Tom 18, kH. 2 ELREIERIIN Vol. 18, Ne 2

BULGARIAN
JOURNAL
(F PUBLIC
EALTH

N3paHune Ha Published by
HaumoHanHma ueHTsbp no the National Center of
0o0LLeCcTBEHO 34paBe M aHanmsam Public Health and Analyses



BbJITAPCKO CMUCAHUE 3A OBLLEECTBEHO 3 PABE
OPULUMANITHO U3OAHME HA HALUMOHATHMA LEHTBP MO

OBLLIECTBEHO 31PABE N AHAJIN3U

LLE/1 U OBXBAT

“BbArapcko crnvcaHue 3a obuwecTseHo 34pase” € MHOronpoduaHo
CnucaHue, KOeTo BK/YBa NybiMKaumm B obaacTta Ha 34pasHarta
NOANTMKA M MPAKTUKA, 34PaBHUA MEHUAKMBHT M MKOHOMMKA,
enuaemMmmonornsa Ha HeuHOEeKLMo3HUTe U 3apasHuTe 6onecTw,
3/paBe Ha Hace/leHNeTO/KeHnTe/aeuarta, MPOMOLMA Ha 34PaBETO
M npodunnakTUKa Ha BonecTnTe, OKOAHa cpeaa U 3apase, TPyAoBa
MeAMUMHA, XPaHU U XpaHeHe, KPU3UCHM CUTyauun 1 obLLecTBeHo
34pase, NCMXMYHO 3apase. CnncaHmeTo gasa Gopym 3a AUCKYCUA NO
aKTyanHu npobsemu Ha obLecTBeHOTO 34paBe B bbarapus, EBpona,
CALL, n ap. cTpaHu. B cneumanHu npunoxeHus ce ny6avkysaT
mMmaTtepuanu, NOCBETEHM Ha aKTya/HU TEMU, NPOYYBaHMA, pe3tomeTa
M [OKAagM OT MEXAYHAPOAHW W HaUMOHANHW HayydHu dopymu
M Kpbran macu. CnucaHveTo MMa 3a Len Aa nonyaspusupa u
Hacbpyasa uscneaBaHusa, 4O6PU MPAKTUKK, MOIUTUKK, yripaBieHne
1 obpasoBaHue B o6nacTTa Ha 0b6LecTBeHOTO 34pase. M3nunsa B 4
KHWKKM TOAMWHO HA 6BATaPCKM M aHIIMIMCKK e3UK, NyBAnKyBaHK
Ha MHTEPHEeT CTpaHMLaTa Ha HauMoHaNHNUA LeHTBbP No obLecTBeHo
3apase aHanusu (https://ncpha.government.bg/).

,BbNrapcko cnucaHve 3a obuiecTBeHO 34paBe” e BKJYEHO B
HayyHuTe 6a3u gaHHuU: Web of Science (CABI), EBSCO, IClI World of
Journals.

PEAAKLUUOHHA KONErna

InaseH peaaktop: Mpod. a-p NeTko Canyes, om

3am. rnaseH pegaktop: Mpod. a-p NnameH JumnTpos, Am
OTroBopeH cekpeTap: TatAaHa KapaHewesa, om

PepnakTop Ha aHrMincku: KannHa Cupakoea

Ctnnosa pefakuma v Kopekuma: TataHa KapaHeluesa, Am
Mpeanevat: KpuctuH Mmsgosa

WEB agmuHuctpatop: Hagexaa Togoposa

PEOAKUMNOHEH CbBET

MNpod. a-p Xpucto XuHkos, am (HLO3A)

MNpod. a-p Becenka flynesa, am (HLO3A)

Mpod. LiseTa lreopruesa, am (HLLO3A)

MNpod. Muwen Uspaen, am (HLO3A)

[Jou. Pocuua leopruesa, gm (HLUO3A)

[Jou. Becka Kambyposa, gm (HLO3A)

[Hou. Teogop MaHes, gm (HLO3A)

[Lou. Kpacumupa Ankosa, am (HLO3A)

[Jou. o-p Hatawka faHosa, am (HLO3A)

[Hou. Muxaena UsaHosa, am (HLLO3A)

MNpod. a-p Mea Xpuctosa, gmH (HLL3MB)

MNpod. Unko letos, ad (MY, Codus)

MNpod. a-p Cunsus AnekcaHaposa-AHKyA0BCKa, AMH (MY, MneseH)
Mpod. a-p Backa CTaHuyeBa-MonkoctagmnHoBa, am (HO3Y, baaroesrpag,)
MNpod. UrHat UrHaTos, go (HULMB)

MNpod. AHTOHUA AnmoBsa, am — (MY, BapHa)
MNpod. EBrenu Mpuropos, gm (MY, BapHa)

Mpod. a-p *KaHa OxyHosa, am (HLPP3)

Oou. a-p AumunTbp LWonos, am — (MY, Maosaus)
[Jou. AnekcaHgbp MBaHoB Bbakos, au (YHCC)

MEXAYHAPOAHA PEAAKLUMUOHHA KONEITna

Mpo¢. MosarKa KapaaskuHcka-Bucanmoscka (CeBepHa MakeaoHus)
MNpod. a-p Yundpua Kapmayc (CALLL)

MNpod. Huk NyngemoHa, am (HugepnaHamn)

Mpoo. A-p MapTrH Makkuit (ObeanHeHo KpancTso)

MNpod. ApHcTeitH MuknetyH (Hopserus)

MNpod. CunsaHa fangepusm (Mtanus)

[Oou. Anenunsa Xopsar (CALLL)

[O-p *oao Bpepaa (MopTyranus)

ArHeTa MHree, am (LUBeuun)

AOPEC HA PEOAKUMUATA:

Mpoo. a-p MeTtko Canues, AM - [NaBeH pefakTop
“BbArapcko cnucaHue 3a obuiectseHo 3apase”
HaunoHaneH LeHTbp No obLLecTBeHO 34paBe U aHaANU3K
byn. “Akag. MBaH lewos” 15, Copun 1431, bvarapua
e-nouwa: t.karanesheva@ncpha.government.bg

ISSN 1313-860X

BULGARIAN JOURNAL OF PUBLIC HEALTH
OFFICIAL JOURNAL OF THE NATIONAL CENTER OF
PUBLIC HEALTH AND ANALISES

AIMS AND SCOPE

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

Bulgarian Journal of Public Health is listed in: Web of Science
(CABI), EBSCO, ICI World of Journals.

