyiyueHaTa cMec ce
npeTeryist okoio 1 g u ce pastBaps B 1% pastBop Ha Tween
80 BBB (hM3MOJOTMYEH PA3TBOpP, TaKa 4e Jia ce MOJy4H pas-
pexxnane 1:10 (ocHoBHa cycmensus). OT Hes ce HPUTOTBSIT
JIECETOKPATHH Pa3peKIaHus 110 METO/a Ha JIECETOKPATHNUTE
pa3pexaaHus ¥ OT CbOTBETHOTO pa3pekaaHe IOBbPXHOCTEH
noceB BpXy LAPTgl0-arap. [lerpueBute O1rona u ernpyBeT-
KHUTE Cce KyJITHBHpAT 3 ACHOHOLIUS NPHU CHOTBETHATa ONTH-
MaJjiHa TeMIepaTypa JI0 TosBaTa Ha eIUHUIHHN KOJOHHH.

Onpedensane Ha MUKPOOUNOZUYHUME NOKA3ZAmMeaU —
no Espomeiickara ¢apmakones, 6.0 — Esherichia coli;
Staphylococcus aureus; Pseudomonas aeruginosa; ninecenu
U IpOXAH U 0011 Opoit Me30(hHIIHN aepoOHU U (PaKyITaTHUB-
HO aHaepoOHu Oaktepun; Candida albicans.

Hoﬂyuasaue Ha uzamu om ﬂaKm06aoum

M310n3BaHUAT MaM MIICYHOKHCENIN OaKTepHUU ce pa3BHBa B
teuna cpena LAPTgl0 u MRS-6ynbon ¢ nodaBka Ha 1% uHO-
kynat 3a 48h mpu 30°C.

PasBurtuTe KynTypu ce uenrpodyrupar npu 5000 rpm 3a 10
min. CynepHaTaHTaTa c¢ OTCTpaHsBa. YTalikara ce pecyc-
NeHupa BbB (PU3MOJIOrHYEH Pa3TBOp U ce HeHTpodyrupa
rpu 5000 rpm 3a 10 min. [IpomuBa ce nBykparHo. Taka mo-
JydeHara yTaiika ce 1mojJiara Ha eH3MMHa JIe3MHTer paLusl.

Vraiikara ce pecycrnenaupa ¢ 25 cm® oT pa3TBOp Ha JIH30-
um: PEB 1 + musonuM (5 g/dm?®). JIo6pe xoMoreHusupanara
npoba ce TepmocTarupa pu 37°C 3a 1 h, xato ce pa3dobpkBa
nepuonuyHo mpe3 5 min. CrenBa neHTpodyrupane mpu 3500
rpm 3a 10 min.

PE3YNTATU U OBCBXOAHE

C Lactobacillus plantarum v ¢ nu3ar OT TIX € KOHCEpBHpa-
Ha kpemooOpa3Ha maca — 6ajcaM 3a koca 6€3 KOHCepBaHTH,
npenocTaBeHa HU oT Obyirapcka pupma. bancamure 3a koca
ce ChXpaHABAT Ha CTallHa TeMIlepaTypa IO €QHa TOJIMHA.
3a TO3M MepHoA ca MpocieAeHH U3MeHeHneTo Ha pH, koH-
LEHTpaluATa Ha )KU3HECTIOCOOHH KJIETKH Ha TPOOMOTUYHHU
0akTepuu U MUKPOOUOJOTHYHHUTE MOKa3aTenu. Pesynraru-
Te OT Te3M U3CJeNBaHus ca oTpazeHu Ha Taou. 1, dur. 1 — 3.

POPULATION HEALTH

extract - 4 g; meat extract - 8 g; glucose - 20 g; K, HPO, -2
g; sodium acetate - 5 g; diammonium citrate - 2 g; MgSO,
- 0.2 g; MnSO, — 0.04 g; Tween 80 — 1 ml; pH=6.5. The
medium is sterilized for 15 minutes at 118°C.

e MRS-agar

Composition (g/dm®): MRS-broth + 2% agar. The
medium is sterilized for 15 minutes at 118°C.

Methods of analysis:

Determination of the concentration of lactobacilli
cells

The lactobacilli strain is cultivated independently on
skimmed milk medium at a temperature of 37+1°C until
the milk coagulation. It is added to the emulsion mass
in a concentration of 1%. It homogenizes. About 1 g of
the resulting mixture was weighed and dissolved in a 1%
solution of Tween 80 in saline to give a 1:10 dilution (stock
suspension). From it, tenfold dilutions are prepared by
the tenfold dilution method and from the corresponding
dilution a surface culture on LAPTgl0-agar. Petri dishes
and test tubes are cultured for 3 days at the respective
optimal temperature until the appearance of single
colonies.

Determination of microbiologicalindicators - according
to the European Pharmacopoeia, 6.0 - Esherichia coli;
Staphylococcus aureus; Pseudomonas aeruginosa;
molds and yeasts and total numbers of mesophilic aerobic
and facultative anaerobic bacteria; Candida albicans.

Preparation of lactobacilli lysates

The strain of lactic acid bacteria used was grown in liquid
medium LAPTgl0 and MRS-broth with the addition of
1% inoculum for 48h at 30°C.

Grown cultures were centrifuged at 5000 rpm for 10 min.
The supernatant is removed. The pellet was resuspended
in saline and centrifuged at 5000 rpm for 10 min. It is
washed twice. The precipitate thus obtained is subjected
to enzymatic disintegration.

The precipitate was resuspended with 25 cm® of a
lysozyme solution: PEB I + lysozyme (5 g/dm?®). The
well-homogenized sample is thermostated at 37°C for
1 h, stirring periodically for 5 min. This is followed by
centrifugation at 3500 rpm for 10 min.

RESULTS AND DISCUSSION

A creamy mass hair conditioner without preservatives,
provided to us by the company ,Evterpa Cosmetics
& Sie” Ltd., Chirpan is preserved with Lactobacillus
plantarum and with their lysate. Hair conditioners are
stored at room temperature for up to one year. During this
period, the change in pH, the concentration of viable cells
of probiotic bacteria and the microbiological parameters
were monitored. The results of these studies are reflected
in Table. 1, Fig. 1 —3.
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Tabnuua 1. VismeHeHue Ha Mukpoghriopama Ha barncam 3a

POPULATION HEALTH

Table 1. Microflora change of hair conditioner without

Koca be3 KOHCepsgaHmMuU, KOHcepegupaH ¢ I7,DO6U0mU'-IHU

bakmepuu 8 rpoyeca Ha CbxpaHeHue npu cmatiHa
mewmnepamypa 8 NpoodbiikeHue Ha e0Ha 200UHa

preservatives preserved with probiotic bacteria in
storage at room temperature for one year

06w,0 MUKPOBHO uncno (OMM) / E. coli, | St. aureus, Ps. C. MNneceHun n
Total viable count (TVC), cfu/g cfu/g aeruginosa, | albicans, | ppoxan/
BapwmaHnTt / cfu/g cfu/g cfu/g Molds and
Variant yeasts,
cfu/g
1 3 6 12 1ped/ | 1pen/day | 1 pen/day 1 peH/ | 1 pen/day
oeH/ | mec./ | mec./ mec./ | day—12 | —12mec./ | —12mec./ | day—12 | — 12 mec./
day | month | month | month mec./ month month mec./ month
month month
KoHTpona / <10 <10 5,0%103 | 1,1*105 | He ca yc- He ca He ca ycta- | He ca yc- <10
Control sample cfu/g cfu/g | TaHose- ycTtaHo- | HoBeHu/Not | TaHoBe-
Hu/Not BeHun/Not present Hu/Not
present present preset
bancam 3a koca | <10 <10 <10 <10 He ca yc- He ca He ca ycrta- | He cayc- <10
¢ Lactobacillus TaHoBe- yCTaHo- HoBeHu/Not | TaHoBe-
plantarum / Hu/Not | BeHn/Not present Hu/Not
Hair conditioner present present present
with
bifidobacteria
bancam 3a <10 <10 <10 <10 He ca yc- He ca He ca ycta- | He ca yc- <10
Koca c n3aT oT TaHoBe- ycTtaHo- | HoseHu/Not | TaHoBe-
Lactobacillus Hu/Not BeHun/Not present Hu/Not
plantarum / present present present
Hair conditioner
with
bifidobacteria
lysate

ExcriepruMeHTaIHUTE TaHHY [TOKa3Bart, 4e 110 BpeMe Ha ChXpa-
HeHMe Ha OajcaMuTe 3a Koca, KOHcepBUpaHu ¢ Lactobacillus
plantarum v TeXHUS JIN3aT, ce HAOJIIOAABA JIEKO M3MEHEHHE B
croitnoctute Ha pH. ToBa M3MeHeHNe e T0-3a0eIeK MO IIpe3
II'BPBUTE MECEIH, THhi KaTO CHCTEMaTa ce CTPEMH JIa ITOCTHUT -
HE TepPMOJMHAMHMYHO KOJIOMIHO paBHOBecHe. [lopanu ToBa e
HE0OX0IMMO KpeMoOoOpa3HUTE MacH J1a Ob/IaT OLIEHSIBAHU I10
TO3HW TIOKa3aTell CIIeH OIpeaeicH mepuon (ciex | Mecer) ot
npousBoacTBoTo (dur. 1, dwur. 2 u Our. 3).

[To-3a0enekuMO € U3MEHEHUETO B KOHIIEHTPALMATA HA JKU-
BUTE KJIETKU. BposT Ha )KMBUTE KJIETKM HA MPOOHOTUUHUTE
OaxTepun B 6arcaMuTe HaMaIsiBa ¢ 3-4 TOTapUTMUYHU €U~
Hunu (3logN u 4logN). [Ipu mo-HaTaTHITHO CHXpaHEHHUE 10 6
Mecela He ce HalroaaBa mpoMsHa B CTOWHOCTUTE HA pH n
CBABPKAHUETO HA KU3HECNMOCOOHM KIETKH Ha MPOOHOTHY-
Hute 6axtepun. (Dur. 1).

Ha 6-ust Mecel[ OT ChbXpaHEHUETO Ca U3BBPIIEHH MUKPOOHO-
JOTUYHU aHAIU3HM Ha oOpasiuTe. Pe3ynTatuTe mokaspar, 4e
OajcaMuTe, KOUTO CMe MPUTOTBHIIN, ca OE30MacHH 3a yIo-
Tpeba. B TAX He ca OTKPUTH MATOTEHHU MHUKPOOPTaHU3MHU,
PO U Ui TuieceHHu reou (Taom. 1).

OnuTHTe MOKa3BaT, Y€ MpOoOUTE, KOHCEPBUPAHH C MPOOHO-
TUYHU OAKTEPUU U TEXHUS JIM3AT, MOKA3BAT HE3HAUUTEITHO
HW3MEHEHHe B CTOMHOCTHTE Ha pH, KaTo TOBa M3MEHEHHUE ¢
0-3a0eIeKUMO, KOTaTO MPUCHCTBAT KUBU OakTepuu. Bb-
MpeKu TOBa, OAaicCaMHUTE OTTOBAPST HA CTAHIAPTHTE 33 MU-
KpoOuomornyHa 0€30macHOCT.

Experimental data show that during storage of hair
conditioners preserved with Lactobacillus plantarum
and their lysate, a slight change in pH values is observed.
This change is more noticeable during the first months
as the system tends to reach thermodynamic colloidal
equilibrium. Therefore, it is necessary to evaluate the
creamy masses according to this indicator after a certain
period (after 1 month) of production. (Fig. 1, Fig. 2 and
Fig. 3).

More noticeable is the change in the concentration
of living cells. The number of living cells of the
probiotic bacteria in the conditioners decreased by
3-4 logarithmic units (3logN and 4logN). With further
storage up to 6 months, no change was observed in the
pH values and the content of viable cells of the probiotic
bacteria. (Fig. 1).

On the 6th month of storage, microbiological analyzes of
the samples were performed. The results show that the
conditioners we prepared are safe to use. No pathogenic
microorganisms, yeasts or molds were found in them.
(Table 1).

Experiments show that samples preserved with probiotic
bacteria and their lysate show a slight change in pH values,
this change being more noticeable when live bacteria are
present. However, conditioners meet microbiological
safety standards.
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Que. 1. UameHeHue Ha pH u KoHUeHmpauusma Ha
JKU3HecrnocobHuU Knemku Ha basicam 3a Koca,

Fig. 1. Change in pH and the concentration of viable
cells of a hair conditioner with Lactobacillus
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Fig. 2. pH change of emulsion preserved with lysate of
Lactobacillus plantarum

~

Konrpoaa

S

Y

1 men 1 2

“

Bpene, Mecenn
e pH

™

4 6 1

4

Que. 3. UameHeHue Ha pH Ha koHmpornHusi basicam 3a Koca

[Tpn xoHTpoNara obmusAT Opoit Me3oduiIHu aepobHU U (a-
KYJITaTUBHO aHaepoOHM OakTepun noctura no 1,1¥105 cfu/g
(Tabm.1), nokaro nmpu mpoduTe ¢ MPOOMOTUYHHU OAKTEPHH 00-
musT Opoii Me3oduiTHE aepoOHN U pakyITaTHBHO aHaepoO-
HU OakTepun ce 3anas3sa noy 10 cfu/g.

Fig. 3. pH adjustment of the control hair conditioner

In the control, the total number of mesophilic aerobic and
facultatively anaerobic bacteria reaches 1.1*¥105 cfu/g
(Table 1), while in the samples with probiotic bacteria,
the total number of mesophilic aerobic and facultatively
anaerobic bacteria remains below 10 cfu/g.
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3AKINIOYEHUE

Crnen mpOBEACHNUTE M3CIISIBAHMS 32 MOTyYaBaHE Ha KO3Me-
THYHH TPOAYKTH ¢ (YHKIHOHAIHO TpeIHA3HAUYCHHE dYpe3
OMOIOTHYHO KOHCEPBUPAHE MOTAT J1a CE HAMIPABAT CICTHUTE
3aKITIOYCHHUS:

[Ipu cpxpaneHue Ha Gaicama 3a Koca IpH CTaliHa TeMIIe-
parypa pH ce npoMeHss MUHMMAJIHO.

B xonongHara cucteMa ce mocTHra TepMOANHAMUYIHO PaB-
HoBecHe (0 HIKOU (PU3UKO-XHUMUYHHU ITapaMeTPH) CIIC]
IIBPBUS IO BTOPUS MECeI], 3aTOBa OLIEHKUTE Ha MOKa3aTe-
JUTe TPsAOBA /1a ce U3BBPILBAT CIIe] IIOCTUTAHETO Ha TOBa
paBHOBeCHE.

[Ipu cbxpaHeHue Ha KO3METHYHH MIPOTYKTH, KOHCEpBUpA-
HU C JIaKTOOAIIMIIH, CE 3ara3Ba BUCOKA KOHIICHTPAIHs Ha
JKHMBHU KIICTKHU.

BuonornyHoTO KOHCEpBUpaHEe HAa KpeMOOOpa3HU MacH ¢
YKMBH JIAKTOOAIMIIM OCUTYPSIBa BUCOKA MUKPOOHOJIOTHYHA
YHCTOTA U 3alla3BaHe Ha OPraHOJENITHYHUTE CBOICTBA 3a
e/lHa TOJTUHA.

Jlo6aBsiHETO Ha JIM3aT OT JIAKTOOAIIIIH B KPEMOOOpa3HH
KO3METHYHU MAaCH rapaHTHpa TaXHaTra MI/IKpO6I/IOJ'IOFI/I‘-IHa
YUCTOTA U IBJITOTPAWHOCT.
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CONCLUSIONS

After the research conducted to obtain cosmetic
products with a functional purpose through biological
preservation, the following conclusions can be made:

*  When the hair conditioner is stored at room tempera-
ture, the pH changes minimally.

» In the colloidal system, a thermodynamic equilibrium
(according to some physico-chemical parameters) is
achieved after the first to the second month, therefore
the evaluations of the indicators should be carried out
after this equilibrium has been achieved.

*  When storing cosmetic products preserved with
lactobacilli, a high concentration of living cells is
preserved.

* Biological preservation of creamy masses with live
lactobacilli ensures high microbiological purity and
preservation of organoleptic properties for one year.

» The addition of lactobacilli lysate to creamy cosmetic
masses guarantees their microbiological purity and
longevity.
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OKOINHA CPE[JA M 3[PABE

NMPOYYBAHE HA
CE3OHHATA AUHAMUKA HA
MUKPOLMUCTUH-LR U HETOBU
XOMONO3U, HYTPUEHTU U
OUTOMNAHKTOHEH CBbCTAB
B A30BUP ,UCKDBP“
NMPE3 2023 TI.

Mapus Murpesal, Ilers: Kapakamkosa?, Kpucruan
Heanos®, Mupocaas Auapos®, Bacuiena Biaxosa®,
Jumutsp Kunanosl, Biaroii Y3ynos®

Hayuonanen yenmup no obwecmeeno 30pase u anaiusu
2Uncmumym no kamanus, Bvreaperka akademus na naykume
SBunoeuuecku gaxynmem, CY ,,Ce. Knumenm Oxpuocku*

PE3IOME

Bveeoenue: Hacmoswama cmamusi npeocmaensisa 0000-
waeane Ha OAHHU OM NPOBEOEHU NPOYYBAHUS 3d HATUYUE HA
Mukpoyucmun-LR u He2o8u XomMono3u, Qumoniankmounen
CbCMAG U HympueHmu b6 600ama Ha A306up ,,Uckvp" npes
2023 e.

Ilen: Jla ce npociedu Ounamuxama HA 6UOO0BUS CbCMAS,
HaIuduemo Ha Muxpoyucmun-LR u Hecosume xomonosu u
Hympuenmu 6 npoou om azosup ,, ckvp* npes 2023 coouna.

Mamepuan u memoou: Hszcrneosanemo obobwasa pesyima-
mume om aHaIu3umMe HA 800HU NPOOU, CHOPAHU OM A308UD
, HUckvp™ npez 2023 2., ¢ ¢pokyc 6vpxy pumoniankmouHus
cvemas, mukpoyucmun-LR u necogume xomonosu, Kakmo u
Hympuenmu. 3a onpeoenane CbObPHCAHUETNO HA MUKPOYU-
CMUHU € NPUTIOICEH XPOMAMO2PAPCKU aHATUMUYEH MEMOO
(HPLC). QumoniankmouHusim cvCmas e auaiusupan upes
MUKPOCKONCKU Memoou, Kamo 3a udenmuguyupanemo Ha
suoogeme ca U3NOA36AHU CIMAHOAPMHYU MAKCOHOMUYUHU A=
Jacu u cnpagoyHuyu.

Pesynmamu: B pavkume Ha npoy4yeaHemo ca anaiu3upanu
decem 800HU NpodU, Kamo 8 06e oM MAX ca OMKpUmu cie-
008u Konuvecmea mukpoyucmun-LR exeusaienm ¢ KonyeH-
mpayus oxono 0.2 ug/L. Yemanosenume nusa na obuy asom
sapupam 6 ouanazona om 0.56 0o 1.46 mg/L, dokamo Kom-
yenmpayuume Ha 0bwy pocgop ca 6 unmepsana medxcoy 0.02
u 0.05 mg/L.

3aknwuenue: Pesynmamume om uscieosanemo Ha OUHAMU-
Kkama na moxcunume npe3 2023 2oouna 6 azosup ,,Mckwvp*
NOKA36am HAIUYUEMO HA Cle008U KOIUYeCmed MUKPOYU-
cmun-LR exeusanenm 6 0ge om uszcaeoganume npoou. C
0271e0 U3N0N38aHEMO HA A308UPA 3a NUMEUHO-OUIN080 8000-
cHabosasane U HApaAcCmMeawomo iuaHUe HA KIUMAMUYHUmMe
npomenu u eympogukayusma, e HeobXooumo 6000emMvm 0d
06v0e nepuoouyHO U3CIe08aH NO OMHOWIEHUEe HA HATUYUE HA
yuanobaxmepuu u nPoOYYUpanume om msx moxkCuHu 6 noo-
Xoosugume 3a Yo@medic Ce30HU U YCL0BUSL.

Kuaw4yoBu gymu: MuUKpoucTuH-LR, TuaHoTOKCHHY,
nuTeiiHa Boja, GUTOMIAHKTOH

ENVIRONMENT AND HEALTH

STUDY OF THE
SEASONAL DYNAMICS OF
MICROCYSTIN-LR AND ITS

HOMOLOGUES, NUTRIENTS
AND PHYTOPLANKTON
COMPOSITION IN ISKAR

RESERVOIR IN 2023

Mariya Mitreva', Petya Karakashkova?, Kristian
Ivanov®, Miroslav Androv®, Vasilena Vlahova3,
Dimitar Zhilanov?, Blagoy Uzunov®

National Center of Public Health and Analyses
2Institute of Catalysis, Bulgarian Academy of Sciences
Faculty of Biology, Sofia University “St. Kliment
Ohridski”

ABSTRACT

Introduction: This paper is a summary of data from
studies conducted on the presence of microcystin-LR
and its homologues, phytoplankton composition and
nutrients in the water of Iskar reservoir in 2023.

Aim: To trace the seasonal dynamics of species
composition, the presence of microcystin-LR and its
homologues and nutrients in samples from the Iskar
reservoir in 2023.

Material and methods: The study summarizes the
results of the analyses of water samples collected
from the Iskar reservoir in 2023, with a focus on
phytoplankton composition, microcystin-LR and its
homologues, as well as nutrients. A chromatographic
analytical method (HPLC) was applied to determine the
content of microcystins. The phytoplankton composition
was analyzed by microscopic methods, and standard
taxonomic atlases and reference books were used to
identify the species.

Results: Ten water samples were analyzed during
the study, two of which contained trace amounts
of microcystin-LR equivalent at a concentration of
about 0.2 ug/L. The levels of total nitrogen measured
ranged from 0.56 to 1.46 mg/L, while total phosphorus
concentrations ranged from 0.02 to 0.05 mg/L.

Conclusion: The results of the study of the seasonal
dynamics of toxins in the Iskar reservoir in 2023,
show the presence of trace amounts of microcystin-
LR equivalent in two of the samples. In view of the
use of the dam for drinking-domestic water supply
and the increasing impact of climate change and
eutrophication, it is necessary to periodically examine
the reservoir for the presence of cyanobacteria and the
toxins produced by them in the seasons and conditions
suitable for blooms.

Key words: Microcystin-LR, cyanotoxins,
drinking water, phytoplankton
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BbBEOEHUE

[TonacTosmem Ha TepuTopHsaTa Ha PenyOnuka bearapus nma
Haza 4000 ronemu s130BHUpa, MOBEYETO OT KOUTO Ca MMOCTPOCHU
npe3 50-Te ronMHU Ha MUHaNIUs BeK. Haii-rogemMuTe u 3Ha4H-
MU SI30BUPH B Bbiarapus ca u3noi3BaHu 3a BOJIOCHAO/sIBAHE,
HamosiBaHe, IPOU3BOJCTBO Ha €JIeKTpoeHeprus u ap. Te ca
M3KJIIOYMTEIIHO Ba)XKHA YacT OT HAallMOHAJHATa MH(pacTpyk-
Typa, NKOHOMHUKaTa, OKOJTHATa cpesia M 00EKT Ha HallMOHAIHA
CUT'YPHOCT.

Haii-ronemusT no miomt u 00eM sI30BUp B CTpaHaTa € A30BUD
LCKBp®. OOmuMAT My 00eM € 675 MTH. M3, OT KOHUTO ,,II0JIE3-
aust € 580 mura. m® (1). SI30BUpPBT € pasnosokeH Ha 0KoJI0 30
km ceeponsTouno ot rp. Codust M0 MPOTEIKEHUETO HA PEeKa
Uckbp. S130BUpET € ¢ 00ma apmxuHa 13,5 km, BomocoopHa
wiony 1046 km? | Haii-ronsaMa qpa0ounna 75 m, a BOJOHOCHU-
SIT XOPU30HT, OT KOHTO CE B3eMa BOJA 32 MUTCHHHU M OUTOBH
HY)ad, ¢ 35 m (2, 3). Ot mocTposiBaHETO My U IIbPBOHAYATI-
HaTa eKcruioaranus mpe3 1956 1. Toif € OCHOBEH BOJOU3TOY-
HUK 3a cronuuara. Bogara B s:30Bup ,,MIckbp* moanexu Ha
PEIOBEH MOHUTOPHHT M M3MHUTBAHE, 3a JIa Ce rapaHTHpa, 4e
Ka4ecTBOTO 1 OTTOBaps Ha CTaHJAPTUTE U € Oe30IacHa 3a Io-
Tpedutenute (4).

CbBpEeMEHHUTE M3UCKBAHMS 3a KauyeCTBOTO Ha IHUTEHHUTE
Boau B EBpona ca onpenenenn B HoBara [lupekruna (EC)
2020/2184 ot 16.12.2020 r. OTHOCHO Ka4yeCTBOTO Ha BOJATA,
IperHa3HaYeHa 3a KOHCyMalus oT yoBeka. Cpel HOBUTE 3a-
MBPCHTEIH, KOUTO IIe OBAAT 38 IbIDKUTEIHN 32 MOHUTOPUHT
oT 2026 T. ¥ 33 KOUTO CJIe/IBa 1a C€ OLIEHH PUCKBT 3 3aMbPCs-
BaHe Ha BojloeMuTe, e Mukpoructui-LR. Toit e npencraBuren
Ha MHUKPOLIMCTUHHUTE, KOUTO ca I'pyna OT IUAHOTOKCHHHUTE,
OpOAYLUPAHU OT CHHBO-3€JIEHHUTE BOAopaciau. Mukpouu-
cruaute (MC) ca NMKJIMYHYU XENTaNeNnTHIHH METa00JINTH,
MIPOM3BEXKJIAHM OT HSKOM CJIAJIKOBOIHU ITHAHOOAKTEPHH OT
ponosete Anabaena, Microcystins, Aphanizomenon, Nostoc
n Planktothrix mo Bpeme Ha ibdrex Ha Bogara (5). Eaun ot
Haif-pasnpoctpanenute Bugose MC e Microcystin-LR (MC-
LR). YcraHOBEHO € OTPULIATETHOTO MY BB3JCHCTBHE BBPXY
YOBEIIKOTO 3/ApaBe U 3HAYUTEIHUTE PHCKOBE 3a BOJHUTE
eKocucTeMu. MaKCUMaIHO JIOIyCTHMaTa My KOHIIGHTPaLHs
B IUTEWHNU BOAHM criopen HoBara aupektusa e 1 ug/L (6). Es-
poreiickaTa TUPEKTHBA € TPAHCIOHHPAHAa B HAIMOHAJIHOTO
HU 3aKOHOJATENICTBO B m3MeHeHue Ha Hapenba Ne 9/2001 3a
Ka4eCcTBOTO Ha BOjaTa, NpeAHa3HaYeHa 32 MUTEHHO-OMTOBH
nenu (06H. 1B, 6p. 30 ot 2001 1., moci. u3m. JIB, Op. 43 ot
16.05.2023 1) (7).

MukpomuctuH-LR, kakTo U IpeodiagaBauTe My XOMOJIIO-
3u mukponuctTuH-RR (MC-RR) n mukpomuctua-YR (MC-
YR) yBpeknaT B pa3audHa CTETeH YepHus n1pob. B mo-Tex-
KUTE CIy9aW BOMST 0 YepHOAPOOHA HETOCTATHIHOCT (8).
Hsxoun aBTOpHM cuWTaT, Y€ MUKPOIUCTHHUTE Ca MTPOMOTOPH
Ha TyMopH (9), HO IPYTH TBBPIAT, Y€ MUKPOLIUCTUHUTE AMAT
IIUTOTOKCHYEH, HO HE ¥ TeHOTOKCHYeH edekT (10—12).

[MpoyuBanusTa Ha IIMaHOOAKTEPUATHUTE IBYTEKU B ri100a-
JIeH Maniad ce MpoBexaat ot jeceTuiieTus. B bbirapus nbp-
BOTO MPOYYBaHE 32 HAJIMYUE Ha MUKPOLIMCTUHU B OBITpac-
KM BOJOEMH, M3IOJ3BAaHU 33 NMHUTEHHO BOAOCHAOASIBAHE U
peKpealnoHHU JACHHOCTH, € peajM3upaHO OT HAayueH eKUIl
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INTRODUCTION

Currently, there are over 4 000 large dams on the
territory of the Republic of Bulgaria, most of which
were built in the 1950s. The largest and most significant
dams in Bulgaria are used for water supply, irrigation,
electricity generation, etc. They are an extremely
important part of the national infrastructure, economy,
environment and an object of national security.

The largest dam in terms of area and volume in the
country is the Iskar reservoir. Its total volume is 675
million m®, of which the “useful” is 580 million m® (1).
The dam is located about 30 km northeast of the city of
Sofia along the Iskar River. The dam has a total length
of 13.5 km, a catchment area of 1 046 km?, a maximum
depth of 75 m, and the aquifer from which water is
taken for drinking and domestic needs is 35 m. (2, 3).
Since its construction and initial operation in 1956, it
has been a major water source for the capital. The water
in the Iskar reservoir is subject to regular monitoring
and testing to ensure that its quality meets standards
and is safe for consumers (4).

The current requirements for the quality of drinking
water in Europe are set out in the new Directive
(EU) 2020/2184 of 16.12.2020 on the quality of water
intended for human consumption. Among the new
pollutants that will be mandatory for monitoring
from 2026 and for which the risk of contamination of
water bodies should be assessed is microcystin-LR.
It is a representative of the microcystins, which are a
group of cyanotoxins produced by blue-green algae.
Microcystins (MC) are cyclic heptapeptide metabolites
produced by some freshwater cyanobacteria of the
genera Anabaena, Microcystins, Aphanizomenon,
Nostoc and Planktothrix during water blooms (5). One
of the most common types of MC is Microcystin-LR
(MC-LR). Its negative impact on human health and
significant risks to aquatic ecosystems have been
established. Its maximum permissible concentration in
drinking water according to the new directive is 1 pg/L
(6). The European directive has been transposed into
our national legislation in an amendment to Regulation
No. 9/2001 on the quality of water intended for drinking
and domestic purposes (promulgated in the SG issue
30 of 2001, last amended SG No. 43 of 16.05.2023) (7).

Microcystin-LR, as well as its predominant homologues
microcystin-RR (MC-RR) and microcystin-YR (MC-
YR), damage the liver to varying degrees. In more
severe cases, they lead to liver failure (8). Some authors
consider microcystins to be tumor promoters (9), but
others claim that microcystins have cytotoxic but not
genotoxic effects (10—12).

Studies of cyanobacterial blooms on a global scale have
been conducted for decades. In Bulgaria, the first study
on the presence of microcystins in Bulgarian water
bodies used for drinking water supply and recreational
activities was carried out by a scientific team of
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Ha HaryoHaTHUS IIEHTBP 10 OOIIECTBEHO 3/IpaBe U aHAIU3H
(HITIO3A) npe3 nepuoaa 2004-2005 1. (10-15). Cpen uzcnen-
BaHUTE BOJIOEMHU € U 30BUD ,,VICKBP™.

LEN

[len Ha HACTOAMIOTO MPOYUYBAHE € M3CIEIBAHE HA MUKPOIHU-
ctuH-LR 1 HeroBuTe XoMoI1031 Mpe3 nepruoaa I0HN — OKTOM-
BpH 2023 T., KaKTO U (PUTOTTAHKTOHHHUS CHCTAB M HYTPUCH-
THTE B IPOOH OT s130BUP ,, FICKBP™.

MATEPUANNI U METOOU

B pamkuTe Ha HacCTOSIOTO M3CJeIBAaHE Ca B3€MAaHMU BOAHU
npobu oT sA30BUD ,,VICKBD®, B HEMOCPEACTBEHA OJIMU30CT 10
BOJZIOB3€MHATa KyJia, KaKTO OT MOBBPXHOCTHUSA clioit (0 m),
Taka 1 OT AbJI0ounHa (25 m). B meproaa ot 10HU 10 OKTOM-
Bpu 2023 roguHa ca B3eTH JeceT NpoOu 3a M3CieABaHe Ha
CBHABPKAHUETO Ha MUKPOITUCTHHH, 32 aHAJIN3 Ha (PUTOILIAH-
KTOHHUS ChCTaB MOCPESICTBOM MUKPOCKOIICKH METOJH, KaK-
TO U 3a OTNpEJICIsHE HAa KOHIICHTPALIUUTE Ha HY TPUEHTH (0011
a3ot u oou1 pocdop).

dumonnaHKmoHHa uéeHmudgbukayus

3a MpOBEXTAHETO HA aHAJIM3UTE BOIHU Mpodu ¢ obem 1 L,
CcHOpaHu OT IOBBPXHOCTTA U B ABJIIOOYNHA B SI30BHPA, Ca KOH-
cepBupanu. Maentudukamnusara Ha GUTOMIIAHKTOHA € U3BBP-
IIIEHa MOCPECTBOM HETPaitHU MUKPOCKOIICKH TpenapaTH MpH
100-kpaTHO yBeIWYCHNE U U3MIOJI3BaHE HA UMEPCHOHHO MacJIo.
AHanu3bT ce 6a3upa Ha CTaHJapTHATA €BPOIMEHCKa TAaKCOHO-
MugHa muTeparypa (16—21), nombiaHeHa ¢ akTyaaIHH JaHHH OT
rutatdopmara AlgaeBase (22). [Ipeayu MUKPOCKOIICKHSI aHAIIH3
mpoOuTe ce KOHIEHTpAT Ype3 yTasgBaHe ¢ IIe] W3BINYAHE Ha
BCHUYKH KJIETKH Ha (pUTOIIIaHKTOHA OT 00eM 1 L B pexymnupan
obem ot 10 mL, Hapuyan xoHIeHTpUpaHa npoba. C moaroT-
BEHUTE KOHIIEHTPUPAHU MPOOU ce MPOBEKIa MUKPOCKOIICKH
aHaJIn3 3a HJICHTH(bHHHpaHe Ha BUIOBUA ChCTaB.

OnpedenissHe HA MUKPOUUCMUHU YPe3
sucokoegekmueHa me4Ha xpomamozpaghusi
(HPLC)

3a aHaJgM3 Ha CHABPKAHMETO HA MHUKPOLMCTHHU BOIHHUTE
poOu ce ChXpaHsSBaT 3aMPa3eHU B IIJIACTMACOBU OyTHIIKH
c obem 1.5 L. Ilpenu oOpaboTka mpoOUTE ce mojjarat Ha
TPUKPATHO pa3MpassiBaHe U 3aMpa3siBaHe C [eJ pa3pyliaBa-
He (JIM3UpaHe) Ha KJIETBYHUTE CTEHH Ha LIUAHOOAKTEpPHHTE.
Ciren ToBa mpoduTte ce puaTpyBaT ChC CTHKIOBJIAKHECT (HJI-
Tep (GF/A, 47 mm, Cytiva).

OuITpyBaHUTE MPOOH ce eKCTpaxupaT dpe3 TBBhpAodaszHa
eKCTpaKIus, ochinecTBeHa ¢ KapTpuku (Oasis HLB, 60 um,
6 ml, Waters Corporation, USA). EnynpaneTo ce u3BbpiiBa
¢ metanon ¢ HPLC gncroTa, ciex koeTo mpoduTe ce nmapsi-
BaT JI0 CYXO C TIOMOIITa Ha JIEK MOTOK a30T. [Ipubassar ce 0.5
ml 50 % (v/v) MmeTaHON 1 KpalfHUTE EKCTPAKTH ce PUITpyBaT
¢ PTFE ¢untpu (0.45 um, Alltech).

XpomatorpadCKUAT aHAIN3 Ce MPOBEXIA C TEUYCH XpoMa-
torpa¢ ¢ auon-apeit gerektop (Agilent 1200). 3a aHanuTHY-
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the National Center for Public Health and Analysis
(NCPHA) in the period 20042005 (10—15). Among the
water bodies studied is the Iskar reservoir.

AIM

The aim of the present study is to study microcystin-
LR and its homologues during the period June—October
2023, as well as the phytoplankton composition and
nutrients in samples from the Iskar reservoir.

MATERIAL AND METHODS

In the framework of the present research, water samples
were taken from the Iskar reservoir, in the immediate
vicinity of the water tower, both from the surface layer
(0 m) and from a depth (25 m). In the period from June
to October 2023, ten samples were taken for the study
of the content of microcystins, for the analysis of the
phytoplankton composition using microscopic methods,
as well as for the determination of nutrient concentrations
(total nitrogen and total phosphorus).

Phytoplankton composition

For the analyses, 1 L water samples collected from
the surface and deep in the dam were preserved.
Phytoplankton identification was performed using non-
perishable microscope slides at 100x magnification
using immersion oil. The analysis was based on the
standard European taxonomic literature (16-21),
supplemented with up-to-date data from the AlgaeBase
platform (22). Before microscopic analysis, the samples
were concentrated by sedimentation in order to extract
all phytoplankton cells from a volume of 1 L in a reduced
volume of 10 mL, called the concentrated sample. The
prepared concentrated samples were subjected to
microscopic analysis to identify the species composition.

Determination of microcystins by liquid
chromatography (HPLC)

For the analysis of microcystin content, water samples
were stored frozen in 1.5 L plastic bottles. Before
processing, the samples were thawed and frozen three
times to disrupt (lyse) the cell walls of the cyanobacteria.
The samples were then filtered with a glass fiber filter
(GF/A, 47 mm, Cytiva).

The filtered samples were extracted by solid-phase
extraction using cartridges (Oasis HLB, 60 um, 6 ml,
Waters Corporation, USA). Elution was performed with
HPLC-grade methanol, after which the samples were
evaporated to dryness using a gentle stream of nitrogen.
0.5 ml of 50 % (v/v) methanol was added and the final
extracts were filtered with PTFE filters (0.45 pm,
Alltech).

Chromatographic analysis was performed with a liquid
chromatograph with a diode-array detector (Agilent 1200).
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Ha KoJioHa e m3nons3Bana Supelcosil ABZ+Plus (150 mm x
4.6 mm, 5 um, Supelco), TepmoctaTupana mnpu 25°C. Xpo-
MaTorpapupaHeTo Ce M3BBPIIBA IIPU T'PAJUEHTEH PEIKUM C
pasrBopuTtenu anetonuTpui (HPLC uncrora) u ynrpauncra
Bozna (0.055 uS), ¢ nodaska 0.1 % TpudryoporeTHa KUCEIHHA
(cmexTpockorncky yucTa). HauanHarta KOHIIEHTpaIus Ha ale-
toHuTpus ¢ 20% (0 min), HapacTBama 10 46% (20 min), ¢
BpeMe 3a Xxpomarorpadupane 25 MUHYTH NpH 1otok 1 mL/
min npu AbJDKMHA HA BbIHATa 238 nm. 3a kaauOpupane ca
W3MO0JI3BAaHU CEePTUPHUIIUPAHN PEePEePEeHTHU MaTepHaiu 3a
mukpouuctuaute-LR 1 -RR, kakto u pedepenTen marepuan
3a MUKpocTHH-Y R (Abraxis, Eurofins).

OnpedensiHe HAa HympueHmMu

Konnentpanusata Ha 0011 a30T € ONpesesieHa cliel] MuHepa-
JU3aIUsl Ha IPOOKTE C KOHLIEHTPUPAHA CspHA KUCETUHA, 13-
BBpIIeHa B TepMo0iok ([urectopen amapat - Digestor unit
DS6, Tunt 2006, FOSS TECATOR, lIBenus). B pe3ynrar Ha
MHHEpaAIN3aHOHHUSI IPOIeC ce 00pa3yBa aMoHueB cyndar,
KOMTO BIIOCIIEICTBHE CE pa3jiara ¢ HaTpUeBa OCHOBA 10 aMO-
HSIK, KOWTO ce yJaBsi B pa3TBOp Ha OOpHa KHUCEIHHA B Jiec-
TunanuoneH amapar ,,Kenrex 2100 (ectmiatop - Kjeltec
2100, FOSS TECATOR, IIBenwus). [lonyueHUSIT aMOHUEB
oopar ce ompezens upe3 odparao tutpysane ¢ 0.01 mol/L
(0.01N) pa3TBOp Ha COJIHA KUCETMHA. 3a IeJITa € U3MOI3BaHa
oropeta ¢ kamanuTeT 10 cm?, kmac ,,AS*, ¢ Tonepanc = 0.02
cm?® (ISOLAB, I'epmanus). ['panuiiata Ha KOJIUYECTBEHO OII-
penessine 3a oomur azoT e 0.5 mg/L.

OmnpenensiHeTo Ha 00111 Gochop € N3BBPIISHO CHITIACHO TIPO-
uenypara, onucana B bJIC EN ISO 6878:2005 ,,KauecTBo Ha
Bogara. OnpenensiHe Ha pocdop. CeKTpOMETpUUYEH METOJ C
aMOHHUEB MoauOaaT upe3 crexTpodoromeTsp (23) Specol 11,
Carl Zeiss Jena. ['pannnaTta Ha KOJTHMYECTBEHO OIPE/CIISTHE 32
061 pocdop e 0.02 mg/L.

PE3YNTATU U OBCBXOAHE

Pesynrarure OT aHaJIM3UTE HA BOJHUTE MPOOH, ChOMpaHH
€XKEMECEUHO B IIepHOAa IOHH -OKTOMBpH 2023 ToanHa OT A30-
BUD ,,JICKBP® 32 CHABPKAHUETO HA MUKPOIIUCTUHU U HYTPH-
eHTH (0011 a30T 1 00111 pocdop), ca 0000IIECHN U TPEACTABE-
Hu B Tabnuma 1.

Tabnuya 1. Peaynmamu om aHanu3u 3a cbObpxaHue Ha
MUKPOYUCMUHU U HympueHmu 8 si3o8up ,Mckbp“ npe3
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The analytical column used was a Supelcosil ABZ+Plus
(150 mm x 4.6 mm, 5 pm, Supelco), thermostated at 25°C.
Chromatography was performed in a gradient mode with
solvents acetonitrile (HPLC purity) and ultrapure water
(0.055 uS), with the addition of 0.1 % trifluoroacetic
acid (spectroscopically pure). The initial concentration
of acetonitrile was 20 % (0 min), increasing to 46 % (20
min), with a chromatography time of 25 minutes at a flow
rate of 1 mL/min at a wavelength of 238 nm. Certified
reference materials for microcystins-LR and -RR, as well
as a reference material for microcystin-YR (Abraxis,
Eurofins) were used for calibration.

Determination of nutrients

The concentration of total nitrogen was determined
after mineralization of the samples with concentrated
sulfuric acid, carried out in a thermoblock (Digestor
unit DS6, type 2006, FOSS TECATOR, Sweden). As a
result of the mineralization process, ammonium sulfate is
formed, which is subsequently decomposed with sodium
hydroxide to ammonia, which is captured in a boric
acid solution in a distillation apparatus “Kjeltec 2100
(Distiller - Kjeltec 2100, FOSS TECATOR, Sweden).
The resulting ammonium borate is determined by back
titration with 0.01 mol/L (0.0IN) hydrochloric acid
solution. For this purpose, a burette with a capacity of 10
cm?, class “AS”, with a tolerance of + 0.02 cm?® (ISOLAB,
Germany) was used. The limit of quantification for total
nitrogen is 0.5 mg/L.

The determination of total phosphorus was performed
according to the procedure described in BDS EN ISO
6878:2005 “Water quality. Determination of phosphorus.
Spectrometric method with ammonium molybdate” using
a spectrophotometer (23) Specol 11, Carl Zeiss Jena. The
limit of quantification for total phosphorus is 0.02 mg/L.

RESULTS AND DISCUSSION

The results of the analyses of water samples collected
monthly in the period June - October 2023 from the Iskar
reservoir, for the content of microcystins and nutrients
(total nitrogen and total phosphorus), are summarized
and presented in Table 1.

Table 1. Results of analyses for the content of
microcystins and nutrients in the Iskar reservoir in

2023 e. 2023
Msacto/ Sampling site/ MC-RR, YR, LR | O6wy N / Total N | O6w P / Total P
[ara 3a B3emaHe Ha Date of sampling ug/L mg/L mg/L
npo6u LOD 0.1 pg/L LOQ 0.5 mg/L LOQ 0.02 mg/L
LOQO0.2 pg/L
1. A3o08up ,,Ickbp” Iskar reservoir <LOQ 0.78 0.03
BOAOB3eMHa Kyna-0m water tower - 0 m
14.06.2023 14.06.2023
2. A308up ,,Ickbp” Iskar reservoir < LOQ 0.70 0.02
BOAOB3EeMHa Kyna - 25 m | water tower - 25 m
14.06.2023 14.06.2023
3. | asosup ,UcKkbp” Iskar reservoir LReqv ~ 0.2 1.46 0.05
BOAOB3eMHa Kyna -0 m water tower - 0 m
19.07.2023 19.07.2023
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4. | asosup ,Uckbp” Iskar reservoir LR eqv ~ 0.2 1.05 0.05
BOAOB3eMHa Kysia - 25 m | water tower - 25 m
19.07.2023 19.07.2023

5. A3o08up ,,Ickbp” Iskar reservoir <LOQ 1.26 0.02
BOAOB3eMHA Kyia-0m water tower - 0 m
22.08.2023 22.08.2023

6. A308up ,,Ickbp” Iskar reservoir <LOQ 1.29 0.05
BOAOB3eMHa Kysia - 25 m | water tower - 25 m
22.08.2023 22.08.2023

7. A3o8up ,,Ickbp” Iskar reservoir <LOQ 0.98 0.02
BOAOB3eMHa Kyna -0 m water tower-0m
12.09.2023 12.09.2023

8. A308up ,,Ickbp” Iskar reservoir < LOQ 0.88 0.02
BOAOB3eMHa Kysia - 25 m | water tower - 25 m
12.09.2023 12.09.2023

9. A3o08up ,,ckbp” Iskar reservoir <LOQ 1.06 0.03
BOAOB3eMHa Kysia-0m water tower-0m
13.10.2023 13.10.2023

10. | a3oBup ,NcKkbp” Iskar reservoir <LOQ 0.56 0.02
BOAOB3eMHa Kyna - 25 m | water tower - 25 m
13.10.2023 13.10.2023

[TomyueHnuTe pe3ynTaTtu 3a ChABPKAHUE HA MHKPOIMCTH-
Hu (MC-RR, MC-YR u MC-LR) mpe3 2023 1. oT TouKara
3a B3eMaHE MpH BOJOB3EMHATa KyJja, MpEACTaBeHU B Tab-
nuna 1, mokasBaT, 4e B JIBE OT JECeTTe Mpodm ce ycTaHo-
BSIBAT CJICZIOBH KOJNHMYECTBA MUKPOIMUCTHH-LR exBUBaieHT
(crenuHeHne cbe cxomeH Ha LR cmekTsp, HO ¢ pa3audHO
BpeMe Ha 3aJbp)KaHe B XpoMaTorpamaTa OT TOBa Ha TPUTE
n3cinenBann MmukpouuctuHa - MC-RR, MC-YR u MC-LR).
Onucannte mpobu ca B3eTH mpe3 Mecer onu. CregoBuTe
KOJTMYEeCTBAa TOKCHHH KOPECHOHIMPAT C Hal-BUCOKHUTE Ha-
MEpEHHU CTOMHOCTH Ha KOHIEHTpanusaTa Ha oOmus gochop
(0,05 mg/L).

[To orHomeHNE Ha ChABpPKAHHME Ha OO a30T MOJYy4YEHH-
Te pesynraru Bapupar ot 0,56 no 1,46 mg/L. [TonyueHnure
KoHIeHTpanuu oo1r pocdop Bapupar ot 0,02 1o 0,05 mg/L.

[IspBOTO M3CcHenBaHe Ha s130BUD ,,ICKBbp® 3a chIbpkKaHUE
Ha LMaHOTOKCUHM € npoBeaeHo mpe3 2004-2005 r. Torasa
CBILO HE € YCTAHOBEHO HAJIMYNE HA MUKPOUHUCTUHH (9).