EDITORIAL BOARD AND STAF

Editor-in-Chief: Prof. Petko Salchev, MD, PhD

Deputy Editor-in-Chief: Prof. Plamen Dimitrov, MD, PhD
Secretary-in-Charge: Tatiana Karanesheva, PhD

Editor in English: Kalina Sirakova

Style editing and corection: Tatiana Karanesheva, PhD
Prepress: Kristin Gizdova

WEB agmuHuctpatop: Nadezhda Todorova

EDITORIAL BOARD

Prof. Hristo Hinkov, MD, PhD (NCPHA)

Prof. Veselka Duleva, MD, PhD (NCPHA)

Prof. Tsveta Georgieva, PhD (NCPHA)

Prof. Mishel Izrael, PhD (NCPHA)

Assoc.Prof. Rossitsa Georgieva, PhD (NCPHA)
Assoc.Prof. Veska Kamburova, PhD (NCPHA)
Assoc.Prof. Teodor Panev, PhD (NCPHA)
Assoc.Prof. Krasimira Dikova, PhD (NCPHA)
Assoc.Prof. Natashka Danova, MD, PhD (NCPHA)
Assoc.Prof. Mihaela lvanova, PhD (NCPHA)

Prof. Iva Hristova, MD, DSc (NCIPD)

Prof. llko Getov, PhD (MU, Sofia)

Prof. Silva Alexandrova-Jankulovska, MD, Dsc (MU, Pleven)
Prof. Vaska Stancheva-Popkostadinova, MD, PhD (SWU, Blagoevgrad)
Prof. Ignat Ignatov, PhD in Physics (SRCMB)

Prof. Antonia Dimova, PhD (MU, Varna)

Prof. Evgeni Grigorov, PhD (MU, Varna)

Prof. Jana Djunova, MD, PhD (NCRRP)

Assoc. Prof. Dimitar Shopov, MD, PhD (MU, Plovdiv)
Assoc. Prof. Aleksandar Valkov, PhD (UNWE)

INTERNATIONAL EDITORIAL BOARD

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

Prof. Nick Guldemond, PhD (Netherlands)

Prof. Dr. Martin McKee (United Kingdom)

Prof. Arnstein Mycletun, PhD (Norway)

Prof. Silvana Galderizi (Italy)

Assos. Prof. Anelia Horvath (USA)

Dr. Joao Breda (Portugal)

Agneta Yngve, PhD (Sweden)

EDITORIAL OFFICE ADDRESS:

Prof. Petko Salchev, MD, PhD - Editor-in-Chief
,Bulgarian Journal of Public Health”

National Center of Public Health and Analises

15 Acad.lvan Geshov Blvd, 1431 Sofia, BULGARIA
e-mail: t.karanesheva@ncpha.government.bg

ISSN 1313-860X



CbAbPXAHUE

3O0PABHA MNOJIUTUKA
U NPAKTUKA

EBPOMENCKW TEHOEHLUMMN MPU
JIEKAPCTBEHUTE MNMPOAOYKTU 3A
MOAEPHA TEPAITNA

C. banxoscku, E. I pueopos, C. I'eopeues,
11 Canues

BA3SVPAHO BbPXY CTOMHOCT
3OPABEOTNMA3BAHE U UHTEMPALUVATA
HA OAHHW, MOOABAHU OT
NMAUMEHTUTE, B KOHTEKCTA HA
BBLJITAPCKATA 3PABHA CUCTEMA:
NMHCTUTYUMNOHATIHW MPEAMOCTABKN,
ONTMTANHA TPAHCOOPMALMA U
KOHUEMNTYAJTHA AMNMPOBALNA YPES
PAMKATA IPRO

C. l'eopeuesa, I1. bpvH3osa, A. Jumumposa,

T' bpvhu3zos

ANTUTATNTHW 3OPABHW YCIYTU B
CMNMEUMATINSNPAHATA N3BBHBOJTHNYHA
MEAONUNHCKA NMOMOL B BEBITTAPUNA

M. Braoumuposa, K. Kocmaounosa, I Ilasnosa

NCUXUYHO 30APBE

BE3PABEOTNUA, PA3BOA N CMBPTHOCT
OT CAMOYBVNCTBA B BbJITAPUSA:
JOKASBATEJICTBA OT OTBOPEHU OAHHN
HA HALUMOHATNHUA CTATUCTUYECKU
NHCTUTYT 3A NMEPUOJA 2010-2019 T

11 Ilemposa

npPomMmouuns HA 30PABE U
NMPEBEHUUA HA BOJIECTUTE

PASMPOCTPAHEHUE HA YINOTPEBATA
HA TIOTFKOHEBU N HUKOTHOBW
N3OENNA CPEQN 13-15-TOANWIHNTE
YYEHWUWNTE B BBIITAPUNA: OCHOBHU
PE3YNTATW OT ,[MOBAJTHOTO
NMPOYYBAHE 3A YIOTPEBATA HA
TIOTIOH CPEA MITAOUTE XOPA®