OUTOMIAHKTOHBT € KJIIOYOB KOMIIOHEHT Ha BOJHHUTE €KO-
CHCTEMH, WTPael] CHIIECTBEHA PO B OMpPEIEIAHETO Ha
KaueCcTBOTO Ha BojaTa. Upes mpoieca Ha (POTOCHHTE3a TOM
CIy’XH KaTO OCHOBEH H3TOYHUK Ha OWOTEHEH KHCIIOPOX
B ,,cTosmuTe” BomoemHu. ChCTaBBT Ha (PUTOIIAHKTOHA,
YCTaHOBEH B MpoOHUTE, ChOpaHu OT sI30BHD ,,VICKBP™ mpe3
n3cienBanus nepuon Ha 2023 roguHa, e npeactaBeH B Tad-
una 2.

The results obtained for the content of microcystins
(MC-RR, MC-YR and MC-LR) in 2023 from the
sampling point at the water tower presented in Table 1
show that trace amounts of microcystin-LR equivalent
(a compound with a similar spectrum to LR, but with a
different retention time in the chromatogram from that
of the three studied microcystins - MC-RR, MC-YR
and MC-LR) were detected in two of the ten samples.
The described samples were taken in July. The trace
amounts of toxins correspond to the highest values
found for the concentration of total phosphorus (0.05
mg/L).

Regarding the content of total nitrogen, the results
obtained range from 0.56 to 1.46 mg/L. The obtained
concentrations of total phosphorus range from 0.02 to
0.05 mg/L.

The first study of the Iskar reservoir for the content of
cyanotoxins was conducted in 2004-2005. The presence
of microcystins was not found then either (9).

Phytoplanktonisakey componentofaquaticecosystems,
playing a significant role in determining water quality.
Through the process of photosynthesis, it serves as the
main source of biogenic oxygen in “standing” water
bodies. The composition of phytoplankton found in
samples collected from the Iskar reservoir during the
study period of 2023 is presented in Table 2.
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Tabnuya 2. Peaynmamu om aHarnu3 3a cbcmaea Ha
gumonnaHkmoHa 8 s1308up ,Mckbp” npes 2023 e.
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Table 2. Results of an analysis of the phytoplankton
composition in the Iskar reservoir in 2023

Mscto/

[ara 3a B3emaHe Ha npobu

Sampling site/
Date of sampling

TakcoHu / Taxon

A308uUp ,,IcKkbp”
BOAOB3eMHa Kyna-0m

14.06.2023

Iskar reservoir
water tower -0 m

14.06.2023

Chrysophyceae
Dinobryon cylindricum

A308BUp ,,ICKbp”
BOAOB3EMHa Kyaa - 25 m

14.06.2023

Iskar reservoir
water tower - 25 m

14.06.2023

Chrysophyceae
Pseudoanabaena limnetica
Trebouxiophyceae
Oocystis naegelii
Zygnematophyceae
Cosmarium tumidum
Staurastrum cristatum
Staurastrum pingue
Chrysophyceae

Dinobryon cylindricum
Bacillariophyceae
Aulacoseira italica
Tabellaria flocculosa var. asterionelloides
Dinophyceae

Ceratium hirundinella

A308uUp ,,IcKbp”
BOA0B3eMHa Kyna - 0m

19.07.2023

Iskar reservoir
water tower -0 m

19.07.2023

Trebouxiophyceae

Oocystis naegelii

Zygnematophyceae

Staurastrum pingue

Bacillariophyceae

Fragilaria crotonensis

Tabellaria flocculosa var. asterionelloides
Dinophyceae

Ceratium hirundinella

A308Up , Uckbp”
BOAOB3EMHA Ky/a - 25 m

19.07.2023

Iskar reservoir
water tower - 25 m

19.07.2023

Chrysophyceae
Aphanothece minutissima
Chlorophyceae

Eudorina elegans
Bacillariophyceae
Fragilaria crotonensis

A308uUp ,,IcKbp”
BOAOB3eMHa Kyna-0m
22.08.2023

Iskar reservoir
water tower -0 m

22.08.2023

Chlorophyceae
Eudorina elegans
Trebouxiophyceae
Oocystis naegelii

A308Up , Uckbp”
BOAOB3EMHA Ky/a - 25 m

22.08.2023

Iskar reservoir
water tower - 25 m

22.08.2023

Chrysophyceae

Aphanothece minutissima
Bacillariophyceae

Fragilaria crotonensis

Gyrosigma acuminatum

Tabellaria flocculosa var. asterionelloides
Dinophyceae

Ceratium hirundinella

A308uUp ,,IcKbp”
BOZOB3eMHa Kyna-0m

12.09.2023

Iskar reservoir
water tower -0 m

12.09.2023

Chrysophyceae

Aphanothece minutissima
Bacillariophyceae

Tabellaria flocculosa var. asterionelloides
Euglenophyceae

Trachelomonas volvocina
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Iskar reservoir
water tower - 25 m

8 A308uUp ,,Ickbp”
BOAOB3EeMHa Kyna - 25 m

12.09.2023 12.09.2023

Chrysophyceae

Anabaena sp. ster. 2

Aphanothece minutissima
Bacillariophyceae

Aulacoseira italica

Tabellaria flocculosa var. asterionelloides
Euglenophyceae

Trachelomonas volvocina

Dinophyceae

Ceratium hirundinella

Iskar reservoir
water tower-0m

9 A308Up ,,Uckbp”
BOAOB3eMHa Kysia-0m

13.10.2023 13.10.2023

Chrysophyceae
Anabaena sp. ster. 1
Aphanothece minutissima
Zygnematophyceae
Staurastrum cf. muticum
Chrysophyceae
Dinobryon cylindricum
Bacillariophyceae
Aulacoseira italica
Tabellaria flocculosa var. asterionelloides
Dinophyceae

Ceratium hirundinella

Iskar reservoir
water tower - 25 m

10 A3o08up ,UcKkbp”
BOAOB3eMHa Kysa - 25 m

13.10.2023 13.10.2023

Chrysophyceae

Aphanothece minutissima
Bacillariophyceae

Aulacoseira italica

Tabellaria flocculosa var. asterionelloides
Dinophyceae

Ceratium hirundinella

Unentudunupan ca 17 Buga MUKPOCKOIMTUYHH BOJOPACIIH OT
15 pona: Cyanoprokaryota (4 Buna ot 3 poxa), Chlorophyta (2
BHJA OT 2 popa), Streptophyta (4 Buna ot 3 pona), Ochrophyta
(5 Bun ot 5 pona), Euglenophyta (1 Bux ot 1 pox), Dinophyta
(1 Bux ot 1 pom). bposT Ha BuIOBETE B OTHEITHUTE TIPOOH
e Manbk. B eqHa OT TsIX MPUCHCTBA €MH €IMHCTBEH BUJL
Dinobryon cylindricum.

Bceeknu (bHTOHJ'IaHKTOHeH BHJ UMa CHeHI/Iq)I/ILIHO WHAUKATOPHO
3HA4YCHUEC, KOCTO € JOKYMCHTHUPAHO B OMOJIOTMYHH CIIUCBIIHU
1 0Tpa3sdBa YCJIOBUATA HAa BOAHATA CPEJia, B KOATO CC CpeIa.

3AKINIOYEHUE

PesynTarute oT mpoy4YBaHUATA 32 HAJHMYNE HA MUKPOIIUCTH-
HU B MOBBPXHOCTHHS ciioit (0 m) u B 1ba00dMHA OT 25 m B
A30BHD ,,Ickbp* mpe3 2023 roanHa Moka3BaT HATMYHE Ha CIIe-
JIOBH KOJTM4ecTBa B JiBe mpobu. 1o Bpeme Ha u3cnenBanus re-
pHoz He ca HabIrojaBaHu b(PTEXKN U IOMUHHUPAIIY BUJIOBE.

BnazodapHocmu

Exunst uska3Ba 0arogapHocT 3a MHaAHCOBATA MOLKpearTa
Ha Hay4yHOM3CIIe[0BaTelIcKaTa JeHHOCT upe3 NpoeKT ,,Ce30H-
Ha JMHAMMKa Ha IPUOPUTETEH cropel HoBaTta EBpormeiicka
JUPEKTUBA 3a KayeCTBOTO Ha NMHUTEHHaTa BOJAa TOKCHH MU-
kpouuctul-LR", ¢punancupan or ®HU upe3 Jlorosop KII-
06-M69/5 or 15.12.2022 1. OT KOHKYpC 3a (pMHAHCHUpaHE Ha
Hay4YHU H3CIEeIBAaHUS HA MJAAU YYEHH U IOCTIOKTOPAHTH.

There were identified 17 species of microscopic algae
from 15 genera. Cyanoprokaryota (4 species from
3 genera), Chlorophyta (2 species from 2 genera),
Streptophyta (4 species from 3 genera), Ochrophyta (5
species from 5 genera), Euglenophyta (1 species from 1
genus), Dinophyta (1 species from 1 genus). The number
of species in the collected samples is small. In one of
them, a single species Dinobryon cylindricum is present.

Each phytoplankton species has a specific indicator value,
which is documented in biological lists and reflects the
conditions of the aquatic environment in which it occurs.

CONCLUSIONS

The results of the studies on the presence of microcystins
in the surface layer (0 m) and at a depth of 25 m in the
Iskar reservoir water tower in 2023 show the presence of
trace amounts in two samples. No blooms and dominant
species were observed during the study period.
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NMPOYYBAHE HA
MUKPOBUOJTON'NMYHUNA CTATYC
HA MUHEPAJTHU U U3BOPHU
BOOMU OT BOAOU3TOYHULMN
B NNOBAOUBCKA OBJIACT 3A
NEPUOOA 2010-2023 T.

Mapuana SlneBa

Pezuonanna 30pasna uncnexyus — Inogous

PE3IOME

Buveedenue: Munepannume u uzgopnume 00U ce U3noi36am
3a pa3noobpasnu yeau - Oymuaupaue, 6000CHabOA6aANe HA
obwecmeenu banu, xomeau u cna yeHmpose, oOWecmseHu
uewmu. Tosa nanaza me oa omeogapam Ha onpeoenenu ca-
HUMAPHO-XUSUCHHU UBUCKBAHUS, 3AT0NHCEHU 8 HAYUOHAIHUME
u esponetickume paznopeoobu, 3a 0a ce 2apaHmupa maxHomo
Kayecmeo u bezonacnocm. Cnaszeanemo Ha me3u U3UCKBAHUS
ce KOHMpOoupa upe3 Npogexicodne Had exce200eH MOHUMO-
pune.

Len: Ananus na nposedenus MuKpooOUono2uteH MOHUIMOPUHS
HA MUHEPATHU U U360PHU 800U O 6000U3TNOYHUYY 6 NEepUoOa
2010 e. - 2023 2. 3a ycmanogsigane Ha MUKPOOUOIOSULHOMO
CbCmosnUe Ha BOOume U Ha NOKA3amelis, no KOUmo Hail-4ec-
Mo He CbOMBEemMCcmaam Ha HOPMAMUBHUINE USUCKBAHUSL.

Mamepuan u memoou: B nacmoawomo npoyusamne ce npo-
c1e0s6a MOHUMOPUHSLIN HA MUHEPATHU U U3BOPHU 800U 3d
oymuaupane, numetinu 06wecmeeHy MUHepaIHu 000U3MOY-
HUYU U MUHEPATHU 800U, USNON36AHU 34 XUSUEHHO - NPOPU-
aakmuyunu yeau (banu) 6 Ilnosouscka obracm. Hzcreosanu
ca oowo 1440 bpos npobu munepannu u U360pHU OOU OM
so0ousmounuyu 3a nepuoda 2010 e. — 2023 2. Monumopun-
2bm HA 600U OM 8000USMOUHUK, 8 3A6UCUMOCT OM Yeamd
HA U3NOA36AHEMO UM, Ce OCHUECMBABA NO USUCKBAHUAMA HA
Hapeoba Nel4 3a kypopmuume pecypcu, KypopmHume mecm-
Hocmu u Kypopmume uau Hapeobama 3a usuckeanuama xom
oymuaupanume HAmMypaIHu MUHEpAIHy, U36OPHU U mpanes-
HU 800U, npeoHasHavenu 3a numeiinu yeau. Msnonzeanume
memoou ca BJ]C u ISO cmanoapmu.

Pesynmamu: Muxpobuonozuunume napamempu, no KOumo
ca uzcaedsanu npobume, a 3aiecHAIU 8 HAYUOHATIHOMO 3d-
KOHOOamencmso. Yemanosu ce, ue ¢ Hali-000pU MuKpoouo-
Jl02UYHY noKkazamenu ca npooume 600U 0mM 800OU3NMOYHUYU
3a oymunupane. Cnedsam numetnu 00WecmeeHu MUHepaIHu
68000U3MOUHUYU (0OUeCTNBEHY YeluMU) U C HAU-TOWU MUKDO-
OUONIOCUYHU XAPAKMEPUCTIUKU CA 800Ume 3a 1eYeOHO-NPO-
Gunakmuunu yeau (banu). Ilpez monumopupanus nepuoo
nokaszamensim Pseudomonas aeruginosa nokasea Haii- 6uco-
Ka Hecmandapmuocm. P. aeruginosa e eOun om Haui-8adicHu-
me ONOpMIOHUCMUYHU NAMO2EHU, V4ACMBAWU 6b8 Gbmpe-
OOTHUYHU UHQeKYUuU 8 ceemogen mMawad u npeocmasinsd
PUCK 30 XOpa CbC c1aba u KOMRPOMEMUPana UMYHHA CUCme-
M, 8KIIOYUMETHO HOBOPOOCHU, XOPA C MEICKU U3LAPSHUS U
opyeu. Emo 3awo noseama my 6 ecmecmeeHume MuHepaiHu

ENVIRONMENT AND HEALTH

MICROBIOLOGICAL STATUS
RESEARCH OF MINERAL
AND SPRING WATERS FROM
WATER SOURCES IN THE
PLOVDIV REGION FOR THE
PERIOD 2010 - 2023

Mariana Yaneva
Regional Health Inspection — Plovdiv

ABSTRACT

Introduction: Mineral and spring waters are used for
various purposes - bottling, water supply to public baths,
hotels and spa centers, public fountains. Due to the wide
usage of this type of waters, it is necessary for them to
meet certain sanitary and hygienic requirements, set out
in the national and European regulations, thus ensuring
their quality and safety. The compliance with these
requirements is controlled by conducting an annual
monitoring.

Aim: Analysis of the conducted microbiological
monitoring of mineral and spring waters from water
sources in the period 2010 - 2023 for the Plovdiv region
to establish the microbiological state of the waters and
the indicator according to which they most often do not
comply with the regulatory requirements.

Material and methods: The present study follows the
monitoring of mineral and spring bottled water, potable
public mineral water sources and mineral water used for
hygienic-prophylactic purposes (baths) in the Plovdiv
region. During the period 2010 — 2023 a total of 1440
mineral and spring water samples from water sources
were examined. The monitoring of waters from a water
source, depending on the purpose of their use, is carried
out according to the requirements of Ordinance No. 14
from the resort resources, resort areas and resorts or
the Ordinance on the requirements for bottled natural
mineral, spring and table waters intended for potable
purposes. The used methods are BDS and ISO standards.

Results: The microbiological parameters by which the
samples were examined are laid down in the national
legislation. It was found that the best microbiological
indicators were the water samples from water sources for
bottling. Next are drinking public mineral water sources
(public fountains) and with the worst microbiological
characteristics are waters for therapeutic and
preventive purposes (baths). During this period of
monitoring the “Pseudomonas aeruginosa’ indicator
showed the highest abnormality. P. aeruginosa is one
of the most important opportunistic pathogens involved
in nosocomial infections worldwide and poses a risk to
people with weak and compromised immune systems,
including newborns, people with severe burns and
others. Therefore its occurrence in natural mineral and
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U U3BOPHU 800U MPsIOBA da O6bOe 0cpanuyeHda, OOKOIKOMO €
BB3MOICHO.

3axntouenue: B pesyimam ma npogedenume u3cie08aHusl
3a nepuooa 2010 e. — 20232. ce ycmanosu, ue 6 I[11080uscka
obracm ¢ Hau-006po Kayecmeo ca MUHepaiHume U U380p-
Hume 600U NPuU 8000UMOYHUYUME, NPEOHASHAYEeHU 3d 0)-
muaupane. C HAli-10Wu MUKpOOUONO2UUHU NOKA3amenu ca
MuHepannume 600U, U3NON3EAHU 3A XUSUEHHO - NPOPUIAK-
muyny yeau (banu). Hati-uecmo uzonupanume daxmepuannu
Konmamunanmu ca Pseudomonas aeruginosa u xonugopmu.
Tosa onpedens easxcnocmma Ha NPoGEHCOAHEMO HA MUKPO-
OUOIOCUYHUS MOHUMOPUHE HA 800UME NPU 6000U3MOUHUYU-
me, 3a 0a ce eapaHmupa, ue me OmMe08aAPsANM HA U3UCKEAHUS-
ma Ha HOPMAMueHUMe OOKYMEHMU U € C8eOeHA 00 MUHUMYM
Bb3MONCHAMA NOSABA HA NAMO2EHHU MUKPOOPSAHUIMU 8 MIAX,
Koemo ou 3acmpauiuio oouecmseHomo 30pase.

KiarouoBn AYMH: MUHEpaJIHA BOJa, U3BOpHA BOJIa,
BOOOU3TOYHHUIIH, Pseudomonas aeruginosa

BbBEAOEHUE

ITo mamnam uwa P3U B [TnoBanscka obmact kM 2023 1. MUHE-
paJIHUTE U U3BOPHHUTE BOAOM3TOYHUIIM 3a OyTHiupane ca 7,
32 XUTUEHHO- MPOGUIAKTHIHH 1EeNH (BKJI. U 6aHN) — 26, der-
MH 32 TiheHe — 8.

EcrecTBeHHTE MUHEpPATHU W H3BOPHU BOJIU IMPOU3XOXKJIAT
IJIaBHO OT MEKIMHHHU BOJOHOCHU XOPH30HTH, XapaKTepU3H-
pamu ce ¢ 1o0pe ompeseieHa U 3aluTeHa BoqocbopHa 30Ha
W JTBJTBT TIOJ3eMEH TpaH3uTeH nepuox (1). MuHepaaHuTte u
M3BOPHUTE BOMAHW CE TOIYYaBaT JUPEKTHO OT TPHPOIHHU Ha-
XOJIMIIIA OT IBJIOOKO 3aIATAIM BOJOHOCHH XOPH30HTH B H3-
OJIMPaHU CKAITHH JIeTJIa, 3allIUTCHN OT YOBEIIKA HaMeca U ce
XapaKTePH3HUPAT C OMPEICIICH MTOCTOSHEH ChCTAB. 3a pa3inKa
OT BOJIOITPOBOJIHATA BOJIa, MUHEPATHUTE U U3BOPHH BOIU HE
Morar Ja 0baaT ae3uHpeKIupaHu ¢ KaKBaToO U J1a ¢ 00padoT-
Ka 3a MpeMaxBaHe U1 YHUII0XKABAHE HA MUKPOOPTaHU3MH H
0 TO3W HAYMH TSIXHATA MUKPOOHOTA OTPa3siBa €CTECTBEHUTE
MOMYJIAIUY Ha BOJOHOCHUSI XOPU3OHT U JIONPUHACS 33 TEXHHU-
T€ MOJIE3HH KavecTBa.

[Tpu TO3M BUJ BOJOHOCEH XOPH30HT Ca OCUTYPEHH MOCTOSIH-
CTBOTO (B pAaMKHTE Ha €CTCCTBCHHUTE KOJICOaHMsI) HA ICOUT,
TeMIIeparypa, MUHEpaJeH ChCTaB, ChAbPKAHUE HA MUKpOE-
JICMCHTHU ¥ JPYTH KOMIIOHCHTH, KOUTO UM MPHUJABAT CICIHU-
(UYHH CBOICTBA U I'M OTJIMYABAT SICHO OT OOMKHOBEHATA ITH-
TeitHa Boza (2).

HarypanHnuTe MUHEpaIHH ¥ U3BOPHU BOJH Ca OJUTOTPOGHH
EKOCHCTEMH, KOUTO Ca ¢ OTpaHn4YeHa OMOHAINYHOCT. bakTe-
pHATHHTE TIOMYJIAlMH, KOUTO CE Pa3BHBAT B TE3H €KOCHCTe-
MH ca XeTepOTPOGHHU 1 MOPaTH HEIOCTATHYHOTO KOIHYECTBO
Ha XPaHUTEIHHU BEIIECTBA TE OCTABAT KH3HECIIOCOOHHU B ChC-
TOSIHUE Ha IJIaJ, KOSTO UM II03BOJISIBA J1a OLEJIEAT 3a ABJIBT
nepuon ot Bpeme. Te3u OakTepuaTHi OOUTHOCTH ca MPEaIM-
HO aepoOHM, canpo(UTHHU, TPaM-OTPUIATEIHA TPBIKA (3).

JIBe Tpymnu 6akTepuu ce HAMUPAT B €CTECTBEHUTE MUHEpAI-
HU BOJM. ABTOXTOHHUTE OAKTEPHUHU Ca €CTECTBEHATa MUKPO-
¢utopa Ha ennH BOJOM3TOYHHK. OOMKHOBEHO aBTOXTOHHATa
¢utopa He 3acsra 31paBoTo HaceneHue (4). Excniepumenrai-
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spring waters should be limited as much as possible.

Conclusion: As a result of the research conducted
for the period of 2010. — 2023 it was found that in the
Plovdiv region, the mineral and spring waters at the
water sources intended for bottling are of the best
quality. With the worst microbiological indicators are
the mineral waters used for hygienic-prophylactic
purposes (baths). The most commonly isolated
bacterial contaminants are Pseudomonas aeruginosa
and coliforms. This determines the importance of
conducting microbiological monitoring of water at
water sources to ensure that they meet the requirements
of regulatory documents and minimize the possible
occurrence of pathogenic microorganisms in them,
which would endanger public health.

Key words: Mineral water, spring water, water
sources, Pseudomonas aeruginosa

INTRODUCTION

According to the Regional Health Inspection data, in
Plovdiv region as of 2023, the mineral and spring water
sources for bottling are 7, for hygiene and preventive
purposes (including baths) — 26, drinking fountains — 8.

Natural mineral and spring waters originate mainly
from intermediate aquifers, characterized by a well-
defined and protected catchment area and a long
underground transit period (l). Mineral and spring
waters are obtained directly from natural sources of
deep-seated aquifers in isolated rock beds, protected
from human intervention, and are characterized by a
certain constant composition. Unlike tap water, mineral
and spring waters cannot be disinfected with any
treatment to remove or destroy microorganisms, and
thus their microbiota reflects the natural populations of
the aquifer and contributes to their beneficial qualities.

With this type of aquifer, the constancy (within
natural fluctuations) of flow rate, temperature,
mineral composition, microelement content and other
components are ensured, which give them specific
properties and clearly distinguish them from ordinary
drinking water (2).

Natural mineral and spring waters are oligotrophic
ecosystems that have limited bioavailability. The
bacterial populations that develop in these ecosystems
are heterotrophic and due to the insufficient amount
of nutrients they remain viable in a state of starvation,
allowing them to survive for a long period of time. These
bacterial communities are mainly aerobic, saprophytic,
gram-negative rods (3).

In the natural mineral waters there are two groups
of bacteria. Autochthonous bacteria are the natural
microflora of a water source. Usually, the native flora
does not affect the healthy population (4). Experimental
and epidemiological data show that autochthonous
bacteria in natural mineral waters have never led to
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HU ¥ €NUJEMUOJIOTHYHM JaHHM MOKA3BaT, Y€ aBTOXTOHHUTE
0aKkTepuH B €CTECTBEHUTE MUHEPAIHU BOAM HE BOJAT JO Ta-
TOJIOTMYHH HapyleHus mpu xopata (1). AgoxToHHHTE Oak-
TepHUH, Hal-4eCTO MOMNajaT B MUHEPATHUTE U U3BOPHU BOAU
1o BpeMme Ha OyTHMIMpaHETO, KaTo BTOPHYHO 3aMBbpCSIBAHE,
BBIIPEKH Y€ MOTaT Ja IMPUCHCTBAT U B cyposara Boja (1, 5).

BaKTepI/II/I, H30JIMpPaHn OT €CTECTBCHU MUHCPAJTHU BOAH, ITPU-
HaJJIekKat KbM 0KkoJio 20 poaa, KOUTo ca rimaBHo Pseudomonas,
Acinetobacter u Alcaligenes (1).