M. Cmpanoorcesa

CONTENTS

HEALTH POLICY
AND PRACTICE

EUROPEAN TRENDS IN
MODERN THERAPY
MEDICINAL PRODUCTS

S. Bankovski, E. Grigorov, S. Georgiev,
P. Salchev

VALUE-BASED HEALTHCARE AND

THE INTEGRATION OF PATIENT-
SUBMITTED DATA IN THE CONTEXT

OF THE BULGARIAN HEALTH SYSTEM:
INSTITUTIONAL PREREQUISITES,
DIGITAL TRANSFORMATION AND
CONCEPTUAL APPROVAL THROUGH THE
IPRO FRAMEWORK

S. Georgieva, P. Brunzova, A. Dimitrova,
T. Brunzov

DIGITAL HEALTH SERVICES IN
SPECIALIZED OUT-HOSPITAL MEDICAL
CARE IN BULGARIA

M. Viadimirova, K. Kostadinova, G. Pavlova

MENTAL HEALTH

MENTAL HEALTH

UNEMPLOYMENT, DIVORCE AND SUICIDE
MORTALITY IN BULGARIA: EVIDENCE
FROM OPEN DATA OF THE NATIONAL
STATISTICAL INSTITUTE FOR THE
PERIOD 2010-2019

P. Petrova

HEALTH PROMOTION AND
DISEASE PREVENTION

PREVALENCE OF TOBACCO AND
NICOTINE PRODUCT USE AMONG
13-15 YEAR-OLD STUDENTS IN
BULGARIA: MAIN RESULTS FROM
THE “GLOBAL SURVEY ON
TOBACCO USE AMONG YOUTH”

M. Strandzheva

MWW N Tov18 M KK+ 2 M M BEbJIFAPCKO CMNCAHNE 3A OBLIECTBEHO 3IPABE I M I 2026 M M M BULGARIAN JOURNAL OF PUBLIC HEALTH M M M Vol.18 M MINc2 i W W



CbObPXAHUE

AETCKO 3[PABE

CAMOOBCITYXBAHE N XUTMEHHN
HABULUW MNP OELUA HA Bb3PACT 1-3
rogHn: MHEHME HA POOUTENU A
MEOVMUWNHCKU CECTPW OT AETCKU
ACIN

Il I'pozoesa, K. Ecypyze, M. Hankosa,
A. Yepnozoposa

TPYOOBA MEOAULIMHA

NMCNXOCOUUATIHN ®AKTOPUN HA
PABOTHOTO MACTO U 30PABHU
OMNAKBAHWA MNMPN ®APMALIEBTU

U. llexosa, P. Cmosnosa, U. JJumumposa-Tonesa,
M. Hnuesa, K. Bauneenosa

OKOJIHA CPEOA U 3PABE

CE3OHHATA ANHAMWKA HA
MWKPOLUNCTUHN, HYTPUEHTUN N
CBbCTAB HA PUTOIMJTAHKTOHHMU
CbOBLWECTBA B A30BUP ,KPACABA®
MPE3 2024-2025 T

M. Mumpesa, B. Ilasnosa, B. I eopeuesa

3APABE HA HACEJIEHUETO

BPB3KA MEXAOY NMOBEAEHYECKW
3OPABEH PUCK, MUKPOBMOMHA
ANHAMUWKA U PEMPOOYKTMBHO 3[0PABE
MNPV XXEHN BbB ®EPTUITHA Bb3PACT

M. Ilemposa

HYTPUTEHETUYHWN TECTOBE 3A
HAYYHUN N TBPITOBCKW NMPUNOXEHNA:
Bb3MOXXHOCTW, BAJIMOHOCT U
MPEAN3BUKATEJICTBA

E. Ky3o0sa, L]s. I'eopeuesa, B. /[ynesa

YKA3AHUA K'bM ABTOPUTE

68

78

93

105

114

123

CONTENTS

CHILDREN'S HEALTH

SELF-CARE AND HYGIENE HABITS
IN CHILDREN AGED 1-3 YEARS:
OPINION OF PARENTS AND
NURSES FROM CHILDREN’S
CURRICULUM

D. Grozdeva, K. Eguruze, M. Nankova,
Ya. Chernogorova

OCCUPATIONAL HEALTH

PSYCHOSOCIAL FACTORS IN
THE WORKPLACE AND HEALTH
COMPLAINTS IN PHARMACISTS

L. Tsekova, R. Stoyanova, I. Dimitrova-Toneva,
M. llieva, K. Vangelova

ENVIRONMENT AND HEALTH

SEASONAL DYNAMICS OF
MICROCYSTINS, NUTRIENTS AND
COMPOSITION OF PHYTOPLANKTON
COMMUNITIES IN THE «<KRASAVA» DAM
IN 2024-2025

M. Mitreva, V. Paviova, V. Georgieva

POPULATION HEALTH

RELATIONSHIP BETWEEN BEHAVIORAL
HEALTH RISK, MICROBIOME DYNAMICS
AND REPRODUCTIVE HEALTH IN
WOMEN OF CHILDREN’S AGE

M. Petrova

NUTRIGENETIC TESTS FOR SCIENTIFIC
AND COMMERCIAL APPLICATIONS:
OPPORTUNITIES, VALIDITY AND
CHALLENGES

E. Kuzova, Tsv. Georgieva, V. Duleva

INSTRUCTIONS TO AUTHORS

B =W Tov18 M MK+ 2 W W BbIFAPCKO CMUCAHME 3A OBLECTBEHO 3[JPABE M M M 2026 M M M BULGARIAN JOURNAL OF PUBLIC HEALTHM M M Vol.18 M M No2 i W W



3APABHA MONMUTIKA N NPAKTUKA
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PE3IOME

Buweeoenue: Hacmoawomo usciedsane npedocmass cucme-
Mamusupan npeened Ha jlekapcmeenume npooyKmu 3a Mo-
depHa mepanus, 0000peHU No YeHMPAIUIUPAHA NPoyeoypd 8
Esponetickus cvios upes Eeponetickama azenyus no aexap-
cmeama (EMA), kamo ouepmasa Kaxkmo KoauvecmeeHume
napamempu, maka u OCHOGHUMe MepanesmuiHu HanpaeJie-
HUS HA MAXHOMO NPUTLOJCEHUE

Len: [la 6v0e ycmanogen bposam na nekapcmeenume npooy-
Kmu 3a MOOepHa mepanus, 0000peHUu No YeHMpAaiu3upana
npoyedypa om Eeponetickama azenyusi no aekapcmeama, u
0a ce HaNpasu aHAIU3 Ha MeXHUme mepanesmuiHy 0oIacmu
HA NPULOdCEHUe.