Bcesika crpana nMa coOCTBeHH HAllMOHAJIHU JIOKYMEHTH, TOJI-
YUHEHH Ha TUPEeKTHBUTE N periamenTute HA EC 3a m3nuckaa-
HUSITA 32 MUHEPAJIHUTE W U3BOPHUTE BOIU OT BOJIOM3TOYHHU-
IUTE ¥ Oy THIINPAHU TAaKHUBA.

LEN

AHanu3 Ha NMPOBEICHUSI MUKPOOHUOJIOTHYEH MOHUTOPHHT Ha
MUHEPAJIHU U U3BOPHU BOAM OT BOAOU3TOUHUIM B [1n0BAMB-
cka obmnact B neprona 2010 . - 2023 r. 3a ycTaHOBsIBaHE Ha
MHUKPOOHOJIOTHYHOTO ChCTOSTHIE HAa BOAWTE M Ha MTOKA3aTeIst
C Hal-BUCOKa HECTAHAAPTHOCT.

MATEPWAJT U METOOU

MOHUTOPUHI'BT Ha MUHEPATHH U U3BOPHU BOAM OT BOJIOU3-
TOUHHUIM, B 3aBUCUMOCT OT LI€JITa HA U3MOJ3BAHETO UM, CE
OCBhIIECTBsIBa 1O M3McKkBaHuATa Ha Hapenda Nel4 3a kypopr-
HUTE PECypPCH, KYPOPTHUTE MECTHOCTH M KypopTtute (6) nin
Hapenbara 3a n3nckBaHusTa KbM Oy THIIMPAHUTE HATY PATTHH
MUHEpaJIHU, U3BOPHU M TPAIE3HN BOIH, NPEIHA3HAYCHH 3a
nuteiau nenu (7).

Ml/IKpO6I/IOJ'IOFI/l‘1HI/ITe METOAU, NpUJIaraHu B U3CJICABAHCTO,
ca BJIC (8) wiu ISO cranmaptu (9-13).

[Ipoenenu ca 9857 6post ananusu B 1440 Opost mpobu 1o
CJICTHUTE MUKPOOHOJIOTNYHH MTOKA3aTEIH:

» OO0 Opoit Me30hIITHE aepOOHH MUKPOOPTraHU3MHU
TP BOIOM3TOYHHKA (MUKpOOHO uuciio - MY) - mpu
temmieparypa 20°C + 2°C 3a 72 yaca u ipu Temrieparypa
37°C + 1°C 3a 24 yaca;

Konudopmu;

Escherichia coli;

Enrtepokokn/ @ekaiHu CTPENITOKOKH;
Cynourpenyunpamm kiaocrpuaun (CPK);

vV V.V V V

Pseudomonas aeruginosa.

PE3YNTATU U OBCBXOAHE

W3BopHHUTE BOIM OT BOJOM3TOYHUKA c€ JOOMBAT, 3a J1a ce Oy-
Traupar. MuHepalHUTe BOIU, OCBCH 3a OyTHJIMpaHEe MOraT
Jla ce M3MOJI3BAT U 3a JIPYTH e — 3a MMeHe OT o0IecTBe-
HU YeNIMH U 32 JieueOHo-npoduiakTuunu uenu (6anu). Hop-
MATHUBHUTE JOKYMCHTH U3UCKBAT OOLIUAT OpOil KOJIOHUHU Ha
JKA3HECTIOCOOHM MHUKPOOPTaHM3MHU Ha HATYPAJHUTE MUHE-
paJHU ¥ I3BOPHU BOJIY, YCTAHOBSIBAH [P BOAOM3TOYHUKA, 14
CHOTBETCTBA HA TAXHATA €CTECTBEHA MUKPO(DIOpa, KAKTO U
HE JIOMYCKAT HATHYUETO Ha MHIANKATOPHU MUKPOPOTaHHU3MH,
CHTHAJIM3UPAIM 32 3aMbpPCSIBAHE HA HAXOIUINATA HA TE3M
BOJIH.

ENVIRONMENT AND HEALTH

pathological disorders in humans (1). The allochthonous
bacteria enter mineral and spring waters most often
during bottling as secondary contamination, although
they may also be present in raw water (1, 5).

Isolated from natural mineral waters bacteria belong
to around 20 genera, which are mainly Pseudomonas,
Acinetobacter and Alcaligenes (1).

Each country has its own national documents subject
to EU directives and regulations on the requirements
for mineral and spring water from water sources and
bottled water.

AIM

Analysis of the conducted microbiological monitoring
of mineral and spring waters from water sources in the
period 2010 - 2023 to establish the microbiological state
of the waters and the indicator with the highest non-
standardity.

MATERIAL AND METHODS

The monitoring of mineral and spring waters from
water sources, depending on the purpose of their use, is
carried out according to the requirements of Ordinance
No. 14 on resort resources, resort areas and resorts (6)
or the Ordinance on the requirements for bottled natural
mineral, spring and table waters, intended for drinking
purposes (7).

The microbiological methods applied in the study are
BDS (8) or ISO standards (9-13).

9,857 analyzes were conducted in 1,440 samples
according to the following microbiological indicators:

» Total number of mesophilic aerobic microorganisms
at the water source (microbial count - MC) - at a tem-
perature of 20°C + 2°C for 72 hours and at a tempera-
ture of 37°C + 1°C for 24 hours;

Coliforms;

Escherichia coli;

Enterococci/ Fecal streptococci;
Sulfite-reducing clostridia (SRB);
Pseudomonas aeruginosa

V V V V V

RESULTS AND DISCUSSION

Spring waters from the water source are extracted to be
bottled. Mineral waters, apart from bottling, can also
be used for other purposes - for drinking from public
fountains and for therapeutic and preventive purposes
(baths). Normative documents require that the total
number of colonies of viable microorganisms of natural
mineral and spring waters established at the water source
correspond to their natural microflora, as well as do not
allow the presence of indicator microorganisms signaling
contamination of the deposits of these waters.
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1. Pe3ynTtaTtu oT npoBeAeH MUKPOOMONOrnyeH
MOHUTOPUHI HA MUHEpPanH1 U U3BOPHU BOAU
OT BOAOM3TOYHMLM 32 OyTuUnupaHe

Amnammsupanu ca 489 mpo6u c 3311 ananuza. Pesynratute ot
MOHHUTOPHHTA HA MHHEPAJIHU U U3BOPHH BOJH OT BOJIOU3TOY-
HUIM 32 Oy THIIMpaHe ca peAcTaBeHu Ha Qur. 1.

Ot nanHUTE ce BUkAa, ue npe3 2010 r. camo 2 oT aHaNU3Upa-
HUTE MTPOOHM Cca C OTKJIOHEHUE OT HOPMATHBHHUTE U3UCKBAHUS
— 1o nokaszarenu P. aeruginosa n xomudopmu. C Haif-omu
MUKpPOOHOJIOTHYHH XapaKTePUCTUKH ca TpoOuTe, HM3cien-
Banu npe3 2011 r., nHecrangaptHocT 14,8%. u mpe3 2012 r.
- HecTanaapTHocT 14,3%. IlIpes 2011 r. ce ycraHoBsiBar oT-
KJIOHEHH I TIO CIIETHUTE MUKPOONOJIOTHYHY NoKazareinn: MY
npu 20°C, MY npu 37°C, P. aeruginosa, CPK, Entepoxoku
u komudopmu. [Ipobute, u3cnenpanu mpe3 2012 1., mokaspar
OoTKJIOHeHU 1o nokazatenu: MY npu 20°C, MY npu 37°C,
KonudopMmu u P. aeruginosa.

Ipe3 2013 1., 2016 1. 1 2021 1. HECTaHIAPTHHUTE ITPOOH ca 2 ¢
mmo 2 mokasarens, cborBeTHO MY mipu 37°C u P. aeruginosa
(2013), xomucopmu u P. aeruginosa (2016) m MY mpu 20°C
(2021).

Ipe3 2014 r,, 2015 r,, 2017 1., 2018 1., 2019 1., 2020 1. 1 2022
I. IMa camMo 1o | HecTaH apTHa Mpoda 3a roJiMHa OT BCHUKH
aHanu3upaHu npodu. HectanmapTHUTE MOKA3aTeNIH ca OTpa-
3eHu Ha ¢ur. 1.

Wzcnensanute npodu npe3 2023 r. ca ¢ OTIIMYHO MUKPOOHO-
JIOTUYHO CBCTOSIHUE, ThI KaTO HE C€ YCTaHOBSABAT OTKIJIOHE-
HUSI IO HUTO €MH OT U3CJIeABAaHUTE MOKA3aTElu.

ENVIRONMENT AND HEALTH

1. Results from microbiological monitoring
of mineral and spring waters from water
sources for bottling

489 samples were analyzed with 3311 analyses. The
results of the monitoring of mineral and spring waters
from water sources for bottling are presented in fig. 1.

The data shows that in 2010 only 2 of the analyzed
samples deviated from the normative requirements -
according to P. aeruginosa and coliform indicators. The
samples examined in 2011 had the worst microbiological
characteristics, non-standard 14.8%. and in 2012, non-
standard 14.3%. In 2011 deviations were found according
to the following microbiological parameters: Microbial
count at 20°C, microbial count at 37°C, P. aeruginosa,
SR B, Enterococci and coliforms. The samples examined
in 2012 show deviations by indicators: Microbial count
at 20°C, microbial count at 37°C, coliforms and P.
aeruginosa.

In 2013, 2016 and 2021 the non-standard samples are
2 with 2 indicators each, respectively microbial count
(MC), at 37°C and P. aeruginosa (2013), coliforms and
P. aeruginosa (2016) and microbial count at 20°C (2021).

In 2014, 2015, 2017, 2018, 2019, 2020 and 2022 there is
only 1 substandard sample per year out of all samples
analyzed. Non-standard indicators are reflected in fig. 1.

The samples examined in 2023 have an excellent
microbiological condition, as no deviations were found
in any of the investigated indicators.
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T
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E Enterococci
=
)E 1 M CPK /SRB
)
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®ue. 1. MukpobuonoeuyeH MOHUMOPUHE Ha MUHepanHu u
U380pHU 800U OM 8000U3MOYHUYU 3a bBymurnupaHe,
nposedeH npes nepuoda 2010 2.-2023 a.

Fig. 1. Microbiological monitoring of mineral and spring
waters from water sources for bottling, conducted
during the period 2010-2023
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Ot o0uust Opoll HEeCTaHTAPTHH aHAJIM3U 332 H3CJICABAHUS
nepuoy - 31, ¢ Hail-Bucok npoueHt 35,5% (11 Opos) ca Te3u
1o nokasarens P. aeruginosa, cieJBaHu OT TE€3H 110 IT0Ka3a-
tenss MY npu 20°C — 29% (9 6p.). [lo-BucokusiT 6poit Hec-
TaHJIapTHH npoOu no nokaszatens MU npu 20°C e cBbp3aH ¢
MPUCHCTBHE HA aBTOXTOHHA MUKPO(IIOpa, KOSTO HE ITpe/cTa-
BJIsIBa PUCK 32 3/1paBeTo Ha noTpedureis. MaTepec npencra-
BJIsiBa (DAKTBT, Y€ BCUYKHU ITPOOH, N3CIICABAHH 10 TIOKA3ATEI S
E.coli, orroBapst na Hapen0ara 3a M3MCKBaHUsITa KbM HATy-
pajaHUTE MUHEPAIHHA, U3BOPHU U TPale3HU BOIM, MPEIHA3-
Ha4y€HHU 3a NUTEHHHU LEIH.

YcraHoBsSIBaHETO HA l'IpO6I/I, HEOTTOBapsAlIU HA UBUCKBAHUATA
Ha Hapez[6aTa 10 OTHOIICHHUEC Ha IT0OKa3aTCJ1 KOJ'II/I(I)OpMI/I, 0~
Ka3Ba CJIy4au Ha (beKanHo 3aMBbpCsIBAHEC.

Bucokust Opoit HeCTaHIaPTHU aHATU3HU 110 OTHOIICHHE Ha P.
aeruginosa BEpPOATHO ce ABIDKU Ha (hakTa, 4ye TO3M MHUKPO-
OpraHU3bM € HeB3UCKATEJICH U MOKE Jla Ce pa3BUBA B CPEAH
C HUCKO XPaHUTENHO ChABPIKaHHUE, OTUTOTPO(HU cpeau, Ka-
KBHUTO Ca MUHEpaJlHUTE BoaAu. Tol Moxke Ja ouesee B Aeiio-
HU3WpaHa WU AecTHinpaHa Boja. [[oOCTOSHHOTO MpPUCHCT-
BHe Ha P. aeruginosa mpe3 Leiaus Nepruo Ha MOHUTOPUHTA €
CBBP3aHO U C HEroBaTa CIOCOOHOCT J1a 00pa3yBa OuopuaMu
B TPBOHHUTE CHCTEMH, ThI KaTO TrosgMa YacT OT BOJOU3TOYU-
HULATE Ca 3al[UTEHH, KaICyIOBAHN U B3€MaHETO Ha MPooH
cTaBa OT II'bPBATa TOYKA OT M3TpaJieHaTa TPbOHA CUCTEMA.

C rogunute ce 3a0ensa3Ba TEHICHIUS KbM HaMallsiBaHE Ha
HEeCTaHAApPTHHE AaHAJIHM3HM KAaKTO I10 BHJ MHKPOOHOJIOTHYCH
ToKa3arel1, Taka u 1o 6poii. ToBa Moxe /1a b€ CBBP3aHO ChC
3aBUIIIEH KOHTPOJ MIPH TPUIIATAaHETO Ha MO-T00pH MPOU3BO/I-
CTBEHU TPaKTUKH U ychBBpIeHcTBaHH HACCP cuctemu B
MPEANPUATHSTA 32 Oy THIMpPaHE HA BOMU.

2. PeayntaTtu oT npoBeAeH MUKPOOGUONOrM4yeH
MOHUTOPWHI Ha NUTENHUN OO EeCTBEHN
MUHepanHu Boaon3ToYyHuum npe3 2010 r. —
2023 r.

3anepuoga 2010 1. - 2023 1. ca ananu3upanu 484 npodu Boan
oT 06H_IGCTBCHI/I MHHCPAJIHU BOOAOU3TOYHUIIN — YCHIMU 34 MU~
eHe. AHanusute ca 3348, mpoOuTe C OTKJIOHCHHE OT 3UCKBa-
Husita Ha Hapenba 14 (6) ca 52, a HecTaHJapTHUTE aHATIU3H
0 ToKa3areiu ca 79.

Pesynrarure ca npencraBenu Ha ¢ur. 2. OT raHHUTE HA QU-
rypara ce BIKJIa, Y€ C Hal-IOIHN MUKPOOHOIIOTHYHHU XapakK-
TEPUCTHKHU ca mpobute, m3cieasanu mnpe3 2010 ., 2012 r,,
u 2013 r., ¢ HectannaptHocT 14,5%, 15,7% u 22,6%. [Ipe3
2010 r. ce ycTaHOBABAT OTKJIOHEHHUs MO LIECT OT CEIAEMTE
n3cieBanu nokasareins, npe3 2012 r. - no nert. Ilpe3 2013
I. ChIIO C€ YCTaHOBSIBA BUCOK MPOLEHT HECTaHAAPTHOCT, HO
camo no tpu nokasarens — MY npu 37°C, enrepokoku u P.
aeruginosa. BUCOk € OposIT Ha HECTaHAAPTHUTE aHATU3U 10
LIECT OT cefeMTe nokaszarens 3a 2016 1.

[1pe3 cnenBaiuTe rOAMHYU OT OTYETHUS HIEPHOA ce HabronaBa
HaMaJsiBaHe Ha Opos Ha HECTAaHIAPTHHUTE aHAJIHM3H IO HOKa-
3aTeNy, KaTo 3HaYNTEIIeH ClaJ Ha HECTAaHIApTHUTE aHAIH3H
ce otumta mpe3 2018 1., 2019 . 2021 . m 2022 1. IIpe3 2023
I. OTHOBO ce 3a0eJs3Ba MOBHIIABAHE HA HECTAaHAAPTHOCTTA
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From the total number of non-standard analyzes for the
researched period - 31, with the highest percentage of
35.5% (11 items) are those according to the indicator P.
aeruginosa, followed by those according to the indicator
MC at 20°C - 29% (9 items). The higher number of non-
standard samples according to the MC indicator at 20°C
is related to the presence of autochthonous microflora,
which does not pose a risk to the health of the user. An
interesting fact is that all samples tested for the E. coli
indicator meet the Ordinance on the requirements for
natural mineral, spring and table waters intended for
drinking purposes.

The establishment of samples that do not meet the
requirements of the Ordinance regarding the coliform
indicator prove cases of fecal contamination.

Thehighnumber of substandard analyzes for P. aeruginosa
is probably due to the fact that this microorganism is
undemanding and can grow in low-nutrient, oligotrophic
environments such as mineral waters. It can survive in
deionized or distilled water. The constant presence of
P. aeruginosa throughout the whole monitoring period
is also related to its ability to form biofilms in the pipe
systems, since a large part of the water sources are
protected, encapsulated and sampling takes place from
the first point of the constructed pipe system.

Over the years, a tendency towards a decrease in non-
standard analyzes has been noticed, both in terms of type
of microbiological indicator and in number. This may be
related to increased control over the implementation of
better manufacturing practices and advanced HACCP
systems in water bottling plants.

2. Results from microbiological monitoring
of drinking public mineral water sources
during 2010 — 2023

For the period of 2010 - 2023 a total of 484 water samples
from public mineral water sources - drinking fountains -
were analyzed. The analyses are 3348, the samples with
deviation from the requirements of Regulation 14 (6) are
52, and the non-standard analyses by indicators are 79.

The results are presented in Fig. 2. From the data in
the figure it is visible that the samples examined in
2010, 2012, and 2013 have the worst microbiological
characteristics. with non-standard 14.5%, 15.7% and
22.6%. In 2010 deviations were found in six of the seven
investigated indicators, in 2012 in five. In 2013 a high
percentage of non-standardization was also found, but
only for three indicators - MC at 37°C, enterococci and
P. aeruginosa. The number of non-standard analyses
on six of the seven indicators for 2016 is high.

In the following years of the reporting period, a
decrease in the number of non-standard analyses by
indicators is observed, with a significant drop in non-
standard analyses being reported in 2018, 2019. 2021
and 2022. In 2023 an increase in non-standardity in the
samples and analyses was noticed again - in five of the
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IIpU MPOOHUTE M AaHAJIU3UTE — NIPU S OT 7-Te U3CJIEABAHM Xa-
PaKTEpUCTUKHU.

JlaHHHTE OT MHUKPOOMOJIOrMYHUSI MOHUTOPUHT Ha NMUTCHHU
0O0IIeCTBEHN MUHEPATHHI BOJIOU3TOUHHIIH 110 TIOKA3aTeNN 32
nepuozna 2010 r. - 2023 r. moka3Bar, 4e ¥ IpHu Ta3u Irpyna BOAU
Hall-BUCOK € OposIT Ha HEeCTaHJapTHH aHAJHU3H T10 IToKa3aTe-
ns P. aeruginosa (21), cnenBaH ot Te3u 1o mokasarenu MU
mpu 37°C (16), MY nupu 20°C (12), komudopmu (12), CPK
(10), E.coli (6) u enTepokoku (2) (dur. 2).

ENVIRONMENT AND HEALTH

seven investigated characteristics.

The data from the microbiological monitoring of
drinking public mineral water sources by indicators for
the period of 2010. - 2023 shows that in this group of
waters the number of non-standard analyses according
to the indicator P. aeruginosa (21) is the highest,
followed by those according to indicators MC at 37°C
(16), MC at 20°C (12), coliforms ( 12), SRB (10), E. coli
(6) and Enterococci (2) (Fig. 2).
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Que. 2. MukpobuosioauyeH MOHUMOPUHE Ha numeuHu
obwiecmeeHu MUHepasHuU 8000U3MOYHUYUU, PosedeH
npe3 npe3 2010 2. — 2023 a.

Haii-uecTo n3onupanusT KOHTAMUHAHT P. aeruginosa € 4act
OT IO-TOJIsIMa TPyTia CBOOOTHOKUBECITH OaKTEPHH, KOUTO ca
HaBCSAKB/IC B OKOJIHATA cpena. [IocTOSHHOTO MPUCHCTBUE HA
P. aeruginosa, npe3 1ienus nepuoj HA MOHUTOPUHTA, € CBBP-
3aHO C HEeroBara crocoOHOCT Jia 00pasyBa onoduiamu B TpbO-
HuTe cucteMu. Temneparypure Ha BopoBbpTexH (Hax 25°C)
W aepanmsiTa ChIIo OMxa ONarompusATCTBalM pacTexa Ha P.
aeruginosa.

Kato nHaukaTopHa rpyna MUKpOOpraHu3Mu cyiadurpenynu-
palmTe KJIOCTPUINH ca IOJIE3HN IIPH OLIeHsIBaHe Ha (peKaTHo
3aMbpCcABaHE HA MOBBPXHOCTHHUTE M MOI3EMHHUTE BOJHU, yC-
TueTa U okeancku cpenu (14, 15, 2). Hannuuero Ha cyndu-
TpeayIHpaNUTe KIOCTPUIUH B U3CIIEBAHUTE MTPOOU MOXKE
Jla € CBBP3aHO ChC 3aMBbPCABAHE HA MOBBPXHOCTHU BOAU U
BOJIO/IAl{HY 30HM C MHTEH3MBHA Mallla HAa XUBOTHU B OKOJI-
HOCTUTE Ha BOAOM3TOYHUIIUTE U C€ Kacae 3a JUCTaHI[MOHHO
WM TIEPUOIMYHO 3aMBbpCsBaHE B JAJEYHOTO MHHAJNO. Thi
KaTO CIOPUTE Ha KJIOCTPHIMUTE MOTAT Ja MPEKHBSBAT BHB
BOJaTa 3HAYUTEITHO NO-TIPOABIDKATEINIEH IIEPHO OT BPEME OT-
KOJIKOTO KOJIN(OPMHUTE, CYIPUTPEAYINPALTUTE KIOCTPUIUH
ca MOIXOAIIHN 3a UICHTU(HUIMPAHE Ha IEPHOJUYHY WIIH CTa-
pH 3aMBpCSIBaHUSA (TPH OTCHCTBHE Ha (DEKATHU CTPETTOKOKH
WM KoiaudopMHH OakTepun).
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Fig. 2. Microbiological monitoring of drinking public
mineral water sources conducted in 2010 — 2023

The most commonly isolated contaminant P. aeruginosa
is a part of a larger group of free-living bacteria that are
ubiquitous in the environment. The constant presence
of P. aeruginosa throughout the monitoring period is
related to its ability to form biofilms in pipe systems.
Vortex temperatures (above 25°C) and aeration would
also favor the growth of P. aeruginosa.

As an indicator group of microorganisms, sulfite-
reducing clostridia are useful in assessing fecal
pollution of surface and groundwater, estuaries and
ocean environments (14, 15, 2). The presence of
sulfite-reducing clostridia in the studied samples
may be associated with pollution of surface waters
and watersheds with intensive grazing of animals in
the vicinity of water sources and may be related to
remote or periodic pollution in the distant past. Since
clostridial spores can survive in water for a significantly
longer period of time than coliforms, sulfite-reducing
clostridials are suitable for identifying intermittent or
old contamination (in the absence of fecal streptococci
or coliform bacteria).
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OKOINHA CPE[JA M 3[PABE

Erto 3amo TecTsr 3a KIOCTPUIUM € OCOOCHO IIOJE3eH IpU
IpOBEpKa Ha BOJAATa B OTKPUTH BOJOEMH HJIM PE3epPBOAapH.
Ot pyra cTpaHa, UMEHHO NOpajau GaxTa, 4e KIOCTPHIUUTE
uMar criocoOHOCTTa J1a MPEKUBSIBAT U Jla CE HATPYIIBAT BHB
BOJIaTa, T€ MOTaT Jla c€ OTKPHST HAa TOJEMHU PA3CTOSHUS OT
MSCTOTO Ha 3aMBPCSIBaHE, KOETO OT CBOS CTpaHa yCIIOXKHSBA
MHTEPIIPETALUATA HA PE3YIATATUTE OT OUOJIOrMYHOTO M3CIIe/-
BaHE Ha KayecTBaTa Ha BojaTta. Hammuuero Ha xonmudopmu U
E.coli BpB Boza € MOYTH BUHATH CBBP3aHO C MPSICHO (DEKAITHO
3aMBPCABAHE U € MPEANOYUTAH MHIUKATOPEH OPraHU3bM 32
Tasy Hel.