Mamepuan u memoou: Hacmoswomo npoyysane e ¢ He-
UHMePEeHYUOHANIEH, AHATUMUYHO-0eCKPUNMUGBEH U CPAG-
Humenen OU3auiH, U3YAI0 OCHOBAH HA GMOPUYHU (NYOIUUHO
docmvbnHU) OaHHU U OOKyMenmu, 6e3 NpaKo yuacmue Hd na-
yuenmu. IIposedern e pempocnekmueeHn onucamener aHaus,
KAmo OCHOBEH U3MOYHUK HA UH@oOpmayus e bazama OaHHU
Ha Eeponeiickama azenyus no iekapcmsama.

Pezynmamu u obcvacoane: Ilonyuenume pezyrimamu no-
KA36am SICHO U3PA3eHad 8b3X00suja meHoeHyus 6 Oposi Ha
00oopenume ATMP, ocobeno cned 2018 e., koemo ompa-
3564 YCKOPEHOMO pazeumue Ha OUOMexHoao2uume U 3acu-
JeHama MpaHciayus Ha HAYYHU OMKPUMUS 6 KAUHUYHA-
ma npakmuka. JJomMuHupawusam O0si HA 2eHHUmMe mepanuu
noouepmasa MsAXHAMA 800ewa pojisi 6 CbEPEMEHHUsS Mme-
panesmuien apceHa, GKIOYUMENHO U NPU GUCOKOCHe-
YUATUUPAHU NOOXO00U KAMO 2eHeMUYHO MOOUPUYUDAHU
Knemvunu mepanuu. Koem nacmosiwusi momenm mepanes-
muunama obnacm ,,Oukoxemamono2usi u MmMpancnianma-
yusa‘ e aodep ¢ nHav-mrno2o paspewenu 3a ynompeoa ATMP.
Buvnpexu nonosicumennama OUHAMUKA, pe3yImamume no-
Kaseam, ue pe2ylamopHomo 00obpene He 6UHA2U 2apanmu-
pa YCmouuugo npuchbCcmeue Ha na3apa u peaier 00Cmvn 3d
nayuenmume, Koemo ce unoCmpupa om oeid Ha npooyKmu
¢ ommeeneHo uau NpPeKpameHo paspeulenue 3a ynompeoa.
Tosa noduepmasa neobxooumMocmma om uHmMeZpPUPaH noo-
X00, 6KIIOUGAW He CAMO Pe2ylamopHa OYeHKd, HO U d0eK-
6AMHU MEXAHUIMU 30 OYEHKA HA 30PAGHUME MeXHONIO02UU,
yenoobpaszysamne u peumbypcupane.

3aknrwuenue: [lenmpanuzupanama npoyeoypa 3a paspeuid-
sane 3a ynompeba 8 pamxume na Egponetickus cvios 00kasea
c60smMa Kui0o406a pois 3a OCU2Yps6aHe HA 6UCOKO HUEO Ha
HAYUHA OYeHKa U XAPMOHUZUPAH O0CHbN 00 UHOBAMUBHU
mepanuu. Cvuespemenno bwvoewomo pazeumue na ATMP
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HEALTH POLICY AND PRACTICE

EUROPEAN TRENDS IN
ADVANCED THERAPY
MEDICINAL PRODUCTS

Stamen Bankovski!, Evgeni Grigorov?,
Svetlin Georgiev’, Petko Salchev!

'National Center of Public Health and Analyses
’Medical University of Varna
SMedical University of Sofia

ABSTRACT

Introduction: This study provides a systematic review
of advanced therapy medicinal products (ATMPs)
approved under a centralized procedure in the European
Union by the European Medicines Agency, aiming to
outline both the quantitative parameters and the main
therapeutic areas of their application.

Aim: To determine the number of advanced therapy
medicinal products approved under a centralized
procedure by the European Medicines Agency and to
identify their therapeutic areas of application.

Material and methods: The present study has a non-
interventional, analytical-descriptive and comparative
design, based entirely on secondary (publicly
available) data and documents, without direct patient
participation. A retrospective descriptive analysis was
conducted, with the main source of information being
the European Medicines Agency database.

Results and discussion: The results obtained
show a clearly pronounced upward trend in the
number of approved ATMPs, especially after
2018, which reflects the accelerated development
of biotechnology and the increased transfer
of scientific discoveries into clinical practice.
The results show that the dominant share of gene
therapies emphasizes their leading role in the modern
therapeutic arsenal, including in highly specialized
approaches such as genetically modified cell therapies.
The analyzed data indicate that at present the therapeutic
area ,,Oncohematology and transplantation® is the
leader with the most ATMPs approved for use. Despite
the positive dynamics, the findings demonstrate that
regulatory approval does not always guarantee a
sustainable presence on the market and real access for
patients, which is illustrated by the share of medicinal
products with withdrawn or terminated marketing
authorisation. This highlights the need for an integrated
approach, including not only regulatory assessment,
but also adequate mechanisms for health technology
assessment, pricing and reimbursement.

Conclusion: The centralised procedure within the
European Union has proven to be a key factor in
ensuring a high level of scientific assessment and
harmonised access to innovative therapies. At the same
time, the future development of ATMPs will depend
not only on scientific progress, but also on the ability
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3APABHA MONMATUKA U MPAKTUKA

We 3a8uUcl He camo Om HAYYHUSL HANPeOvK, HO U Om CNno-
cobrocmma Ha 30pagrume cucmemu 0a UHmMe2pupam mesu
BUCOKOMEXHONOSUYHU U PECYPCHO-UHMEH3UGHU MEPANUU NO
YCMOU4US U eeKmueeH HauuH.