3. PesynTtatu oT npoBegeH MUKpoOGUonorm4eH
MOHUTOPUHI Ha MUHEepariHu BoAu oT
BOAOM3TOMHULM, U3NON3BaHU 3a nevye6Ho-
npocunakTtuuHu uenu /6aHu/, 3a nepuoaga
2010 r.-2023 r.

OOmusT Opoii TpoOu, aHATM3UPAHH TPE3 OTUETHHS NEPUOI,
e 467 ¢ 3198 ananu3za, kato 85 OT TIX cbc 185 amanusa He
OTTOBapAT Ha M3UCcKkBaHusTa HA Hapenoa Nel4 (6).

[Ipe3 ronuHUTE OT MOHUTOPHPAHHS MIEPUOJT ce HabIoaBaT
Bapualiy B HECTAHAAPTHUTE aHAJHM3H, HO Ipe3 BCHUKHUTE
TOJMHYU Ce OTYUTAT NPOOH ¢ OTKJIOHeHMA. Pesynrarure ca
OoTpa3eHU Ha ¢ur. 3.

[Ipe3 menus nepuoa Ha HaOIIOICHUE CE YCTAHOBSIBAT OTKJIO-
HEHUS 110 BCHYKUTE 7 TToKasarens — konudopmu, E. coli, En-
tepokoku, CPK, Pseudomonas aeruginosa, MY nipu 20°C,
MUY npu 37° C.

ENVIRONMENT AND HEALTH

This is why the Clostridia test is particularly useful when
testing water in open ponds or reservoirs. On the other
hand, precisely because Clostridia have the ability to
survive and accumulate in water, they can be found at
great distances from the point of contamination, which
in turn complicates the interpretation of the results of
biological water quality testing. The presence of coliforms
and E. coli in water is almost always associated with fresh
fecal contamination and is a preferred indicator organism
for this purpose.

3. Results from microbiological monitoring
of mineral waters from water sources
used for therapeutic and prophylactic
purposes /baths/ for the period 2010-
2023.

The total number of samples analyzed during the reporting
period is 467 with 3198 analyses, 85 of them with 185
analyses did not meet the requirements of Regulation No.
14 (6).

Variations in non-standard analyses were observed
during the years of the monitoring period, but samples
with deviations were reported in all years. The results are
shown in Fig. 3.

During the entire observation period, deviations were
detected in all seven indicators — Coliforms, E. coli,
Enterococci, SRB, Pseudomonas aeruginosa, MC at

non-standard analyses
o e | o w :-; =

un

w

Bpoi HecranaapTHu avaausu f/ Numberof

ra
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MY 37°C / MC 37°C
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20°C, MC at 37°C.
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M Euteporokm [ Enterococci
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H CPK /SRB

@ue. 3. MukpobuomnozauyeH MOHUMOPUHE Ha MUHepasHu
800U om 8000U3MOYHULU, U3r0o/138aHU 3a 1e4ebHo-
npogunakmuyHu uenu /6aHu/, nposedeH npe3 2010
2.-2023 e.

Fig. 3. Microbiological monitoring of mineral waters
from water sources used for therapeutic and
prophylactic purposes /baths/ conducted in 2010-
2023
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OKOJMHA CPE[JIA 1 3IPABE

3a (exaIHO 3aMBPCSIBAHE CE Ch/IH [0 HOCTOSIHHOTO IIPUCHCT-
BHE HA HECTAHAPTHHU MPOOH MO MOKA3aTeTUTe KOTH(OpMH,
eHTepOKOKH U E.coli. [IpuchCTBHETO Ha BUCOK MPOIICHT MPO-
Ou BozM 3a JieueOHO-IPOGHIIAKTUYHY 11eH /0aHu/ ¢ OTKIIO-
HeHus 1o mokasarens Cyndurpeayuupaniy KJIOCTPUIAU
BEPOSTHO U TYK € CBBP3aHO OTHOBO ChC 3aMbPCSABAHE HA MO-
BBPXHOCTHH BOAU U BOHOﬂaﬁHH 30HU C MHTCH3UBHA I1allla Ha
JKUBOTHH B OKOJIHOCTUTEC HAa BOJOU3TOUYHUIIUTE.

U 1ipu TO3 MOHUTOPHUHT, KAKTO U MPU MOHUTOPHHTA Ha ITH1-
TEHHU OOILIECTBEHH MHHEPAIHU BOJOU3TOYHHIIH, OCTOSH-
HOTO MPUCHCTBUE HA P. aeruginosa KaTeropuyHO WHIAUKUPA
HAJTUINETO Ha OMO(QUIMHU B TPHOHUTE CHCTEMH.

ITo oTHOMIeHWe Ha OOIUs OpOl HECTAaHIAPTHU aHAIU3H TI0
nokaszatenu 3a nepuosaa 2010 r. — 2023 r. JTaHHUTE TOKa3BaT,
4e [pe3 U3CIIeABaHMS IEPUOJ Hall-BUCOK € OpOST Ha HECTaH-
JIapTHU TPOOH 10 TIoKa3atess Konupopmu — 38 ananuza, MY
npu 37°C — 33 ananuza, MY npu 20°C — 30, P. aeruginosa
—25;CPK —24, E.coli -19 u eatepokoku — 16 (¢pur.3).

OOwmusaT Opoil Ha MPOBEJNCHNUTE aHAIM3U HAa BOJU OT BOJO-
M3TOYHIM (32 OyTHJIMpaHe, 3a IIMEHE M 32 XUT'MEHHO- IpO-
¢wmnakTrnyHY 1ienu) 3a nepuona 2010 . — 2023 r. e 9857, or
TaX 299 He OTroBapsT Ha HOpMATUBHU H3uckBaHud — 3.0%
HECTaHJAPTHOCT.

Ha ¢wur. 4 e mpeacraBeHO CHOTHONMICHHETO Ha HECTAHIAPT-
HUTE aHAJIHM3M 110 MOKa3aTeay MPH Pa3IMYHUTE BHJOBE H3-
CJIeZIBAaHU BOJM.

YcraHoBH ce, ye ¢ Hal-I00pH MUKPOOHOIOTHYHH ITOKa3aTe-
JIK ca TIPOOUTE BOJU OT BOJOM3TOYHUIIHU 3a Oy THIIMpaHe, ¢ 35
HectangaptHu ananuza (11,7%). CnenBart nuteiiHn o0iecT-
BC€HU MHUHEPAJTHU BOJOU3ZTOYHHIU - 79 HECTaAaHJApTHU aHa-
nu3a (26,4%) u ¢ HaK-JIOMKU MUKPOOHOJIOTUYHH TIOKA3aTeNn
ca BoguTe 3a JiedyeOHO-poduinakTuyHu uenu (0anu) - 185
Opost ananusu, 61,9% HecTaHIaPTHOCT.

ENVIRONMENT AND HEALTH

Fecal contamination is determined by the constant
presence of substandard samples for coliforms,
enterococciand E. coli. The presence of a high percentage
of water samples for therapeutic and prophylactic
purposes /baths/ with deviations for the indicator Sulfite-
reducing clostridia is probably related also to pollution
of surface waters and water supply areas with intensive
grazing of animals in the vicinity of the water sources.

In this monitoring, as well as in the monitoring of
drinking public mineral water sources, the constant
presence of P. aeruginosa categorically indicates the
presence of biofilms in the pipe systems.

Regarding the total number of non-standard analyses by
indicators for the period 2010 - 2023, the data shows that
during the studied period the highest number of non-
standard samples was for the indicator coliforms - 38
analyses, MC at 37°C - 33 analyses, MC at 20°C - 30, P.
aeruginosa — 25, SRC - 24, E. coli - 19 and Enterococci
- 16 (Fig. 3).

The total number of analyses of water from water sources
(for bottling, drinking and for hygienic and prophylactic
purposes) for the period 2010 - 2023 is 9857, 299 of
them do not meet regulatory requirements - 3.0% non-
standardity.

Fig. 4 presents the ratio of non-standard analyses by
indicators for the different types of tested waters.

It was established that the best microbiological indicators
were the samples of water from water sources for bottling
with 35 non-standard analyses (11.7%). This was followed
by drinking public mineral water sources - 79 non-
standard analyses (26.4%) and the worst microbiological
indicators were the waters for medical and prophylactic
purposes (baths) - 185 non-standart analyses (61.9%).

06wy, 6poii HecTaHAapTHU aHaNKU3M NO BUZOBe Bogm - 299 /

Total number of non-standard analyses by water type - 299 pcs

¥ Boawm 3a 6ytunupane /
Bottled water

M Bogu 3a nueHe / Drinking
water

m Bogwm ot 6aum / Bath
water

Que. 4. CbomHoweHue Ha bposi Ha HecmaHdapmHume
aHanusu npu pasnu4yHume sudose 800U 3a rnepuoda
2010 e. — 2023 a.

Fig.4. Ratio of the number of non-standard analyses for
different types of water for the period 2010 — 2023
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OKOJTHA CPE[IA V1 3APABE

Ha ¢ur. 5 ca npeacraBeHr HeCTaHJAPTHUTE aHAJIU3H 1O I10-
KazaTeJ OT MOHUTOpHWHI'a HA MUHCPAJIHU U U3BOPHU BOAU
3a OyTUJIMpPAHE OT MUTCUHU OOIIECTBEHU BOJAOM3TOYHUIIU U
OT BOJOM3TOYHMIIM, INPEJHA3HAYCHU 32 XUTHEHHO-Tpodu-
JAKTUYHHU 1enu (0aHn).

Haii-rosisim e OpoAT Ha HeCTaHJAPTHUTE aHAJIU3M IO IOKa-
3arenn Pseudomonas aeruginosa — 57 6post (19,0%) u xonu-
dopmu — 57 6pos (19,0%).

ENVIRONMENT AND HEALTH

Fig. 5 presents non-standard analyses by indicators from
the monitoring of mineral and spring waters for bottling,
from public drinking water sources and from water
sources intended for hygienic and prophylactic purposes
(baths).

The largest numbers of non-standard analyses by
indicators are Pseudomonas aeruginosa — 57 (19.0%)
and coliforms — 57 (19.0%).

HecTtaHgapTHU aHaNM3u NO NOKa3aTenu 3a nepuoga 2010 - 2023 r. — 299 6p.

/ Non-standard analyses by indicators for the period 2010 - 2023 - 299 pcs

m Konudopmu / Coliforms
™ E. coli

M Euteporouun [ Enterococci
H CPK / SRB

® Pseudomonas aeruginosa
= MY 20°C / MC 20°C

MY 37°C / MC 37°C

®ue. 5. bpoli HecmaHOapmHume aHanu3u o rnokaamesnu om
MOHUmMopupaHume 800u 3a nepuoda 2010 2.-2023 a.

[Tpu ecTecTBEHUTE MUHEPAIHU BOIH, KOUTO HE ce 00paboT-
BaT, NPOOJIEMBT C YIPABICHUETO HA PHCKA TPsOBa Ja Obje
o0chaen crenuanHo. OTKPUBAHETO HA MHAMKATOPH 3a (e-
KallHO 3aMbpcsiBane — konupopmu u E. coli e Hai-noaxos-
IIOTO JIOKA3aTEJICTBO 3a Pa3KpUBAaHE HA MPUCHCTBUETO HA
SHTepUYHU OAKTEpUATHH MATOTCHU U €BEHTYATHO (heKaTHH
nporto3zon (1).

Hamero mpoyuBaHe 10Kka3Ba, 4ye Hail-4eCTO MHUHEPATHUTE
1 M3BOPHUTE BOIAH OT BOAOM3TOYHHUK MMOKA3BAT OTKJIOHCHHE
OT HOPMaTHBHUTE M3UCKBAHUS 110 TIOKa3aTen P. aeruginosa.
Crnopen Daood 40% 0T M30IMpaHHUTE IIIAMOBE B MHHEpaJ-
HUTE BOAM MPUHAMIEKAT KbM pon Pseudomonas (16). Enna
OT MPUYMHHUTE TICEBIOMOHAJUTE Jla Ca YeCTO CPEIIaHH B
MOJI3EMHHUTE BOJH €, Ue T€ Ca M3KITIOUUTEITHO IPUCIIOCOOUMH
KbM BHJIOBETEC OPraHUYHH CyOCTpaTH, BBPXY KOUTO MOrar J1a
pactat. B mombiaHeHME, T€ HE U3UCKBAT CIICITUPHIHH KU3HE-
HOB)XHH BCIIECTBA MM aMUHOKHCEIIMHHN W MOTAaT J1a YCBO-
BSIBAT Pa3fIMuHM U3TOYHUIIN HA BbIyiepon (1).

Jlpyru aBTOpH CBHIIO JOKa3Bar, 4e ICEBIOMOHAIUTE, BKIIIO-
YUTENHO P. aeruginosa, TOCTOSTHHO KOJIOHU3Upat Oy THIMpa-
mute auHun (16, 1). 3a pasnuka oT IpyrH ICEBIOMOHAIH
(¢pryopecuienTHH M HeIIyOpecUeHTHN), P. aeruginosa He ¢
HOpMaJIeH KOMIIOHEHT Ha MHKpoOuojornyHa ¢iopa Ha ec-
TECTBEHHTE MuHepaiaHu Boau. Koraro ce oTkpue, 0OMKHO-
BEHO € B MaJBbK Opoii, HO P. aeruginosa Moxe Jia ouelnsiBa u

Fig.5. Number of non-standard analyses by indicators of
monitored waters, for the period 2010-2023

Regarding the natural mineral waters that are not
treated, the problem of risk management should be
discussed specifically. The detection of indicators of
fecal contamination (coliforms and E. coli) is the most
appropriate evidence to reveal the presence of enteric
bacterial pathogens and possibly fecal protozoa (1).

Our study proves that mineral and spring waters from
water sources most often show deviation from the
regulatory requirements for P. aeruginosa indicator.
According to Daood, 40% of the isolated strains in
mineral waters belong to the genus Pseudomonas (16).
One of the reasons that pseudomonads are common in
groundwater is that they are extremely adaptable to the
types of organic substrates they can grow on. In addition,
they do not require specific nutrients or amino acids and
can assimilate a variety of carbon sources (1).

Other authors have also shown that pseudomonads,
including P. aeruginosa, permanently colonize bottling
lines (16, 1). Unlike other pseudomonads (fluorescent
and non-fluorescent), P. aeruginosa is not a normal
component of the microbiological flora of natural
mineral waters. When it is to be found, it usually is
in small numbers, but P. aeruginosa can survive and
multiply in them for a long period of time despite
the low nutrient content of these waters (1, 16). Its
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OKOIMHA CPE[JIA N 3APABE

Jla C€ HaMHOKaBa B TAX 3a ABJIBI IICPUO OT BPEME BBIIPCKU
HHUCKOTO CHbABPKAaHUEC Ha XPaHUTCIIHU BEUIECTBA B TC3U BOAU
(1,16). YcraHOBABaHETO My HE NPEACTABIIIBA PUCK 3a M10-T0O-
JAMara 4acT OT HaceJICHHMETO, Thi KaTo PSAKO NMPUUYUHSABA
3a0ogBaHe MPH 3paBU MHAMBHUAM, HO € OITACHO 3a X0Pa ChC
cnaba U KOMIpPOMETHpaHa UMYHHA CHCTEMa, BKJIIOUUTEIIHO
HOBOPOJIEHH, MaJIKH Jiella, MAI[UeHTH C HallpeHala HeyTpo-
neHust, GUOPO3HU KUCTH, TEKKHU U3TapsSHUS U Ap. ABTOPUTE
CTHUTAT JIO 3aKJIIOUSHHUETO, ue Oy THIIMpaHaTa Bojia He TpsiOBa
Jla ce M3MO0JI3Ba B OT/EJICHHUS 32 HHTCH3UBHO JICUEHUE, OCBEH
ako He ce crepunusupa (17).

[TpucniocobumoctTa Ha P. aeruginosa na pacte B ecTeCTBe-
HU MUHEPAJIHU BOAM U HErOBaTa OMOPTIOHUCTHYHA NTPHPOJA
HaJjiaraT OChIIECTBSIBSIHE Ha OCTOSIHEH MOHUTOPUHT C OTJIEN
OrpaHHMYaBaHe 10 MUHUMYM Ha T0SBaTa My B €CTECTBEHUTE
MUHEpAJTHHU U U3BOPHU BOJIH.

3AKIIOYEHUE

B pe3ynrar oT U3BBPIICHUTE U3CIIEABAHUS HA MUKPOOHOIIO-
THYHHUSA CTaTyC Ha MI/IHepaJ'IHI/I u I/ISBOpHI/I BOAU OT BOOAOU3-
TouHUIK B obnact [InoBaus, 3a mepuona 2010 r. — 2023r., ce
YCTaHOBH:

» C Haii-noOpH MUKPOOMOJIOTMYHH [TOKa3aTeJu ca poouTe
BOJIM OT BOJIOM3TOYHMIM 3a OyTrimpane. Cinensar
MUTEHHU 00IECTBEHN MUHEPAIHN BOJOU3TOYHUIIN U C
Hal-JIONIM MUKPOOMOJIOTHYHY 1TOKA3aTeIN ca BOJMTE 32
ne4eOHO-NPOHIIAKTHYHHY 11ein (OaHH).

» Haii-romsm e OposT Ha HeCTaHIAPTHUTE aHAIN3H 10
otHomeHne Ha Pseudomonas aeruginosa u konugpopMuTe
—10 57 6pos (19,0%) 3a Bcexu OT ABaTa OKA3aTEIS.

» YcranossiBaneTo Ha Pseudomonas aerugino-
sa He MpPeJICTaBIIsABA PUCK 3a MO-TOJIsIMATa YacT OT
HaCCJIICHUCTO, TBU KaTo PAAKO MPpUYXHABA 3a00JIIBaHe
IIPY 3[]paBU UHAMBUIH, HO € OIIACHO 3a X0pa Che ciabda
" KOMITPOMETHpPAaHa UMYHHA CUCTEMA, BKITFOUUTCITHO
HOBOPOJICHU U MAJIKHU JIelia.

»> I/I3OJ'II/IpaHeTO Ha KOJ'II/I(l)OpMI/I OT aHAJIU3UPAHUTC HpO6I/I (5]
HCJABYCMHCIICHO OTOKAa3aTCJICTBO 3a (i)eKaJ'IHO 3aMbpPCABAHE,
KOC€TO MMa BTOPUYCH XapaKTep.

Hatypannata MuHepanHa W M3BOpHA Boja TpsOBa ma Obie
Oe3omacHa 1 3[paBOCIIOBHA 32 KOHCYMaIlHsl TUPEKTHO OT U3-
TOYHUKA 0€3 J1a € He0OXOAMMO TPEeTUPaHe WU Je3nH(EKIHS.

Ero 3a11o MI/IKpO6I/IOJ'IOFI/I"IHI/I$IT MOHUTOPHUHI HAa BOAUTE IpHU
BOJAOU3TOYHUIUTC € BAXKCH, 3a Jla C€ rapaHTupa, 4€ TC¢ OTro-
BapsiT Ha U3UCKBAHUATA 34 Oe3omacHa BOJAa U € CBCACHaA OO
MHWHUMYM BB3MOXKHATA MTOAABA HA TATOIT'CHHU MUKPOOPraHu3-
MH B HCs, KOCTO ou 3acTpaliniio O6IHCCTBCHOTO 3ApaBc.

ENVIRONMENT AND HEALTH

establishment does not pose a risk to the majority of
the population, as it rarely causes disease in healthy
individuals, but it is dangerous for people with weak
and compromised immune system including newborns,
young children, patients with advanced neutropenia,
fibroid cysts, severe burns, etc. The authors concluded
that bottled water should not be used in intensive care
units unless sterilized (17).

The adaptability of P. aeruginosa to grow in natural
mineral waters and its opportunistic nature necessitate
constant monitoring in order to minimize its occurrence
in natural mineral and spring waters.

CONCLUSION

As a result of the research carried out on the
microbiological status of mineral and spring waters from
water sources in the Plovdiv region for the period 2010 -
2023, it was established:

» The best microbiological indicators are the samples
of water from water sources for bottling. Followed by
drinking public mineral water sources and the worst
microbiological indicators are the waters for medical
and prophylactic purposes (baths).

»> The largest number of non-standard analyses is for
Pseudomonas aeruginosa and coliforms — 57 (19.0%)
for each of the two indicators

» The detection of Pseudomonas aeruginosa does not
pose a risk for the majority of the population, as it
rarely causes disease in healthy individuals, but it is
dangerous for people with a weak and compromised
immune system, including newborns and young chil-
dren.

» The isolation of coliforms from the analyzed sam-
ples is unequivocal evidence of fecal contamination,
which is secondary in nature.

Natural mineral and spring water must be safe and
wholesome for consumption directly from the source
without the necessity of treatment or disinfection.

Therefore, the microbiological monitoring of water at
water sources is important to ensure that they meet the
requirements for safe water and minimize the possible
occurrence of pathogenic microorganisms in it, which
would threaten public health.
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SATIIBCTABAHETO U
KNIMMATUYHUTE NPOMEHM -
HOBATA NOBAJNHA CUHOEMUA

3opuuua CnacoBa

HalﬂlOHaﬂé‘H yenmvp no 06W€CW16€H0 30])(166 u anaiusu

PE3IOME

Tonacmoswem 1 munuapo oywu no ceema cmpadam om
samavemsasane, a 2 MUAUApoad ca ¢ Haonopmeno meeio. Tasu
ceemosna ,,enudemus’ ce KOMOUHUPA ¢ enuoemMusima Ha 2io-
b6arnomo 3amonsne, 83auMo0elcmed Cu ¢ Hest U 5 YCULBd.
Aemopumemnomo cnucanue ,,Jlancem‘ napuua senreHuemo
,,enobanna cundemus”. Unoycmpuanuzayuama, ypoanusa-
YuAma u MOMoOpU3UPAHUAN MPAHCHOPM OONPUHACAM 3d 210~
bannomo 3amoniane U 3acuigam enuoemMusama om 3amibce-
mseame, 3aujomo CIMuUMyauUpam He30pagoCcio8HOMO XPAHeHe
u Hamanasam Qusuveckama akmusnocm. Excmpemnume me-
MeopoNocUYHY ABNEHUS CA CE8BP3ANHU C KOMNPOMemupaHne Ha
peKkoamume u NOBUULABAHE HA YeHAmd HA XpaHamd, Koemo
800U 00 KOHCYMAayus HA NO-e8MuHU U He30PAa8oCI08HU NPO-
oykmu. Yeenuuenomo menecno meano 600U 00 NO-3aCeOHA
HAYUM Ha HCUBOM, KOUMO USUCKBA NO-20IAMO NompebieHue
Ha enepeus u pecypcu. He na nocieono msicmo, xopama cvce
3aMIBCMABAHE CMPAOam no-4ecmo om 30pasocio8HU Npo-
bnemu, a moea HamMo8apea 30pAGHAMA CUCMeEMA U YEeauyasd
8b21ePOOHUS Ul OMNEYAMDBK.