KarouoBu nymu: EBpona, TeH1eHIIUH, IEKaPCTBEHU
MPOAYKTH 3a MOJICPHA TEPAIHS, PeTyIanus,
3aKOHOJATEJICTBO

BbBEAEHUE

JlekapcTBeHnTe NponyKkTH 3a Moaepna teparus (ATMP -
advanced therapy medicinal products) npencrasnssar oTe-
JICH KJIaC MHOBAaTHBHU 3[IpaBHU TeXHOJOTHU B EBporneiickus
cpro3 (EC), oOxBamanms iekapcTBa 3a TeHHa Tepamusi, TaK1Ba
32 COMaTH4HA KJEThYHA TEpamus U TMPOJYKTH, MOIyUCHH
Ype3 ThKAaHHO WH)KEHEPCTBO, KaKTO ca ompeneiieHn B Pe-
rnameHT (EO) Ne 1394/2007 (1). [lopanu TsixHaTa CIOXKHOCT,
HOBOCT W MOTEHIIMAIHO Bb3JICHCTBUE BHPXY OOLIECTBEHOTO
3apaBe, ATMP ca mpenmer Ha MHOrO crienuguyuHa pery-
JaTopHa paMKa, KOSTO rapaHTHpa BHCOKO HMBO Ha HaydHa
OLICHKA, 0e301acHOCT U e(hpUKACHOCT (2).

B pamkuTe Ha perynaropHata cuctema Ha EC paspemeHneTo
3a yotpeba Ha ATMP ce n3gaBa H3KITFOUATETHO Ype3 T. Hap.
HHIeHTpanm3upana npouenypa“, nokaro B CAILl ¢pokycsT e
BBPXY TSAXHATa ciennduka Ha ,,0MOJIOTUYHHU MPONYKTH * U ca
HAJIUIE TIPOIEAypHU C T00aBeHA T'BBKABOCT U YCKOPEHU I'b-
tuma (3). ToBa m3uckBane ¢ ycranoBeHo B Permament (EO)
Ne726/2004, ¢ u3MeHEHHSATA MY, KOWTO H3HUCKBA BCHYKH
ATMP na npemuHar npes e€JuHHA, XapMOHU3MpPAaHA OLEH-
Ka Ha CeBPOICHCKO HUBO. 3asBIICHUATA 3a pa3pelicHUe 3a
IMycKaHe Ha Iasapa ce monxaBar 1o EBpomeiickara areHIUS
M0 JIeKapcTBaTa, KBACTO CE OICHSBAT B CHTPYIHUUYECCTBO C
KomuTeTa 32 MoAepHU Tepamuu, KOHTO € CIeIHaTH3UpaH
HaydYeH KOMHTET, OTTOBOPCH 3a OICHKaTa Ha acIeKTHTE Ha
Ka4ecTBOTO, Oe30macHOCTTa W e(UKACHOCTTA, crenupud-
Hu 3a ATMP (4). Cnen Ta3u HaydHa oneHka EBpomeiickara
KOMUCHS U37]aBa IEHTPAIN3UPAHO pa3pelicHue 3a yIoTpe-
0a, C KOEeTO JIEKapCTBOTO MOXKeE J1a OhJIe MMyCHATO Ha Ta3apa,
MIPEIOCTaBIHKY CIUHEH SIHOBPEMEHEH JTOCHII, BAJUICH BHB
BCHYKH IbpKaBu wieHkH Ha EC u EBporeiickoTo HKOHOMHU-
gecko mpoctparctso (EUIT) (5).

KakTo m mpum npyrute rpynu JEKapCTBEHH MPOAYKTH, Ch-
IIECTBYBAT Pa3IMYHH PETyJaTOPHH IIBTHINA 32 TPEeMHHAaBa-
He Ha ATMP npe3 KIMHUYHH U3MUTBAHUS 10 pa3peliaBaHe
3a ynorpeba Ha mazapa, KaTo M30paHUSAT PerylaTopeH MbT
3aBHCH OT XapaKTePUCTHKUTE HA TPOAYKTA U [eJIeBaTa MOITy-
Janus nanueHTy. Thif KaTo papManeBTHYHATA HHIYCTPUSITA
e rotroBa 1a gocrtass moseue ATMP B kbCceH eTan Ha KITUHUY-
HU ¥ THPTOBCKH CTAIUU 332 CEPHO3HU 3a00JIIBAHMS C BUCOKA
HEYJOBJIETBOPEHA MEIMIMHCKAa HYXJAa (Hamp. T-KiIeThuHH
HMYHOTEpANuu 3a pak), MPEAOCTAaBIHETO Ha JIEKapcTBa Ha
MAIUEHTUTE YPe3 ONTHUMHU3UPAHH PETYIATOPHU CTPATET U U
YCKOPEHH ITBTHUIIA MPUI00NBA BCE TIO-TOJISIMO 3HaUeHUE (6).

CrnenoBaTenHO IIEHTpaIU3UpaHaTa Iporeaypa € Ha IpaKkTu-
ka 3anbpiokuTenta 3a ATMP, npennaznaueHu 3a Komepcua-
nuzanus B pamkute Ha EC, kaTo ocurypsiBa mocieoBaTeIHu
peryJiaTOpHH CTaHJApTH U YJIECHSBA JOCTHIIA HA MMaIlUEHTH-
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of healthcare systems to integrate these high-tech
and resource-intensive therapies in a sustainable and
efficient manner.

Key words: Europe, trends, advanced therapy
medicinal products, regulation, legislation

INTRODUCTION

Advanced therapy medicinal products (ATMPs) are a
distinct class of innovative health technologies in the
European Union (EU), encompassing gene therapy
medicinal products, somatic cell therapy medicinal
products and tissue-engineered products, as defined
in Regulation (EC) No 1394/2007 (1). Due to their
complexity, novelty and potential impact on public
health, ATMPs are subject to a very specific regulatory
framework that ensures a high level of scientific
assessment, safety and efficacy (2).

In the EU regulatory system, ATMPs are exclusively
authorized through the so-called ‘centralized procedure’,
while in the US the focus is on their specificity as
“biological products” and procedures with added
flexibility and fast-track pathways are available (3).
This requirement is laid down in Regulation (EC) No
726/2004, as amended, which requires all ATMPs to
undergo a single, harmonized assessment at European
level. Applications for marketing authorisation are
submitted to the European Medicines Agency, where
they are assessed in collaboration with the Committee
for Advanced Therapies, a specialized scientific
committee responsible for assessing the quality, safety
and efficacy aspects specific to ATMPs (4). Following
this scientific assessment, the European Commission
issues a centralized marketing authorisation, allowing
the medicine to be placed on the market, granting a
unitary, simultaneous access valid across all EU Member
States and the European Economic Area (EEA) (5).

As with other classes of medicinal products, there
are different regulatory pathways for ATMPs to
progress from clinical trials to market authorisation,
with the chosen regulatory pathway depending on the
characteristics of the product and the target patient
population. As the pharmaceutical industry is poised to
deliver more late-stage clinical and commercial ATMPs
for serious diseases with high unmet medical need (e.g.
T-cell immunotherapies for cancer), the timely provision
of medicines to patients through optimized regulatory
strategies and fast-track pathways is becoming
increasingly important (6).

The centralized procedure is therefore de facto
mandatory for ATMPs intended for commercialization
within the EU, ensuring consistent regulatory standards
and facilitating patient access across Member States.
This approach reflects the need for specialist expertise
and uniform assessment criteria, given the scientific and
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T€ B IbPXKABUTE YWICHKHU. TO3M MOJAXO0 OTpa3siBa HEOOXO -
MOCTTa OT CIIelHaJIu3upaHa eKCIePTU3a U CAMHHU KPUTCPHH
3a OIIEHKa, MIPEIBU/I HAyYHATa U TeXHUYECKATa CI0KHOCT Ha
Te3u npoaykKTH (7).

BaxkHO u3KIIIOUEHHE OT Ta3uW paMKa € TaKa HapeuyeHOTO
,,OOTHUYHO OCBOOOXKIaBaHe . ChBIIIAaCHO Ta3MW pasmnopenda
ATMP morat aa ce IpUroTBAT HEPYTUHHO U Ja C€ U3I0JI3BAT
B paMKHTE Ha €/lHa Abp’KaBa WIEHKA, 0J] OTTOBOPHOCTTA Ha
JIeKap U B CbOTBETCTBHE ChC CHICM(DUIHUTE HAITHOHAIHH pe-
ryJnaTopHH u3nckBanus (8). B TakuBa ciryuau pa3penieHueTo
ce M3/1aBa OT HAllUOHAJIHUTE KOMIETEHTHU OpraHHy, a He upe3
LeHTpanu3upanara npoueaypa Ha EC. Baxxno e obaue na ce
nogueprae, 4e OOJTHUYHOTO OCBOOOXK/1aBaHE HE MPECTaBIIs-
Ba pa3pellieHue 3a yrnorpeda W He IO03BOJISIBA THPTOBCKOTO
pasnpocTpanenue Ha mpoaykra B EC (9).

ChrimacHo AefcTBamoTo (papMareBTHIHO 3aKOHOIATEICTBO,
Makap orpaHHYeHa Ha HaIlHOHAIIHO HUBO yroTpeba Ha ATMP
€ Bb3MOXHa. TOBE € perimaMeHTHpPaHo Ipe3 T.Hap. ,,00THUIHO
0CBOOOXIaBaHe™, KOETO € Pa3NInYHO OT IIEHTpaTU3HNpaHaTa
MpOIEeaypa, KOSITO OCTaBa 3abJKUTEIIHA 32 TOTy4YaBaHe Ha
odummarHO paspemeHue 3a myckane Ha maszapa B EC (10).
To3u perynaTopeH MOAXOA OCHUTYpsiBa CTPOra, XapMOHU3HU-
paHa OIeHKa ¥ TOAKperst 0€30IacHOTO U €()eKTHBHO BHBEK-
JlaHe Ha ChbBPEMEHHH TEPAINuy B KIMHUYHATA pakTHka (11).

UEN

[lenta Ha HACTOAMIATA CTATHS € J1a OBb/Ie YCTAaHOBEH OpOST Ha
JICKapCTBEHHUTE MPOAYKTH 3a MOJAEPHA Tepammus, ofo0peHH
10 LEHTpaju3upaHa npouenypa or EBpomneiickara areHuus
IO JIEKapCcTBaTa, M Jla C€ HAIIPaBH aHAJU3 HAa TEXHUTE Tepa-
MEBTUYHH 00JIACTH HA MPUIIOKEHUE.

MATEPUANN U METOAU

Hacrosiioro mpoy4BaHe € C HEHMHTEPBEHI[MOHAJICH, aHa-
JUTHYHO-JIECKPUIITUBEH WM CPABHUTEIICH JH3ailH, W3IS0
OCHOBaH Ha BTOPUYHH (IIYOJUYHO JOCTHIHHU) JaHHU U JIO-
KyMeHTH, 0e3 MpsSKo ydacThe Ha manueHtd. [IpoBeneH e
PETPOCIIEKTUBEH OMUCATEICH aHaJIn3, KAaTO OCHOBEH M3TOY-
HUK Ha nH(pOpManus ¢ 6a3ara naHHU Ha EBporeiickaTa areH-
nus o sekapcreara (European Medicines Agency).