KuirouoBu 1ymMu: KIMMaTUYHU IPOMEHH,
3aTIBCTSABAHE, [TI00aTHA CUHACMHUS

BbBEOEHUE

OTaaBHA Ce TOBOPH 33 BPh3KaTa Ha KIMMATUYHUATE ITPOMCHH
U MPOJIOBOJICTBEHATA CUT'YPHOCT, KATO OOMKHOBEHO aKIICH-
THT € MOCTABEH BBHPXY OMACHOCTTA OT yBEJIMYaBaHE Ha He-
JIOXpaHBaHETO B CBeTOBeH Mamad. OuakBa ce HEIOCTUI'BT
Ha BOJa, €KCTPEMHUTE MCTCOPOJOTUYHH SABJICHUA WU pa3-
MPOCTPAHEHUETO Ha BPEIUTENIN Jja HaHEecaT OIYCTOIINTE-
HHN B’bS}IeﬁCTBHﬂ BBHPXY PEKOJITHUTEC B OIPCACTICHU PETHOHU
Ha 3eMsTa M J1a U3JI0’)KaT MHOIOMUJIMAPJHOTO HACEJICHHEe Ha
[JIaHeTaTa Ha TJ1a1. 3BYyYH MMapagoKCcaaHo, HO KITUMATHIHHUTE
MPOMEHHU UMAaT BPbh3Ka HE CaMO C HEJIOXPAHBAHETO, HO U ChC
3aTIBCTsIBaHETO. [10CIeIHOTO ChIIIO € rilo0aHa NaHAeMus 1
npobJieM He caMo 3a Pa3BUTUTE AbPKABU.

B cBeroBer mamabd 39% OT BB3pacTHUTE ca ¢ HaTHOPMEHO
terno u 13% ca cwe 3aTmwcTsaBane (1). Ciopen CBeToBHaATA
(denepanms 3a 6opda chC 3aTIBCTIBAHETO OPOAT HA BH3PACT-
HUTE, )KUBECIIH C TO3W Mpodiem, me HapacHe oT 0,81 mipz.
mpe3 2020 1. Ha 1,53 mupa. mpes 2035 1., kato 79% OT BB3-
pactauTe n 88% OT Aemara ¢ HATHOPMEHO TETJIO U 3aTIIBC-
TSIBaHE IIE XUBEAT B CTPAHU C HUCKU M CPEIHH JOXOAU. B
CBCTOBEH Mamad 3aTIbCTSIBAHETO c€ € yTpomio or 1975 T.
HacaM M I0-rojisiMaTa 4yacT OT CBETOBHOTO HAceJIEeHUE )KUBEe
B CTpPaHH, KbJETO HaJHOPMEHOTO TETJIO YOHUBa IOBEYE X0pa,
OTKOJKOTO NMOJHOPMEHOTO.

ENVIRONMENT AND HEALTH

OBESITY AND CLIMATE
CHANGE - THE NEW GLOBAL
SYNDEMIC

Zornitza Spasova
National Center of Public Health and Analyses

ABSTRACT

Currently, 1 billion people worldwide are obese, and 2
billion are overweight. This global obesity ,,epidemic*
is linked to the global warming ,,epidemic* and is thus
in interaction and amplification with it. The Lancet, a
world-leading medical journal, calls the phenomenon a
,.global syndemic”. Industrialization, urbanization, and
motorized transportation contribute to global warming
and exacerbate the obesity epidemic by encouraging
unhealthy diets and reducing physical activity. Globally,
extreme weather events cause crop yield failures and
increased food prices, leading to the consumption of
cheaper and unhealthier products. Increased body
weight results in more sedentary lifestyles and higher
energy and resource consumption. Last but not least,
obese people suffer from increased health problems,
which burden the healthcare system and increase its
carbon footprint.

Key words: climate change, obesity, global
syndemic

INTRODUCTION

The link between climate change and food security
has long been a topic of discussion, with the emphasis
usually on the threat of increased malnutrition
worldwide. Water shortages, extreme weather
events, and the spread of pests are expected to have a
devastating impact on harvests in certain regions of the
world, threatening billions of people on the planet and
putting them at risk of starvation. It may seem like a
paradox, but climate change is not only associated with
malnutrition, but also with obesity. The latter is also a
global pandemic and is not just a problem for developed
countries.

Worldwide, 39% of adults are overweight and 13% are
obese (1). According to the World Obesity Federation,
the number of adults living with the problem will
increase from 0.81 billion in 2020 to 1.53 billion in
2035, with 79% of adults and 88% of children who
are overweight or obese will live in low- and middle-
income countries. Globally, obesity has tripled since
1975, and the majority of the world‘s population lives
in countries where overweight and obesity kill more
people than underweight does.
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3aTIBCTSBAHETO € PUCKOB (haKTOp 32 Pa3BUTUETO HA IOBEYE
ot 200 3abomnsiBaHusl, KATO CHPJEUYHOCHIOBU, HAKOH BUIOBE
pak, ChHHA arHesi, OCTCOAPTPHUT, ObOPEUHU 3a00JIABAHUS U
np. B CAIll 61% ot naiueHTuTe, TMarHOCTUIMPAHU ChC 3a-
XapeH 1abeT, ca ChC 3aTIBCTIBAHE.

[To marmam ot HanmoHnamHo m3cienBane Ha (PaKTOPHUTE HA PU-
CKa 3a 3[[paBeTO Ha HaceleHUeTo B P. bwirapus, mposeneHo
npe3 2020 1. ot HannoHarHUS IEHTHP 1O 0OIIECTBEHO 31Ipa-
BE€ U aHAJIM3H, ITPOOJIEMBT Y HAaC € MHOTO cepuoseH — 54,7%
OT II'BJIHOJICTHUTE OBJITAPH ca C HAJHOPMEHO TETJIO U 3aTIhC-
TaBaHe (2). [loutn Besko TpeTo aete Mexay S u 19 1. e ¢ Ha-
HOPMEHO Teryio u 3anrecTsBane (32%) (3).

Jokuman Ha cm. ,,JlanceT*, my6nukyBan npe3 2019 r., cBbp3Ba
3aTIBCTIBAHETO C U3MCHCHHMETO Ha KJIMMAaTa, KaTo Mom4ep-
TaBa, ue:

»3AMABLCMABAHEMO, HEOOXPAHEAHEMO U U3MEHEHUENO HA
Kaumama cu e3aumooeticmeam nomexncoy cu‘

1 Hapu4a TOBa B3aMMOJIeHiCTBHE ,,rmobanHa cuaaeMus . CHH-
JIEMUSTA € JIBE UJIM [TOBeYe 3a00IsIBaHUsI, KOUTO CE MOSBSBAT
€THOBPEMEHHO, B3aMMOJICHCTBAT CH M UMAaT OOIIN 00IIeCcTBe-
Hu asurareny. Criopen aBTOPUTE Ta3u IJI00aIHA CHHACMUS
,,IIIC OCTaHEe Hal-roJissMara IMPUYKHA 3a JIOIIO 31PaBe B CBE-
TOBCH Maiad ¥ BbB BCSIKA CTpaHA™ U IIIE ,,3acsira HEMPOIop-
IMOHAJTHO MO-0CTHUTE CTPAHU U MO-O0CTHOTO HACEIICHUC BHB
BCHUYKHU CTpaHU. benHocTTa yeminBa eekTuTe oT riodaaHara
CHHJICMHS, a CHHIIEMUSTA U30CTPS ¥ TOAIBpkKA OSTHOCTTA™.
IlenaTa Ha 3aTABCTABAHETO BB3JIM3a HA MOYTH 3% OT CBETOB-
nust BBII, 10Karo HEOrpaHHYEHOTO M3MEHEHHE HA KJIMMaTa
MoXe 1a HaaxBBpau 7% oT cBetoBHus bBBII 1o 2100 1.

Memz[y 3aTIBCTABAHETO M TII00aTHOTO 3aTOIISIHE CBIIECTBY-
Ba ABYINIOCOYHA Bpb3Ka, CXEMAaTUYHO MMPEACTABCHA Ha (1)1/11". 1.

ENVIRONMENT AND HEALTH

Obesity is a risk factor for developing more than 200
diseases, including cardiovascular diseases, certain
cancers, sleep apnea, osteoarthritis, kidney diseases,
etc. In the U.S., 61% of patients with a diagnosis of
diabetes mellitus are obese.

According to data from the National Survey of Risk
Factors for the Population’s Health in the Republic of
Bulgaria, conducted by the National Center of Public
Health and Analyses in 2020, the problem in our
country is very serious - 54.7% of adult Bulgarians are
overweight and obese (2). Almost every third child aged
5-19 is overweight or obese (32%) (3).

The link between obesity and climate change was
highlighted in the 2019 report in The Lancet Journal:

»Obesity, malnutrition and climate change are all
interacting with each other.“

and referred to this interaction as a ,,global syndemic*.
A syndemic is two or more diseases that co-occur
simultaneously, interact with each other, and share
common societal drivers. According to the authors, this
global syndemic “will remain the single biggest cause
of ill health globally and in every country” and will
“disproportionately impact low-income countries and
poorer populations in all countries. Poverty amplifies
the effects of the global syndemic, and the syndemic
exacerbates and perpetuates poverty.” The cost of obesity
amounts to almost 3% of global gross domestic product
(GDP), while unmitigated climate change could exceed
7% of global GDP by 2100.

There is a bidirectional relationship between obesity and
global warming, as schematically illustrated in Fig. 1.

HapacHano
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L 4
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@ue. 1. Bpb3ka mex0y npomeHuUme 8 Knumama u
3amnbcmsigaHemo

U3zmouHuk: Koch CA, Sharda P, Patel J, Gubbi S, Bansal R, Bartel
MJ. Climate Change and Obesity. Horm Metab Res.
2021.
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ABTOpHUTE HAa CUCTEMATHUCH JINTEPaTypeH 0030p Ha OKOJIO
50 mpoyuBaHUs pa3KpuBaT 3 MeXaHW3Ma Ha BPB3KA MEKIY
JI00aTHOTO 3aTOIUISIHE U 3aTIIBCTSBAHETO:

a) M3nomsBaHeTo Ha 3emsTa, ypOaHU3AIMATA, MOTOPH3H-
PaHUST TPAHCIIOPT M MPONU3BOANTEIHOCTTA HA CEIICKOTO
CTOTIAHCTBO, KOETO CE BIMSIE OT HApacTBAHETO HA
HACEeJIEHUEeTO, MHAYCTPHUAIN3alUsITa 1 NKOHOMHKATa Ha
N3KOTIAEMUTE TOPHBA BIMSAT HA TNIOOATHOTO 3aTOIIISIHE
Ype3 MPEKOMEPHU EMHCHH Ha TIAPHUKOBH Ta30BE U BIHSAT
BBPXY ENHUJCMUSTA OT 3aTIIBCTSIBAHE UpEe3 MPEXO] B
XpaHEHETO M JINTca Ha (pru3HuecKa akTHBHOCT;

6) mI00aTHOTO 3aTOIUIIHE UMa MIPSIKO BB3/IEHCTBHE BBPXY
3aTIBCTSIBAHETO YPe3 XPAHUTEIIHH JOCTABKU/IIEHOBH IIOK
U aJianTHBHA TEPMOIeHe3a;

B) CNUAEMUSITA OT 3aTIBCTABAHE JOMPHUHACS 32 [TI00ATHOTO
3aTOIUISTHE Ype3 TIOBUILICHO MOTPeOieHHe Ha eHeprus (4).

C moBHIIaBaHETO Ha TEMIIEPaTypHUTE HA aTMOC(HEPHUS BH3-
JIyX XopaTa OOMKHOBEHO I1I¢ IMaT [T0-MaJIKO alalTHBHA Tep-
MOTE€HE3a U III¢ CTaHaT MO-MaJKO (pU3MUYECKH aKTHBHH, KaTO
CBIIEBPEMEHHO IIPONU3BEXK AT IT0-BUCOK BBIVICPOJICH OTIICYa-
TBK. AJJaIITHBHATa TepMoOreHesa ce neGuHupa KaTo CIoKHA
peaxIusi Ha XOMEOTCPMUYHUTE OPraHNU3MHU 3a YBEJINYABAHE
Ha CKOPOCTTa Ha pa3Xo/l Ha EHeprus Ha/l HOPMAIHNTE N3XO0I-
HU HHBa 110 BpEMe Ha U3JaraHe Ha CTY/, 3a J1a Ce MOJabpiKa
BBTpemrHara Temreparypa (5). Tepmoreneszara chCTaBisiBa
oxouto 10% ot oburus eneprueH pasxon (6).
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Fig. 1. The bidirectional relationship between climate
change/global warming and obesity

Koch CA, Sharda P, Patel J, Gubbi S, Bansal R, Bar-
tel MJ. Climate Change and Obesity. Horm Metab
Res. 2021.

Source:

The authors of a systematic review of the literature of
about 50 studies have identified 3 mechanisms of the
relationship between global warming and obesity:

a) Land use, urbanization, motorized transport and agri-
cultural productivity, driven by population growth, in-
dustrialization and the fossil fuel economics, contrib-
ute to global warming through excessive greenhouse
gas emissions and to the obesity epidemic through
dietary changes and physical inactivity;

b) Global warming has a direct impact on obesity
through food supply/price shock and adaptive ther-
mogenesis;

c) The obesity epidemic contributes to global warming
by increasing the energy consumed (4).

As the ambient temperature rises, humans will generally
have less adaptive thermogenesis and will become less
physically active, while at the same time producing
a higher carbon footprint. Adaptive thermogenesis
is defined as the complex response of homeothermic
organisms to increase the rate of energy expenditure
above normal baseline levels during exposure to cold in
order to maintain core temperature (5). Thermogenesis
accounts for approximately 10% of the total energy
expenditure of the body (6).
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Mo-monnama ammocgbepa donpuHacs 3a
3amnbcmsieaHemo

Ennorepmute (TONIOKPHBHUTE OPTAHU3MH, KAKBBTO € 4O-
BEKBT) TPAOBA /1a M3pa3Xo/ABaT MOBEYE EHEPTHS, 32 J1a YCBO-
ST TMO-CTy/ICHA XpaHa, TaKa 4e Te IMOIyJyaBaT IoBede Kajo-
puHn, KaTo KOHCYMHPAT 3aTOIJICHa XpaHa, OTKOJIKOTO KaTo
sIAaT ChIlaTa XpaHa cTyneHa. CKOpOITHO IPOoyYBaHe MOKa3-
Ba, 4 MPHUTEKABAHETO HA MUKPOBBIHOBA IT€YKA € CBBP3aHO
¢ JIeKO yBeNWYeHHe Ha WHeKca Ha TenecHa maca (UTM) n
3aTABCTABAHETO (2.1 KT MO-TOJSAMO TETJIo), JOKATO MPHUTE-
YKaBaHETO Ha NIPYT KYXHEHCKH ypexd He € CBBP3aHO C TIOBH-
med UTM unu termno (7). Cpimara J0ruKa BaXXu U 3a APYyTH
BEIECTBA, KOUTO CHIOTEPMHUTE BHBEKIAT B TEIaTa CH, KaTO
BB3ayXa. [Ipu paBHH OpyTH yCIOBHS, XOpaTa ca MO-3aTIIbC-
TEIH B TIO-TOI'BJI, OTKOJIKOTO B ITO-CTYACH KIMMAaT. YCTaHO-
BEHO €, Y€ TeMIlepaTypa WMa TOJIKOBA TOJSAM e(eKT BBpPXY
WTM, KOTKOTO BB3pacTTa M IPaBEHETO Ha JIEKH (PU3MIECKU
yrpaxHeHus. AHain3 Ha HannmoHaTHOTO TOHTUTYAMHATHO
MpOy4YBaHE NMPOYUYBaHE HA 3APABETO HA FOHOMINTE M BBH3-
pactauTe (Add Health) BB BenukoOputanus moxassa, 4e
HE3aBHUCUMO OT II0JIa, BB3pacTTa, pacara, 00pa30BaHHUETO,
JIOXOJUTE, XapaKTePUCTUKUTE Ha KBapTayia u (PU3NIECKH-
Te yIpaXHeHUs, TeMIlepaTypara Ha Bb3yXa € CBbp3aHa C
MaJIKM, HO CTaTUCTUYECKH 3HaYUMU yBenudyeHus Ha UTM,
HaJHOPMEHO TErJI0 M 3aTihCcTABaHe. ENwH cpemHOCTaTHC-
THYECKU aMepHUKaHEeIl MOXKe J1a HaMaJli TeTII0TO cH ¢ 6,8 KT,
HUTM - ¢ 2,52 (momoBmHATa OT pa3iauKaTa MEXIy HOPMAJ-
HOTO TETJIO M 3aTABCTABAHETO) M BEPOSTHOCTTA OT 3aTIIBC-
TssBaHE ¢ 54%, kaTo ce mpemecTu 0T OUHUKC, ApH30HA, B
Bapoy, Amscka. Criopen aBTOpUTE TTTOOAITHOTO 3aTOIUISHE
[1pY HaW-JIOMINS CUEHAPUI MOJKE J1a JOBEJIE 10 YBEIMYaBaHe
Ha TETI0TO cpenHo ¢ 1 xr Ha yoBek, 0,37 va U'TM u 12% Ha
pucka ot 3aTurbcTsiBane oT 1961 mo 2081 1. (8).

Huang&Hong (2024) ycraHOBsiBaT, ue NMOBHUIIABAHETO Ha
cpenHaTa riobajHa TOAMIIHA TEMIepaTypa Ha Bb3JyXa C
1°C 01 10BeJI0 10 YBEIUYCHUE HAa B3PACTHUTE ChC 3aTIIBC-
TsiBaHe ¢bC 79,7 MiaH. nymu unu ¢ 12,3%. Crnopen aBTopute
rJ100aJTHOTO 3aTOILISIHE € yBEJMYMJIIO 3HAYUTEITHO HHUBATa
Ha 3aTIBCTABAHE B CTPAHMUTE, PA3IOJOKEHH B YMEPEHHUTE
KJIMMAaTHU4YHU 30HU.

Trentinaglia u cpaBT. (2021) ycranossiat U-00pa3Ha Bpb3-
Ka MEX]Jy TeMIIepaTypuTe Ha BB3AyXa U 3aTIBCTSIBAHETO
(¢ur. 2), kato U'TM ce yBenmuaBa Haii-Bede MpH CcTy] (Be-
POATHO TOpaJy MOBHUILCHUS IPUEM Ha KaJOPHH) U BHCO-
KM TeMmIeparypu. Bpb3ka c BayiexuTe He ce HabI0naBa.
W3zcnenoBarenuTe OTKPUBAT, Y€ MOMHUYETATA U KCHUTE ca
M0-3HAYUTEIIHO M3JIOKECHU Ha BB3JCHCTBHETO Ha TeMIlepa-
TypaTra BBPXY 3aTIBCTSIBAHETO, OTKOJIKOTO MOMYETara H
MBXKeTe. Te ycTaHOBSIBAT, 4e MOBHIIABAHETO HA TeMIlepa-
Typara Ha Bb3ayxa ¢ 1°C e cBbp3aHo cbOTBETHO ¢ 5% u 2%
yBenuuenue Ha I'TM Ha MoMH4Y€eTa U KEHH.

ENVIRONMENT AND HEALTH

A warmer atmosphere is contributing to
obesity

Endotherms (warm-blooded organisms, such as
humans) get more calories from eating warm food than
from eating the same food cold, because they must
expend more energy to digest colder food. A recent
study showed that owning a microwave oven was
associated with a slight increase in body mass index
(BMI) and obesity (2.1 kg more weight), while owning
any other kitchen appliance was not associated with
increased BMI or weight (7). The same logic applies
to other substances that endotherms take into their
bodies, such as air. Other things being equal, people in
warmer climates are more obese than those in colder
ones. Temperature has been found to have just as much
of an effect on BMI as age and a moderate amount of
exercise. Analysis of the National Longitudinal Study of
Adolescent and Adult Health (Add Health) in the United
Kingdom shows that air temperature is associated with
small but statistically significant increases in BMI,
overweight, and obesity, independent of sex, age, race,
education, income, neighborhood characteristics, and
physical activity. The average American can reduce
their weight by 6.8 kg, their BMI by 2.52 (half the
difference between normal weight and obesity), and
their likelihood of being obese by 54% by moving from
Phoenix, Arizona to Barrow, Alaska. According to the
authors, in the worst-case scenario, global warming
could lead to an average increase in weight of 1 kg per
person, an increase in BMI of 0.37, and a 12% increase
in the risk of obesity from 1961 to 2081 (8).

Huang & Hong (2024) found that a 1°C increase in the
global mean annual air temperature would increase
the number of obese adults by 79.7 million people, or
12.3%. According to the authors, global warming has
had a significant impact on obesity rates in countries
with more temperate climates.

Trentinaglia et al. (2021) found a U-shaped relationship
between air temperature and obesity (Figure 2), with
BMI increasing most in cold (possibly due to increased
caloric intake) and hot temperatures. There was no
association with rainfall. The researchers found that
girls and women were more significantly at risk for
the effects of temperature on obesity than boys and
men. They found that a 1-degree Celsius increase in air
temperature has been linked to 5% and 2% higher BMI
for girls and women, respectively.
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Que. 2. Bpbska mexdy UTM u memnepamypume 3a deua u
8b3pacmHU 8b8 8CUYKU CMpPaHU U 8 passusawjume ce
cmpaHu

usmoyHuk: An R, Ji M, Zhang S. Global warming and obesity: a
systematic review. Obes Rev. 2018;19:150-163.

Xopama ¢ HaGHOpMeHO me2aJ10 uMam o-20/1IM
enasiepodeH omne4yamsbK

WzcnenoBarenu oT JIOHIOHCKOTO yYMIIMINE MO XWI'HEHA M
TpONMYEcKa MEJUIMHA ca YCTaHOBHJIM, Y€ Xopara ¢ Haj-
HOPMEHO TErJI0 OTJENST TOBeYe EMHCHU BBIJICPOJCH JU-
OKCHJI, OTKOJIKOTO cJ1a0uTe Xopa. Te M3uMcisIBar, ue BCEKH
YOBEK C HaJHOPMEHO TETJI0 reHepHupa MPHOIIN3UTEITHO OKOJIO
1 TOH BBIVIEPO/ICH JUOKCHJ Ha TrOAMHA MOBede OT ciab do-
Bek (9). Magkos cpaBt. (2020) u3uncisBar, 4e NPHHOCHT Ha
3aTIIBCTSIBAHETO KBM TJI00THOTO 3aTOIUISIHE CE paBHSBA Ha
npubnusnrtenHo 700 MeraToHa JOMBIHUTEIHH CKBHUBAJICHT-
HU €MHCHH Ha BBIJICPOJCH JUOKCH] 'OAMIIHO, KOETO KaTo
I ce paBHsABa Ha 1,6% ot rnobamauTe emucuu. Cropen
D*Agostino u cbaBT. (2024), BBIIPEKH Y€ TO3M MPOIEHT MOXKE
Jla U3TJIekKIa 1I0CTa MaJTbK B CPaBHEHHE C JIPYTH JABUTATEIIN
Ha M3MEHEHHETO Ha KJIMMaTa, TOH MOXKE Jja OKa)Ke 3Hauu-
TEJTHO BB3/ACHCTBHE BBPXY OKOJIHATA cpena, Thil Karo OposiT
Ha Xopara ChC 3aTIIBCTSBAHE ce yBenandana. [1o To3u HauMH
MOBEYE EMHCHUH IIe JIOBEIAT 0 MOBeUe CHOUTHS, CBbP3aHH
C U3MEHEHHMETO Ha KJIMMaTa, 3acArally MOo-ToJisiMa 4acT OT
CBETOBHOTO HaceJeHUE, HE3aBUCHMO OT TSIXHOTO TETJIO WJIH
HaBHIIH.

Fig. 2. Relationship between BMI and temperatures
for children and adults in all countries and in
developing countries

Source: An R, Ji M, Zhang S. Global warming and obesity:

a systematic review. Obes Rev. 2018;19:150-163

Overweight people have a larger carbon
footprint

Researchers from the London School of Hygiene and
Tropical Medicine have found that overweight people
emitmore carbon dioxide than thinpeople. They estimate
that each overweight person produces about 1 ton more
carbon dioxide per year than a lean person (9). Magkos
et al. (2020) estimate that the contribution of obesity
to global warming is equivalent to approximately 700
Mt of additional carbon dioxide equivalent emissions
annually, or 1.6% of global emissions. According to
D‘Agostino et al. (2024), although this percentage
may be relatively small in comparison to other climate
change drivers, it could have a significant impact on the
environment as the number of obese people increases.
This means that more emissions will lead to more
climate change events, affecting a larger portion of the
world‘s population, regardless of their weight or eating
habits.
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Ilo-TexkuTe X0pa ce HyKAasT OT IoBeue XxpaHa. Paszxonsr
Ha eHeprus ce ypeinuasa ¢ nosuuiasaHe Ha UTM — aBro-
pUTe M3YHUCIABAT, Y€ MO-TEKKOTO HaceJdeHue n3uckna 19%
[OBEYE XPAaHUTETHA €HEeprus 3a JHEBHUTE CH EHEPruiiHU
Hyxau. KoIkoTo mo-ronsimMa e momyjanusaTa Ha XopaTra cbe
3aTIIBCTSIBAHE, TOJIKOBA [OBEYE XpaHa TpsOBa Jia ce IMpous3-
BEXJa, KOETO MOKE Ja YBEJINYH EMUCHHUTE OT CEJICKOCTOMAH-
CKHSI CEKTOp, KOWTO Beue JlonpHuHacs 3a 1/5 oT 1106amHoTo
3aTOIUIsIHE. ABTOPUTE Ca M3UHMCIINIIH, Y€ KBM HACTOSIIIIHS MO-
MEHT yBeJIMUYEHaTa KOHCYyMallls Ha XpaHa OT HACEJICHHETO
C HaJJHOPMEHO TErJI0 BOJAM JIO yBeJIM4YaBaHe Ha TII00alHUTE
€MHCHUM Ha TApHUKOBH ra3ose ¢ 0,27 ruratoHa ronuiHo (9).