[MpusoxkeHu ca CIEAHUTE KPUTEPUU 3 BKITFOYBAHE:
*  TPOAYKTH, kiacuduiupanu kato ATMP;
*  0700peHHM upe3 IEeHTpaM3upaHa MpoLeaypa;

*  C BaJIMJHO pa3peleHue 3a ynorpeda (Miin mpu jKelaHue
— W OTTETJICHN).

W nBa xpuTepus 3a U3KIIOYBAHE:
*  TNpOAyKTH, KouTo He ca ATMP;

e 0700peHM 1O cHenM(PUYHHM HAIMOHAIHU MPOLEAYPH
(60mHMYHO O0CBOOOXK 1aBaHe).

[TpoBeneHo € CHIO U JINTEPATYPHO THPCEHE, U3BBPIICHO B
cnenauTe 6ubnmmorpadcku 6a3u nanau: PubMed/MEDLINE;
Scopus; Web of Science. IlepuogsT Ha ThpceHe oOXBara
01.01.2015-31.12.2025 (c BB3MOXKHOCT 3a BKJIOYBAHE Ha
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technical complexity of these products (7).

An important exception to this framework is the so-called
‘hospital exemption’. Under this provision, ATMPs may
be prepared on a non-routine basis and used within a single
Member State, under the responsibility of a physician
and in accordance with specific national regulatory
requirements (8). In such cases, the authorisation is
granted by the national competent authorities and not
through the EU centralized procedure. However, it is
important to underline that the hospital exemption does
not constitute a marketing authorisation and does not
allow the commercial distribution of the product in the
EU 9).

According to the current pharmaceutical legislation,
although limited at national level, the use of ATMP
is possible. This is regulated through the so-called
»hospital exemption®, which is different from the
centralized procedure, which remains mandatory for
obtaining an official marketing authorization in the
EU (10). This regulatory approach ensures rigorous,
harmonized assessment and supports the safe and
effective introduction of modern therapies into clinical
practice (11).

AIM

The aim of this article is to determine the number of
advanced therapy medicinal products approved under
a centralized procedure by the European Medicines
Agency and to establish their therapeutic areas of
application.

MATERIAL AND METHODS

The present study has a non-interventional, analytical-
descriptive and comparative design, based entirely on
secondary (publicly available) data and documents,
without direct patient participation. A retrospective
descriptive analysis was conducted, with the main source
of information being the European Medicines Agency
database.

The following inclusion criteria were applied:
e  Products classified as ATMP;
*  Approved under a centralized procedure;

e With a valid marketing authorisation (or, if desired,
withdrawn)

And two exclusion criteria:

e Products that are not ATMP;

* Approved under specific national procedures
(hospital exemption).

A literature search was also conducted in the following
bibliographic databases: PubMed/MEDLINE; Scopus;
Web of Science. The search period covers 01.01.2015-
31.12.2025 (with the possibility of including older key
publications, if they are methodologically fundamental or
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3APABHA MONMATUKA U MPAKTUKA

[O-CTapu KJIFOYOBU IMYOJUKAIMH, aKO Ca METOIOJIOIMYHO
(byHIaMEHTaJIHM WM YeCcTO HUTHpaHu). TbpceHu ca myoiu-
Kalli{ Ha aHTJIMACKU M OBJTapCKH €3UK.

PE3YNTATH

Wzcnensaneto Ha Opost Ha omoOpenute ATMP upe3 nen-
TpaJlu3UpaHa IpoLeNypa UMa ChIIECTBEHO 3HAUYCHHE KaTo
WHJIMKATOp 32 CTENCHTa Ha BHEApPSBAaHE HA WHOBALIMHUTE B
KJIMHAYHATa NpakThKa. To 1mo3BoisiBa Aa ce Nnpocieau Ju-
HaMHUKaTa Ha Pa3BUTUETO HA TO3M KJIAC JIEKapCTBEHH MTPOAY-
KTH, KaKTO U J]a Ce OLEHU e()EeKTHBHOCTTA HA CHIIECTBYBA-
I1aTa peryjaTopHa paMKa 110 OTHOIIEHHE HAa CTUMYJIHPAHETO
Ha Hay4HOU3CJIE0BaTEICKaTa U pa3BoiiHa JeiHocT. B To3u
KOHTEKCT, OpOsAT Ha OHOOPEHUTE MPOTYKTH MOXKE Ja ce pas-
TIIeXIa KaTo 0OCKTHUBEH IMOKa3aTeln 3a TpaHchepa Ha HAayd-
HU MOCTHKEHUS KbM PEAIHU TEPANCBTHYHHU PEIICHUS.

3a nenuTe Ha HACTOSIIIMS aHAlu3 3a ,,0m00peHn ATMP“ ce
npuemar te3u ATMP ¢ u3ganeHo paspeieHue 3a ynorpeda
(Marketing authorizations, MA) B EC, cnex Hay4Ha oneHka
B pamkuTe Ha EMA /oT KoMuTeTa 3a ”HOBaTUBHHU Tepamiu/
U rociesiBamio pemenue Ha EBponeiickara komucust. M3rou-
HUKBT 32 Oposi, THUTIA U AaTaTa Ha aBTOPHU3ALNs € OpHITHaI-
HUAT CIUCHK ,,List of authorised ATMPs“ B CAT quarterly
highlights (moxnax rorn-nHoempu 2025) (12).

Kbm HOemBpu 2025 ca naentupunupann 30 ATMP ¢ us-
nanena MA B nepuoga 2009-2025 r. Ilo perynaTopHa xate-
ropust JOMUHHUPAT reHHuTe tepanuu - 21/30 (70.0%), cnen-
BaHM OT COMAaTHYHM KJIeTHUHHU Tepanuu - 5/30 (16.7%) u
TBKaHHO-WHXEHEPHHU NpoxykTH - 3/30 (10.0%), kato MACI
e orbemnszan kato TEP/komOouampar ATMP (tabmuma 1).