3aTIBCTABAHETO CHINO TaKa yBEIMYABA EMUCHHUTE Ha BBIJIC-
POICH THOKCH] Upe3 MOMBIHUTEIIHO HaTOBApBaHE Ha TPAHC-
moprta. HaceneHnmero ¢ HagHOPMEHO TEIJIO Ce HYXJae OT
JOTTBTHUTEITHO TOPUBO 33 TPUBHKBAHE HA MO-TEXKHU TeTa.
JlombmHUTENTHATA €HEPrUs OT TOPUBO OT TPEBO3HHU CPE-
CTBa, U3MOJI3BaHU OT XOpaTa ¢ HaJHOPMEHO TErJIo, yBeIryia-
Ba FOAMIIHUTE EMHCHM Ha MapHUKOBU razose mexnay 0,4 u
1,0ruraTtona roaumrHo. Ta3u OllEGHKAa CE€ OCHOBaBa Ha B3aw-
MOJICHCTBUETO MEX]y MOBUIUIEHOTO M3MOJI3BaHE HA aBTOMO-
OWJTH, TIO-TOJIIMOTO MOTPEOJICHNE Ha CHEepPrus, HeoOXomuma
3a MPHUIBIKBAHE HAa TEKKU XOpa, U HaMalieHaTa (pu3nvecKa
aKTUBHOCT. (9).

ABHAIUATA CBHIIO € KJIOYOB KOMIIOHEHT Ha E€MHCHHTE OT
TpaHcropTa. ABTOPUTE Ha MPOYUYBAHETO Mpuemar, 4e 5% ot
HaCeJICHUETO NMpeANpreMa eJUH M0JIeT Ha KbCH Pa3CTOSIHUS C
00110 3000 KM BCsika rofiiHa, KOETO ce paBHsABa Ha 150 mutp.
II'BTHUYECKU KMJIOMETPa FOAUIIHO. PeakTHBHOTO TOPUBO, He-
00xoaKuMo 3a TpaHcropTupane Ha 6630 kr 3a 1 MuJIs O BB3-
nyX, ¢ ~1 ramon. Pa3nukara B cpeTHOTO TETIIO HA HACCIICHUE-
TO C HAJHOPMEHO TEIJI0 M HACEICHUETO C HOPMAITHO TETJIO €
13,4 KT ¥ cIIeIOBaTETHO JOIMBIIHUTEITHOTO PEaKTHBHO TOPUBO,
HEOOXOAMMO 3a TPAHCIIOPTHPAHE HA JTOIMTBIHUTEIIHOTO TETIIO,
6u 06110 0KO010 187 MITH. rajioHa FOAUIITHO, KOETO BOAH 10 J0-
nenauTennn 2 MT emucun na CO, (9).

Dannenberg n cpaBt. (2004) mpoy4Bar yBEIMYCHHETO Ha
CaMOJICTHUTE TOPUBHU E€MHCHH 3apaiy TPHABHKBAHETO Ha
nbTHULU cbe 3aTabeTsiBane B CALLL Ilo TexHu uzunuciaeHus
npe3 2000 r. MPTHANUTE Ca MPENICTENH MPHOIH3UTETHO 515
MJIpA. TBTHUYECKN MHIN. MHUHHCTEPCTBOTO HA TPAHCIOPTA
Ha CAI n3uucnsaBa, 4e CPEIHO BCEKH TaJIOH PEaKTHBHO T'O-
PHBO 3aXpaHBa TPAHCIIOPTHPAHETO CHC CaMOJIET HA 7,3 TOHA
IIBTHUIIM WJIM TOBApW Ha | MHIIS 1O BB3AYX (maHHU oT 1994
r.). CiemoBaTtenHo CpeHOTO HaJJJaBaHe Ha TErJIO Ha aMepu-
KaHIUTE Tpe3 TOCIEAHOTO JIECeTHJIETHE € H3MCKBAJIO IO-
TpeOIeHNEeTOo Ha JOMBIHUTETHH 350 MITH. rajioHa peakKTHBHO
ropuso npe3 2000 r., npubnuzurenso 2,4% ot obuus odem
PEakTHBHO FOPHBO, KOHCYMHUPAHO BBB BBETPEIIHOTO 0OCITYX-
BaHe rpe3 Ta3u roxgnHa. OCBeH B MKOHOMHYECKO N3paKeHHE,
JION'BITHUTEITHOTO TOTPeOJIeHNe Ha PEakTHBHO T'OPUBO HMMa
1 HEeTaTHBEH 32 OKOJIHATa cpefa e(eKT 3apaiay JOMbJIHUTEN-
auTe 3,8 MitH. T eMucun CO, ¥ TO-MaJK1 KOJTHYECTBA IPYTH
samppentenn karo NO,, CO n wactunm. Ilpe3 nocnexnnre
TOIMHU HSKOW aBUOKOMIIAaHWM 3asiBMXa HAMEPEHUE /1a BbBE-
JIaT AOIBJIHUTEIHA TaKca 3 MbTHUIM C MO-TOJIEMU pPa3MepH,
3a TOBa Y€ 110JI3BaT [I0BEYE MSCTO, HO ¥ OPaJH MO-TOJISMOTO
UM TerJo, U3UCKBAIIO TIOBEYE TOPHBO 32 TPAHCIIOPTHPAHETO
um (10).

ENVIRONMENT AND HEALTH

Overweight people are in need of more food. Energy
expenditure increases with increasing BMI - the authors
estimate that the overweight population will require
19% more dietary energy to meet their daily energy
needs. The larger the population of obese people, the
more food will have to be produced. This could increase
emissions from the agricultural sector, which already
contributes one-fifth of global warming. The authors
estimate that the increased food consumption of the
overweight population currently leads to an increase
in global greenhouse gas (GHG) emissions of 0.27
gigatons per year (9).

Obesity is also a contributor to carbon dioxide
emissions due to the additional transportation burden.
The overweight population is in need of extra fuel for
the movement of heavier bodies. The additional fuel
energy from vehicle use by overweight people increases
annual greenhouse gas emissions by 0.4 to 1.0 gigatons
per year. This estimate is based on the interaction
between the increase in car use, the increase in energy
consumption required to move heavy people, and the
reduction in physical activity (9).

Air travel is also a major component of transportation
emissions. The study‘s authors assume that 5% of
the population takes a short distance flight of 3000
km per year, which equates to 150 billion passenger
kilometers per year. The amount of jet fuel required for
the transportation of 6630 kg for 1 mile by air is ~I1
gallon. The additional jet fuel required to transport the
additional weight would be approximately 187 million
gallons per year, resulting in an additional 2 metric tons
(MT) of CO, emissions, since the difference between
the average weight of the overweight and normal weight
population is 13.4 kg (9).

Dannenberg et al (2004) examined the increase in
aviation fuel emissions due to the movement of obese
passengers in the United States. They estimated that
approximately 515 billion passenger miles were flown in
2000The U.S. Department of Transportation estimates
that, on average, each gallon of jet fuel helps move 7.3
tons of passengers or cargo per mile flown (1994 data).
Therefore, an additional 350 million gallons of jet fuel,
or about 2.4% of the total amount of jet fuel consumed
domestically in 2000, was required to meet the average
weight gain of Americans over the past decade. In
addition to the economic benefits, the additional jet
fuel consumption also has a negative environmental
impact due to the additional 3.8 million tons of CO,
emissions and smaller amounts of other pollutants such
as NO,, CO and particulates. In recent years, a number
of airlines have announced their intention to introduce
a surcharge for larger passengers, both because they
take up more space and because of their greater weight,
which means that more fuel is needed to transport them

(10).

96 BN W W Tov17 M MK+ 18 W W BbIFAPCKO CMUCAHME 3A OBLECTBEHO 3[JPABE M M M 2025 M M M BULGARIAN JOURNAL OF PUBLIC HEALTHM M M Vol.17 M M No 1 W W



OKOIMHA CPE[JIA N 3APABE

MosuwaeaHemo Ha memMnepamypume,
eKcmpeMHume eaJieXxu U 3aMbpcsieaHemo Ha
eb3dyxa Mmo2am Oa dornpuHecam 3a no-20J15IMO
pasnpocmpaHeHue Ha 3amibLcmsieaHemo
nopadu HamasisieaHe Ha husuyeckama
akmueHocm

WHuTen3uBHaTa (Qu3nyecka aKTHMBHOCT W CIIOPTYBaHETO Ha
OTKPHUTO €A IPOTUBOINOKA3HHU IPU MHOI'O TOPELLO BpEME, EKC-
TPEMHHM BaJIekKH, OypH, CUIICH BSTHP U Jpyru HeOnaromnpu-
SITHU METEOPOJIOTMYHU SIBJICHUS, KOUTO 3a4eCTsBAT C IJIO-
GasiHoro 3atorusine. ToBa obaue mpespasmosiara KbM HUCKa
¢du3ruecKka aKTUBHOCT W 3aceHaJl HAYMH Ha KUBOT, KOUTO
BOZSAT J10 3aTibeTsABaHe. II0BUIIEHOTO 3aMbpCsBaHE HA Bb3-
JyXa ¢ (PMHH [TPaxoBU YaCTHUIIU, 030H, a30T€H JUOKCH]I U JP.
CBIIO € CBBP3aHO C HaMalleHa (U3uUYecKa aKTHBHOCT.

C HapacmeaHemo Ha eKcmpeMHume
MemeoposiIo2UYHU siesieHue niodoeeme u
3e/1eHYyyume we NoCKbIHam, Koemo we
3ampy0Hu nodobpxkaHemo Ha 30pasocsioeHa
duema.

Taka HanpuMep KIMMaTUIHUTE MPOMEHU B ETnonus yBemu-
ynxa cpefHara 1eHa Ha gomarute ¢ 310% mexay 2009 r. u
2015 1. [ToBuiieHaTa 11eHa MOXKeE J1a TJIACHE HACEJIICHUETO KbM
KOHCyMaII¥sl Ha [TOBeYE pepabOTCHH XPaHH U HAITUTKHU, KOH-
TO CC OCHOBAaBaT Ha CBTHHH CHCTABKH KaTO 3aXap W Maclia H
9YEeCTO BKIIFOYBAT MHOXKCCTBO KOHCCPBAHTH, OLBCTHTEIH WU
OBKYyCHUTEIIH. BhIpeku ue He BCHYKU pepabOTCHH XpaHH ca
HE3/[PaBOCIIOBHH, BUCOKUST MPUEM Ha TC3H XPAHUTEIHU MPO-
JIYKTH € CBBP3aH C JIOIIO KaYeCTBO HA TUCTATA, 3aTIhCTSIBAHE
U pa3BUTHE Ha XPOHUYHU HCHH(ECKITNO3HU 3a00IsIBAHUS.

OcobeHo HebnazonpusimHo eb30elicmeaue
Kakmo ebpxy 3amibcmsieaHemo Ha
HacesleHUemMo, maka u 8bpxy KJluMama oka3ea
KOHCyMayusima Ha Meco

[IpoyuBane ot 2016 T. MOKa3a, 4e BUCOKAaTa KOHCYMaIlHs Ha
MeCO ¢ Hal-HOOpHAT MoKa3aTen 3a Pa3mpOoCTPAaHCHHETO Ha
3atapeTssBaHeTo (11). KoHcymammsaTa Ha Meco TpaauIIHOHHO
ce MOBHIIIaBa C MOBHUIIIABAHETO HA 0JaroChCTOSHUETO HA Ha-
CEJICHHETO TI0 CBeTa. [ 7100aTHOTO MPOU3BOACTBO HAa MECO Ce
€ yBenn4wio oT 71 MiH. T rogumrao mipe3 1961 . mo 318 miH.
T pe3 2014 1. 1 ce oyakBa Ja HapacHE JOMTBIHUTEIHO 10 455
MiH. T 10 2050 1. [ToTpebienneTo Ha TTaBa OT HACEICHHETO
ce e yaBouyo ot 20 kr Ha 43 KT Ha YOBEK TOAMUIIHO OT 1961
1o 2014 1. (12).

YepBeHOTO MecO € 100pe U3BECTEH U3TOYHHK Ha ITAPHUKOBH
ra3oBe, 0COOCHO METaH 1 a30TeH OKCHJI OT YpeBHa epMeHTa-
s, 000pCKHU TOp U TOpeHe. [Ipon3BOJACTBOTO M KOHCYMAIH-
STa Ha YEPBEHO MECO Ca CHIIECTBEH JBUTATEI 32 IJI00aJIHOTO
3arorsiHe. Karo ce mma npeaBuj, 4e JOOUTHKBT M3I0JI3BA
npuban3uTenHo 70% oT 3eMenesnckaTa 3eMs U OTIVICKAaHE-
TO MY c€ CBBp3Ba ¢ 00e3JecsiBaHe, HapacTBAILIOTO ThPCCHE U
YBEJIIMUEHOTO MPOU3BOJICTBO HA MECO MOTAT Ja UMaT U3KJII0-
YUTEITHO HETaTUBHHU MOCIEIUIIN 3a KuMarta Ha 3emsTa (13).

ENVIRONMENT AND HEALTH

Rising temperatures, extreme precipitation
events and air pollution may contribute to
a greater prevalence of obesity due to a
decrease in physical activity

Very hot weather, extreme rainfall, storms, high
winds, and other adverse weather phenomena that
are becoming more common with global warming
are contraindications to strenuous physical activity
and outdoor sports. This predisposes to low physical
activity and sedentary lifestyles, which contribute
to obesity. Increased levels of air pollution - fine
particulate matter, ozone, nitrogen dioxide, etc. - are
also associated with a reduction in physical activity.

As the number of extreme weather events
increases, fruits and vegetables will
become more expensive, making it more
difficult to maintain a healthy diet

In Ethiopia, for example, climate change increased the
average price of tomatoes by 310% between 2009 and
2015. The increase in price can lead people to consume
more processed foods and beverages, which are based
on cheap ingredients such as sugar and oils and are
often high in preservatives, colorings and flavorings.
Although not all processed foods are unhealthy, high
consumption of these foods is associated with poor diet
quality, obesity and the development of chronic non-
communicable diseases.

Meat consumption, both in terms of
obesity and climate, has a particularly
negative impact

In 2016, a study indicated that high meat consumption
is the best predictive factor for obesity prevalence (11).
The consumption of meat has traditionally been on the
rise as the population of the world has become more
affluent. Global meat production has increased from 71
million tons per year in 1961 to 318 million tons in 2014,
and is projected to reach 455 million tons by 2050. Per
capita consumption doubled between 1961 and 2014,
from 20 kg to 43 kg per person per year (12).

Red meat is a known source of greenhouse gases,
especially methane and nitrous oxide from enteric
fermentation, manureand fertilizers. A significantdriver
of global warming is the production and consumption
of red meat. Since livestock use approximately 70% of
agricultural land and their raising is associated with
deforestation, the increase in demand and production of
meat could have extremely negative consequences for
the Earth‘s climate (13).
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W3uucneHo e, 4e AUeTUTe C Mo-MaJKo MeCco, KaTo Cpelin3eM-
HOMOpCKAaTa JueTa, HAMaIsIBaT CMHCHUUTE HA TAPHUKOBH T'a-
30Be ChC 72%, U3MOA3BAHETO Ha 3eMATa ¢ 58% u moTpeldiie-
HHETO Ha eHeprus ¢ 52% (14).

MpodoeosicmeeHama Hecu2ypHocm,
npedu3eukaHa om usMeHeHUemo Ha Kiumama,
CLWO e cebp3aHa C pa3npocmpaHeHue Ha
3amnbcmsieaHemo

Cnopen npoyusane, nposeaeHo B CAILl npes 2015 1., Bb3-
pacTHUTE C HECUT'ypHa XpaHa umar 32% MO-BUCOKa Bepo-
SATHOCT Jia OBJAT 3aTIBCTENIN. XPaHUTEIHATA HECUTYPHOCT
nMa BPb3Ka ChC 3aTIIBCTSIBAHETO, HE3aBHCUMO OT HUBOTO Ha
oOpaszoBanue u goxoaute. Hskonko mexaHu3ma 01xa MOTIH
J1a 00SICHAT Ta3u Bpb3Ka. [IbpBO, XOpara ¢ XpaHUTEIIHA HECH-
T'YPHOCT OMXa MOTJIH 12 KOMIEHCHPAT NprueMa Ha KaJOpHH,
KOraTo XpaHara € HaJINYHa, Taka 4e OOLIUAT IIpueM Ha Xpa-
Ha /1a € Mo-ToyIsIM. LIMKIMYHOTO OrpaHuYeHne Ha XpaHaTa €
CBBP3aHO C yBEIMYaBaHE HA TEJIECHUTE MA3HWHU, HAMaJs-
BaHEe Ha YMCTaTa MYCKYJHa Maca M 1Mo-0bp30 HajaBaHe Ha
terno. Bropo, nuncara Ha XpaHa MOXe JJa HaKapa TAJIOTO Ja
M3II0JI3Ba CHEPTUsiTa NO-e(EKTUBHO U J1a Ce CTPEMHU J1a yBe-
JUYM 3aracuTe OT TEJIECHH Ma3sHWUHHM B OTTOBOP HA XpaHHU-
TEJHMS HelOCTUT. TpeTo, eHepruifHO MIIBTHUTE XPaHH, KaTo
XpaH¥ C BUCOKO ChbpKaHUE Ha 00aBeHA 3aXap U Ma3HUHH,
YeCTO ca M0-eBTHHH. XPaHUTEIHATA HECUT'YPHOCT C€ CBBP3-
Ba C HUCKHM Pa3XOJM 32 XpaHa, HUCKAa KOHCYMAaIus Ha IUIO-
JIOBE U 3€JE€HUYyLU U M0-He3paBociIoBHA queTa. CBPBbXKOH-
CyManusTa Ha €BTHHH, CHEPIUHHO IIIBTHU XPAaHU MOXeE Ja
JIOBEJIE JI0 TI0-BHCOK CHEPTUeH IIPUEM | 10 3aTIbCTsiBaHe. He
Ha MOCJIEAHO MSICTO, XpaHUTEIHATA HECUTYPHOCT € CBbp3aHa
C OTPULATEITHH ICUXOJIOTHYECKHU MOCIEIUIIH, KaTO TPEBOXK-
HOCT ¥ ienpecusi. HIKou oT Te3u HeraTUBHU TOCIIEINIIN MO-
rar ChIIO Ja JOIpPUHEcaT 3a 3aTIbCTsIBaHeTo (15).

3aTaBCTIBAHETO W HEOXPAHBAHETO (HA KOCTO CHINO BIHSAT
MIPOMEHUTE B KJIMMaTa) CH B3auMmoieiicTBat. HenoxpanBane-
TO B paHHA BB3PACT € MPEAUKTOP 32 MO-KBCHO 3aTIABCTSIBAHE.
BromornyHuTe W COIMMANTHUTE MEXaHU3MH, KOUTO OOSICHS-
BaT Ta3W BpPB3Ka, BKIIOYBAT IIPUHOCA HAa HEIOXPAHBAHETO
Ha Toga U 6e0eTo, XpaHUTeIHAaTa HECUTYPHOCT U JIOIIOTO
Ka4yecTBO Ha JUETaTa, XapaKTEPH3UPAIIO Ce C HUCKO Pa3HOO0-
Opasme OT 3PaBOCIOBHU XpaHHU.

Xopama CbC 3amjtbCmsieaHe ca no-ysizeumu
Ha KnuMmamu4HuUme onacHocmu

Bb3pacTHHTE XOpa ¢ HAJHOPMEHO TEIJIO M 3aTIBCTSIBAHE
ca M3JI0KEHU Ha IO-TOJISIM PUCK OT 3a00JSBAaHUS WU Ha-
paHsBaHUS, CBBP3aHU C TOIIMHATA. [IpH TAX CMBPTHOCTTA
o BpeMe Ha ropermiara ppiHa B EBpomna mpe3 2003 1. e Omuta
JIBOMHO TO-BHCOKA B CPaBHEHHE C MHIMBHANTE O€3 3aTiIbC-
TsiBaHe. TOINIMHHUAT yaap ce MOsIBSBAa MHOTO MO-4ECTO MPH
XOpa ChC 3aTIBCTABAHE WIM HAIHOPMEHO TETJIO B CPaBHEHHUE
€ X0Opa ¢ HOPMAaJIHO TETJIO ITopain HaMaJieHaTa CIIOCOOHOCT 32
pa3sceiiBane Ha TorutrHATA (16).

ENVIRONMENT AND HEALTH

Diets with less meat, such as the Mediterranean diet,
have been estimated to reduce greenhouse gas emissions
by 72%, land use by 58%, and energy consumption by
52% (14).

The prevalence of obesity is also linked to
climate change-induced food insecurity

According to a study conducted in the United States
in 2015, adults who face food insecurity are 32%
more likely to be obese. Food insecurity is associated
with obesity regardless of education level or income.
There are several mechanisms that could explain
this association. First, food-insecurity individuals
may compensate for calories consumed when food is
available, resulting in greater total intake. Cyclical
food restriction is associated with increased body fat,
decreased lean muscle mass, and gaining weight more
rapidly. Second, a lack of food can cause the body to
use energy more efficiently and to try to increase the
body*s fat stores as a response to nutritional deficiency.
Third, energy-dense foods, such as those high in added
sugars and fats, are often cheaper. Food insecurity
is associated with low expenditure on food, low
consumption of fruit and vegetables, and an unhealthy
diet. Excessive consumption of cheap, energy-dense
foods can lead to an increase in energy intake and to
obesity. Last but not least, food insecurity is associated
with negative psychological outcomes such as anxiety
and depression. Some of these negative consequences
may also contribute to the development of obesity (15).

Obesity and malnutrition (also influenced by climate
change) are interrelated. Malnutrition in the early years
of life is a predictor of obesity later in life. The biological
and social mechanisms that explain this relationship
include the contribution of malnutrition in the foetus
and early childhood, food insecurity, and poor diet
quality, characterized by a low variety of healthy foods.

Climate risks make obese people more
vulnerable

Overweight and obese adults are at greater risk of heat-
related illness or injury. They had twice the mortality rate
of non-obese individuals during the 2003 European heat
wave. Heat stroke is much more common in overweight
and obese people than in people of normal weight because
of a reduced ability to dissipate heat (16).
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Xopama cbc 3amnbcmsieaHe cmpadam ro-
yecmo om 30paeocsioeHu npobemu, a moea
Hamoeapea 30paeHama cucmema

3aTIbCTABAHETO € OCHOBHA 3aIllaxa 3a OOIIECTBEHOTO 3/1pa-
Be, Thil KaTO € CBBP3aHO C IOsBATA Ha PA3JIMYHU TEXKKH H
JKUBOTO3aCTpallaBamy 3a0onsBaHus KaTo auaber THI 2,
YepHOAPOOHa CTeaTo3a, ChPACYHOCHIOBH 3200 IsIBAaHNS, UH-
(bapKT, XUIIEPTOHHUS, CbHHA aIlHEes, TPOOJIEMH C JIUIIAHETO U
HSKOJIKO BHJA PaK (Ha MJICYHUTE HKIIC3H, SHYHUIH, THKOYCH
MeXyp, 4epeH Ipo0, KoJopeKTaieH, 0pOpek u mpocrara) (1).
YcTaHOBEHO €, 4e Xoparta ¢ HaJJHOPMEHO TETJIO H3I0JI3BaT 110-
Beue 3JPaBHHU YCIYTH, IOUIaraT ce Ha IoBe4Ye ONepanud
UM OHMBAaT W3MUCBAHH 2 IBTH NOBEYE PELENITH B CPABHEHHE C
Xopara ChC 3JPaBOCIOBHO Terlo. Pasxonure 3a 3qpaBeornas-
BaHe, HAIPABEeHHW OT YOBEK CHC 3aTIBCTABAHE, Ca CPEIHO C
30% 1o-BHCOKHM OT TE€3H Ha YOBEK C HOPMAITHO TETJIO. 3/1paB-
HaTa CHCTEMa IPOM3BEsKJa OKosto 5% OT MI00aTHUTE TapHHU-
KOBH I'a30Be, 3aTOBA YBEJIIMYaBAHETO Ha Jieia Ha 3aTIbCTEIH-
Te, OCBEH Ye I 51 HATOBAPHU JOITBIIHUTEIHO, LIe TOIPUHECE ’
3a MpOMsIHATa Ha KJIMMaTa.

Kakeu peweHus cbujecmaysam?

OCBeH Ha WHIINBUyaJIHO HABO MOJUTHUKHUTE 32 OrpaHUYaBa-
HE Ha 3aTIBCTSABAHETO W OMa3BaHE Ha OOIIECTBEHOTO 3Jpa-
BE MOrar Ja ce KOMOMHHpAT ¢ KIMMATHIHHUTE MOTUTHKA 32
MOCTUTaHEe Ha T0-100pu pe3ynTarh. [lomuTHKHTe 32 HAChpya-
BaHE M3MOJI3BAHETO HA TPAJCKH TPAHCIOPT, XOJCHETO IIeIIa
M KOJIOE3JICHETO OMXa HaMalluiu IICHUTE Ha XPaHHUTE upes
HaMallsiBaHe Ha rI100aTHOTO ThpPCeHe Ha eTpod. Taka Hanpu-
Mmep, npoyuBane B CAIL] uzuucisisa, ye 3aMsiHaTa Ha KpaTKU-
T€ MBTYBAHMS C KOJIA C XOJIEHE WJIM KOJIOE37€HE MOXKE MOUTH
Jla CIIMMHUHHpPA 3aTIBCTSIBAHCTO IMPH JIUIICA HA MPOMSHA B
JMeTaTa U 3HAYUTEIHO Ja HaMaJId EMUCHHTE Ha MapHUKOBH
razose B CAIIl (17). HacppuaBaneTo Ha MOAABPKAHETO Ha
HOPMAJTHO TETJI0 OM HaMalKjo TI00ATTHOTO THPCEHE H Cie-
JTIOBAaTEITHO IIeHAaTa Ha XpaHaTa. HamaneHOTO W3moi3BaHe Ha
aBTOMOOWITN OM HAMaJIMIIO EMUCHUTE Ha TAPHIUKOBH Ta30BE
0 TO3W HAYMH HEOOXOAMMOCTTa OT OuoropuBa. [loBumieHu-
Te HUBA Ha (U3NYECKAa AKTUBHOCT OMXa HaMaJWJIH PUCKA OT
HapaHsSBaHUsS U 3aMBPCSIBAHETO Ha BB3IyXa, MOA0OpsSBAKH
3/IpaBETO Ha HACETICHUETO.

Ha nonmuTH4yecko HUBO CHILO € HEOOXOOMMO Ja ce B3eMar
MEpKH 32 OrpaHWYaBaHE BIMSHUETO Ha TPaHCHAI[MOHAJIHU-
TE KOPIIOpAaLU¥, KOUTO TPaIHLIUOHHO JIOOHPAT 3a MO-MaJKO
perymanuu, KOUTO ce MpUJIarar 3a TAX (Hamp. 0e3 peryiamnun
3a MapKETHUHT Ha HE3PAaBOCIIOBHH XPaHH 3a el WK MIPEay-
MIPEIUTEIHN €THKETH BBPXY NMPepabOTeHN XpaHu), Hachpya-
BaT peryJjaluu, KOUTO Ce MpHUiarar 3a Ipyru CeKTOpH (Harp.
THPrOBCKH U MHBECTHIIMOHHU CIIOPa3yMEHHU s, KOUTO 0OBBP3-
BaT MPaBUTEJICTBATA Ja 3aIMTaBaT KOPIIOPaTUBHUTE HHBEC-
TULUOHHHU WHTEPECH), IPOTUBOIIOCTABST C€ HJIM OTXBBPIST
JIAHBLHTE, KOUTO Ce MpHJIaraT 3a TEXHUTE MPOAYKTH (HArIp.
JTAaHBIH BBPXY CIAJKUTE HAITUTKH M OOraTUTE Ha CHEPTHUs U
OCZHU Ha XpaHUTEIHHU BELICCTBA XPaHH) M JIOOUPAT MpeJ 110-
JUTULHTE 32 CyOCHIHMH, KOUTO Ca B II0J13a HA TEXHUS OM3HEC
(HATIp. CEIICKOCTOMAHCKY M TPAHCTIOPTHH cyocuauu ). Mumyc-
TPUUTE 32 U3KOIIAEMH T'OPHBA M XPAHUTEIHO-BKYCOBATa MPo-
MUIUICHOCT, KOUTO ca OTTOBOPHH 32 3aJBHXKBAHETO Ha TJIO-
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Obese people tend to suffer more health
problems, which burden the healthcare
system

Obesity is a major threat to public health because it is
associated with the onset of several serious and life-
threatening diseases, including type 2 diabetes, fatty
liver disease, cardiovascular disease, heart attack,
hypertension, sleep apnea, respiratory problems,
and several types of cancer (breast, ovarian, bladder,
liver, colorectal, kidney, and prostate) (1). Overweight
people have been found to use more healthcare
services, undergo more surgeries, and receive twice
as many prescriptions as healthy weight people. The
cost of healthcare for an obese person is on average
30% higher than the cost of health care for a person of
normal weight. The health care system produces about
5% of the world‘s greenhouse gases, so an increase in
the proportion of people who are obese will not only
put an additional burden on the system, but will also
contribute to climate change.

What solutions are available?

In addition to policies at the individual level to curb
obesity and protect public health, they can be combined
with climate change policies to achieve better results.
Policies promoting public transportation, walking,
and bicycling would lower food prices by reducing
global oil demand. For example, a study in the United
States estimated that replacing short car trips with
walking or bicycling could nearly eliminate obesity
and significantly reduce greenhouse gas emissions in
the United States without changing dietary patterns
(17). The promotion of the maintenance of a normal
weight would have the effect of reducing the global
demand for food and therefore the price of food.
Reducing greenhouse gas emissions and the need for
biofuels would be achieved by reducing the use of cars.
Increased levels of physical activity would reduce the
risk of injury and air pollution and have a positive
impact on the health of the population.

At the political level, measures are also needed to
limit the influence of transnational corporations
(TNCs), which have traditionally sought to reduce the
regulations to which they are subject (for example, no
regulations on the marketing of unhealthy foods to
children or warning labels on processed foods), promote
regulations that apply to other sectors (such as trade
and investment agreements that require governments to
protect the investment interests of companies), oppose
or defeat taxes that apply to their products (such as
taxes on sugary drinks and energy-dense, nutrient-
poor foods), and lobby among politicians for subsidies
that benefit their companies (such as agricultural and
transportation subsidies). Both fossil fuel and food
industries responsible for driving the global syndemic
currently receive more than 5 trillion dollars annually
in subsidies from governments (18).
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OayHaTa CHHIEMUS, B MOMEHTA MOJIy4aBaT Haj S5 TPUIHOHA
Jloapa ToJMIIHYU cyocuiuu ot npasuTencreata (18).

Pa3BuTHETO HA IPaJICKOTO 3EME/ISITHE MOXKE J1a JIOHECE ChITBT-
CTBAIM TOJ3HM KAKTO 32 3aTI'CTABAHETO, TAKa M 32 U3MEHE-
Hueto Ha knumMarta (19, 20). OGmuHCKHATE TpauHN MOTaT Jia
yBeJINYaT KOHCYMallMsATa Ha ILIOI0BE M 3eJICHYYIU Cpel Ipa-
JMUHAPUTE | Ja Ch3a1aT Bb3MOKHOCTH 33 (PU3NYCCKA AaKTHB-
HOCT (20). MecTHOTO TPOU3BOJCTBO HA XPAHU B OOIIIMHCKUTE
I'paliHU MOXKE J1a HAMAJIA ¥ eMUCHHTE Ha ITAPHUKOBHU ra30Be
OT TPAHCHOPTHPAHCTO HA XPaHH, THPrOBHUITA Ha APEOHO U
omakoBaHeTo. [IpedepeHIMaTHOTO MpHITaraHe Ha TE3U TOJH-
THKU B HEOOJIAaroqeTeIICTBAHU PAalOHU C TO-JIOMI JOCTBII JI0
3J[PaBOCIOBHH XPaHHU MOXKE JIa IOMPUHECE 32 HAMAJIsIBAHE Ha
HEpaBEHCTBATA 110 OTHOIICHUE Ha 3aTabCTsABaHeTO (21).

Pedopmute Ha mazapa Ha Tpy/a OMxa MOIJIH CBILO Ja HaMa-
JIAT HUBATa HA 3aTIBCTABAHC U CMUCUUTC HA MMapHUKOBU T'a-
30Be. EMHA OT BE3MOXKHOCTHTE € J1a c€ IPEHACOYH 3a€TOCTTa
KBM CEKTOpH, KOMTO Ca I0-MaJIKO MHTEH3UBHH Ha PECypCH
U eMHcuH U ca no-tpynoemku (22). Ilpumepure BKiroyBar
HEWH/yCTPUAIHO CEJICKO CTONAHCTBO, PELUKINPAHE M BbH3-
0oOHOBsIeMa eHeprus, MPEeIOCTaBsIHE HA YCIIYTH 32 OOIIEeCTBEH
TPAHCIOPT BMECTO aBTOMOOMIIH 1 IIpoJak0a Ha ,,6eHepruitHH
ycrmyru©, a He Ha eHepruiitHH noctaBku (23). C HeobOxomau-
MOCTTa OT IIOBEYEe TPYJ, YBEIUUYEHUTE MHBECTUIINH B TE3H
CeKTOpyu OMXa MOTJIM J1a MOBUILAT HUBATA HA 3a€TOCT, KAaTO I10
TO3W HAYWH HaMaJIAT HEPABCHCTBOTO B JJOXOJUTE. Hsxou ot
Te3u paboTHM MecTa (KaTo I'paJiMHAPCTBO U MHCTAIMpaHe Ha
CTBHYCBH TTAHEIIH) BKJIFOYBAT M0-aKTHBCH (PU3UUECKH TPY/I, C
IOJI3U 32 HaMaJIsBaHE Ha IPOLEHTA Ha 3aTIIbCTABAHE.

Bropa notennnanna pedopma Ha mazapa Ha TpyzAa € Hamas-
BaHEe Ha paboTHOTO BpeMme. ToBa Moke Ja Haman 6e3pado-
TUIIATa ¥ HEITbJIHATA 3a€TOCT Ype3 MO-PaBHOMEPHO pasIpe-
JIeNIsiHe Ha HaJM4yHarta padoTa, KaTo MO TO3M HAYMH HaMajH
HEPaBEHCTBOTO B jpoxomaute (23, 24). HamansBaneTo Ha pa-
GOTHOTO BpeMe € M HaW-IIUTHUPAHUAT HAUYMH 3a HaMallsBaHE
Ha HAaTHCKa 3a PAacTeX KaTo CPEICTBO 3a Ch3AaBaHe Ha paboT-
HU MecTa (22, 23, 25). HannuueTo Ha moBeye cBOOOAHO BpeMe
01 1T03BOJINITO HA XOpaTa Ja ce 3aHMMaBaT C I10-3/{paBOCIOBHH
U IPUPOZIOCHO0pa3HU ISHHOCTH, KaTo OTIJIeXkK AaHe Ha IPsCHA
XpaHa ¥ KapaHe Ha BEJOCHIIe ] BMecTO modupane (26, 27).

3AKIIOYEHUE

HecwMmHeHO, 00111€CTBOTO HU ClIeABA J1a TIOJI0XKH MaKCHMaJI-
HU yCUJIUS 3a IPEJOTBpATsIBaHEe HA MPOMSHATAa Ha KJIMMaTa,
KOETO 111 C€ OTPa3M MOJIOKUTEIHO U BbPXY MIPEBEHIIUTA Ha
3aTIBCTABAHETO. PEIUIIPOYHO, BCIKO e(hEKTUBHO NCHCTBHE,
HAaCOYEHO KbM IPEBEHLMS M JICUCHHE Ha 3aTIBCTABAHETO,
MOJKE J1a UM MOJIOKUTETHHU e()EKTH HE CAMO BBPXY OT/ICITHH-
T€ XOpa, HO U Ha TUIAHETAPHO HUBO, KaTO 3a0aBU III00aJTHOTO
3aTOIJISHE.

ENVIRONMENT AND HEALTH

Developing urban agriculture may have co-benefits
for obesity and climate change (19, 20). Community
gardens can increase the consumption of fruits and
vegetables among gardeners and provide opportunities
for physical activity (20). Local food production in
community gardens can also reduce the greenhouse gas
emissions associated with the transportation, retailing,
and packaging of food products. Prioritizing the
implementation of these policies in disadvantaged areas
with poorer access to healthy foods could help reduce
inequalities in obesity (21).

Reforms to the labor market could also help reduce
obesity rates and greenhouse gas emissions. One option
is to shift employment to sectors that are less resource-
and emission-intensive and more labor-intensive (22).
Examples include non-industrial agriculture, recycling
and renewable energy, the provision of public transport
services rather than cars, and the sale of ,energy
services” rather than the supply of energy (23). As
more labor is needed, increased investment in these
sectors could boost employment rates and thereby
reduce income inequality. Some of these jobs (such as
gardening and solar panel installation) involve more
physical labor. This could be beneficial in reducing
obesity rates.

A second possible reform of the labor market is
the reduction of working hours. This could reduce
unemployment and underemployment by ensuring a
more equal distribution of the available work and thus
reduce income inequality (23, 24). Reducing working
hours is also the most cited way to reduce growth
pressures as a means of job creation (22, 23, 25). More
free time would allow people to engage in healthier
and more environmentally friendly activities, such as
growing fresh food and cycling instead of driving (26,
27).

CONCLUSION

There is no doubt that our society should do as much
as possible for the prevention of climate change, which
will also have a positive impact on the prevention of
obesity. On the other hand, any effective action aimed
at the prevention and treatment of obesity can have a
positive impact not only on the individual, but also on
the planetary level by slowing down global warming.
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YKASAHUA KbM ABTOPUTE

“bbJITAPCKO CNUCAHUE 3A OBLLECTBEHO 34PABE” e mHoro-
npoduAHO cnucaHue, KOETo BKAOYBA NybanKaLmu B obnacTTa Ha
3/ipaBHATa NONNTUKA, 34PaBEH MEHUAXMBHT U UKOHOMMKA, enun-
AEeMNoNorna Ha HenHdeKuMosHMTe U 3apasHuTe bonectu, 3apa-
BETO Ha Hace/ieHMeTo /}eHuTe/meuaTa/, npomoums Ha 34paBeTo
1 NnpodunakTMKa Ha bonectTuTe, OKONIHa Cpeaa v 34paBe, XPaHu U
XpaHeHe, TPYA0Ba MeANUMHA, MCUXMYHO 34paBe, KPU3UCHU CUTYa-
uMn n obwecTeeHo 3apase. MaTepuanuTte ce oTneyaTsaT Ha 6b-
rapCcKu 1 aHIIMMCKKU e3uK. B cnucaHmeTo ce nybavKyBaT:

o HayuyHu ctatnm (go 12 ctp.): CTaTumnTe BKAOYBAT BbBeaeHue,
Llen, MaTtepuan u metoau, Pesyntatu, O6cbikgaHe, 3akatode-
Hune n KHuronwuc.

e 0630pu (8o 12 cTp.): O630pUTe TpAbBa Aa NPeLACTABAT 3HAUM-
Mu Temm B 061acTTa Ha 06LLECTBEHOTO 34paBe.

e [Inckycua, no3uumm (4o 6 cTp.) - 3acaraTt BcAKa 06aacT Ha 06-
LLLeCTBEHOTO 34paBe.

e MHeHusA, cbbutna (go 1 cTp.) - NpeaAcTaBAT aKTya/HU, 3HAUMU-
MW MW AUCKYCUOHHM NPO6aeMU 1 BaXKHWU CbOUTUSA.

e lpeAacTaBsaHe Ha HOBW KHUIU uaun codTyep (oo 1 ctp.)

OTroBOpHOCT Ha aBTopa: Bcuuku npepcTaseHn 3a nyb6/MKyBaHe
matepuanu Tpabsa ga 6bAaT OPUrMHANHK Pa3pPabOTKM, KOUTO He
ca ny6nKyBaHM 40 TO3M MOMEHT M He ca NoAaLeHu 3a NnybaunKyBa-
He apyrage. MpueTtnte pbKonucu He morat Aa 6b4aat ny6anKyBaHK
c/fep, TOBA B APYTY U3LAHUA B CbLUMA BUA, U3LAIO MM HA YacTu 1

Ha KaKbBTO M fa 6uno e3unk, 6e3 cbriacmeTo Ha “Bbarapcko cnuca-
HUWe 3a ob6lLecTBeHo 3apase”. ABTOpUTE OTrOBapPAT 32 BCUYKM YacTuH
OT MmaTepuana cu.

HayuHa eTtuka: OTroBOpHOCT Ha aBTOpMTE € Aa YA0CTOBEpAT, ye
BCAKO M3CnefBaHe BbpXy Xopa e 6uio ofobpeHo OoT Komucus no
MeAMLMHCKa eThKa.

MNopaeaHe Ha pbKonucute: MaTepuanute Tpsbsa aa 6baaT noga-
BaHW B e/IEKTPOHEH BUA, (N0 enekTpoHHa nowa). MatepuanuTe ot
6brapckuTe aBTOpU TPAbBa Aa 6bAaT Ha 6BATAPCKU U AHTIUIACKK
€3MK, a Ha aBTOPUTE OT Yy>KOBMHA Ha aHTIMNCKM €3MK.

NoAroToOBKA HA PbKOMUCA

NpuapyKUTENHO NUCMO: PbKonuchT TpsabBa Aa 6bae NpuapyKeH
C MUCMO, YA0CTOBEPABALLLO, Ye MaTePUaNbT U AaHHUTE UM YaCTU OT
TAX He ca 6uan NnybanKyBaHmu gocera (OCBeH KaTo pe3tome), KakTo U
Yye MaTepuanbT He e Nog nevyaT v He e Bb3/I0XKEH 3a peLeH3npaHe
B APYro usaaHue.

3arnaBHa cTpaHuua: Bua Ha pbKonuca (opurmHanHa ctatus, 063op
n ap.); 3arnasve, MeHa Ha aBTopuTe M mecTopaboTa no Bpeme
Ha M3roTBAHE Ha MaTepuana; Mime 1 Nb/ieH agpec Ha KOPeCcnoHAM-
pawms aBTop, TenedoH, eneKTPpoHHa now,a; baarogapHoCcTh Kbm
/IMLA U KONIerv C MPUHOC 3a U3CNeABaHETO.

YKasaHuA 3a opopmaeHune Ha matepuanurte: Manonssart ce mepHu
eANHULM Ha MeXAyHapoaHaTa cuctema Sl. [la ce n3bArsaT akpoHU-
MW, OCBEH aKo He ca obuwonpuetn. AKPOHUMUTE U CbKpaLLEeHUATA
ce aeduHMpaT Npu nbpeaTa MM ynoTpeba B TekcTa. PainoseTe Ha
pbKonuca ce nogasaT BbB popmaT Ha Microsoft Word. dopmatst
Ha cTpaHuuuTe TpabBa Aa 6bae A4 c nosieTa oT 2,5 cm OT BCUYKHK
cTpaHu, wpndTsT 12-point Times New Roman ¢ 1,5 nHtepsan mex-
Ay peposeTe. TeKCTHT ce NoAPaBHABA Camo OT NIABO.

Pe3stome: 3a HayyHWM CTaTUM ce NOArOTBA pe3tome CbC CnefHaTa
CTPYKTypa u noasarnasua: BoeegeHue, Llen, Metoau, Pesyntatu,
ObcbRaaHe 1 3akntouerue. Mpu matepuanu 6e3 cTpykTypa (Hanp.
0630pHa cTaTnA) ce 4ONYyCKaT pestomeTa, HECTPYKTYPUPaHM No rop-
HUWA HauuH. PestomeTo TpsabBa Aa CbAbprKa He noBeye oT 250 aymu.

Kniouosu gymu: MNpenctasaAT ce c/ies pe3tomeTo.

Tabanum: TabnnuuTe Tpabsa fa MMaT ACHW 3ar1aBUA U NMPU HEOOXO0-
OVMOCT 06ACHUTENHUN BenleKu Nog YepTa.

durypu: Beaka dpurypa ce nogasa v KaTo oTaeneH dain. durypute
ce HoMepuparT no pesa Ha LUMTUPAHETO UM B TeKcTa. Beaka durypa
TpAbBa ce NpuApy)KaBa C KpaTKa siereHAa Ha OTAesHa CTPaHuULa,
KoATO cnefBa KHUronuca v e 4act oT TekctoBuaA daiin. B matepu-
anuTe Ha 6bITapCcKUTe aBTOPYM 3arN1aBUATA U TEKCTBT KbM GUrypute
TpAabBa Aa 6bAAT Ha 6BATAPCKM U AHTIMICKUN €3UK.

KHuronuc: LlutupaHnte n3TouHnLM ce Homepupart Nno pesa Ha no-
COYBAHETO MM B TEKCTA U CE ONUCBAT HEMOCPeACTBEHO Cnes 0CHOB-
HUWA TEKCT. B TeKCTa HOMEPHT Ha UUTUPAHUA U3TOYHUK Ce NOoCTaBsA
B CKOOM.

INSTRUCTIONS FOR AUTHORS

BULGARIAN JOURNAL OF PUBLIC HEALTH is a multidiscipli-
nary journal, which covers the following fields of public health:
health policy, health management and economics, epidemiol-
ogy of noncommunicable and communicable diseases, pop-
ulation / women’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 published in both Bulgarian and English. The
Journal publishes:

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

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

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

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

e 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 Bul-
garian 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.
Materials of Bulgarian authors should be written in Bulgarian
and English, and those of foreign authors — only in English.

MANUSCRIPT SUBMISSION DIRECTIONS

Cover Letter: The submitted manuscript should be accompa-
nied by a cover letter stating that the paper and the data have
not been previously published, either in whole or in part (unless
as an abstract), and that no similar paper is in press or under
review elsewhere.

Title Page: Type of manuscript (Original Article, Review 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, includ-
ing 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
Microsoft Word processing format. Format the manuscript files
for A4 size paper with 2.5 cm margin on all sides. Use 12-point
Times New Roman, 1.5 spaced. Align text only on the left side.

Abstract: For research articles, provide a structured abstract,
with headings for Introduction, Methods, Results, Discussio-
nand Conclusions. Unstructured abstracts are allowed for pa-
pers of different kind (scientific review articles). Abstracts are
limited to 250 words.

Key words: After the abstract key words should be provided.

Tables: Tables should have clear titles and explanatory foot-
notes.

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

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

BN W N Tov17 M MK+ 1M M M BEbIFAPCKO CMNCAHME 3A OBLIECTBEHO 3/IPABE I M I 2025 M M M BULGARIAN JOURNAL OF PUBLIC HEALTH M M M Vol.17 M MINc 1 ™ W 103






	1-Contents-1_2025
	1-Lebanova
	2-Karabeliova+co
	3-R-Racheva
	4-I-Ivanova
	5-B-Hadjieva
	6-E-Hristova
	7-Dimbareva
	8-M-Mitreva
	9-M-Yaneva
	10-Z-Spasova
	11-End