Ta6n. 1. O0obpeHusi Ha ATMP e EC no eoduHu u mun (2009-

HEALTH POLICY AND PRACTICE

frequently cited). Publications in English and Bulgarian
were searched.

RESULTS

The study of the number of ATMPs approved through a
centralized procedure is of significant importance as an
indicator of the degree of implementation of innovations
in clinical practice. It allows us to track the dynamics
of the development of this class of medicinal products,
as well as to assess the effectiveness of the existing
regulatory framework in terms of stimulating research
and development. In this context, the number of approved
products can be considered as an objective indicator of
the transfer of scientific achievements to real therapeutic
solutions.

For the purposes of this analysis, ,,approved ATMPs* are
assumed to be ATMPs with a Marketing authorisation
(MA) issued in the EU after a scientific assessment
within the framework of the EMA /by the Committee
for Advanced Therapies/ and a subsequent decision of
the European Commission. The source for the number,
type and date of authorisation is the official list ‘List of
authorized ATMPs’ in CAT quarterly highlights (June-
November 2025 report) (12).

As of November 2025, 30 ATMPs with MA issued in the
period 2009-2025 have been identified. By regulatory
category, gene therapies dominate - 21/30 (70.0%),
followed by somatic cell therapies - 5/30 (16.7%), and
tissue-engineered products - 3/30 (10.0%), with MACI
marked as TEP/combined ATMP (Table 1).

Table 1. ATMP approvals in the EU by year and type

2025)* (2009-2025)*

e | e | o | ome | Trhessmw | ot
2009 0 0 1 0 1
2012 1 0 0 0 1
2013 0 1 0 1 2
2015 1 0 1 0 2
2016 1 1 0 0 2
2017 0 0 1 0 1
2018 3 1 0 0 4
2019 1 0 0 0 1
2020 3 0 0 0 3
2021 2 0 0 0 2
2022 4 1 0 0 5
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2023 1 0 0 0 1
2024 2 0 0 0 2
2025** 2 1 0 0 3

*[1o ,,List of authorised ATMPs* (CAT quarterly highlights,
tonu-noemepu 2025). Kamezopuu: GTMP - eennu mepanuu,
CTMP - knemvunu mepanuu; TEP - mvkanno-uHniceneph;
TEP/combined - kombunupan ATMP (MACI).

*3a 2025 2. ca sxniouenu npodykmume ¢ uzoadena MA
00 25.08.2025 (Vyjuvek, Aucatzyl, Zemcelpro). B cnucvka
e ompaszen u npooykm c ,,Opinion Nov. 2025 (Waskyra),
Koumo He ce bpou kamo uzoaoena MA.

Hanune e orueiuBo yBenuuenue ciuen 2018 r. - mpe3 2009-
2017 1. ca omobpenu 9 ATMP, nokato npe3 2018-2025 1. - 21
ATMP.

3HayMMa 4acT OT MPOAYKTHTE C PAHHO OOOpEHHE ca C mpe-
KpaTeHa/oTTerneHa/Hernonnosena MA (aamp. Chondrocelect,
Glybera, MACI, Provenge, Zalmoxis, Alofisel, Zynteglo,
Skysona, Beqvez) - 9/30 criopen craTtyca/koMeHTapa B CITH-
CBKa, KOSTO MMOAYEPTAaBa, Ye PEryIaTOPHOTO OOOPEHHE HE €
pPaBHO3HAYHO HA YCTOIYMB MazapeH U penMOypCeH JOCTBIL.

Pannrute ogobpenus (2009-2017 r.) BKJIFOYBAT OTHOCUTEITHO
MOBeYe THKAHHO-WHKEHEPHHU M KJIETHUYHU MPOAYKTH, JOKa-
To cnex 2018 T. pacTeXbT € MPEIUMHO OT F'€HHU TepaIui,
BKJIIOYMTEIHO KJIEThUHH MPOAYKTH C TeHeTHYHa MO (pUKa-
nus (Hanp. CAR-T, kiracudunupanu kato GTMP B ciuchka)
(®urypa 1).

*4ccording to the ‘List of authorized ATMPs’ (CAT
quarterly highlights, June—November 2025). Categories:
GTMP — gene therapies; CTMP — cell therapies, TEP —
tissue-engineered products, TEP/combined — combined
ATMP (MACI).

**For 2025, products with a marketing authorisation
(MA) issued by 25 August 2025 are included (Vyjuvek,
Aucatzyl, Zemcelpro). The list also includes a product
with an ‘Opinion Nov. 2025° (Waskyra), which does not
count as an issued MA.

There has been a marked increase since 2018 — 9 ATMPs
were approved between 2009 and 2017, whilst 21 ATMPs
were approved between 2018 and 2025.

A significant proportion of the products with early
approval have had their MA suspended/withdrawn/not
renewed (e.g. Chondrocelect, Glybera, MACI, Provenge,
Zalmoxis, Alofisel, Zynteglo, Skysona, Beqvez) — 9 out
of 30 according to the status/comment in the list, which
highlights that regulatory approval is not equivalent to
sustainable market and reimbursement access.

Early approvals (2009-2017) included relatively more
tissue-engineered and cell-based products, whilst after
2018 growth has been driven primarily by gene therapies,
including genetically modified cell products (e.g. CAR-T,
classified as GTMP in the list) ( Figurel ).

KymynaTuseH bpoit ATMP ¢ MA no roavHu

N
w

N
o
s

KymynaTuseH 6poit ATMP ¢ MA
= -
o w
1

Que. 1. JluHeliHa epaghuka Ha KymynamueHusi 6pot ATMP ¢
MA no 20duHu
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Cumulative number of ATMPs by year
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Figure 1. A. Line graph of the cumulative number of
ATMPs with MA by year; B. Stacked bar chart of
new MAs by year, broken down by type (GTMP/
CTMP/TEP/combined)

Hosw paspelerus 3a ynoTtpeba (MA) Ha ATMP no roanHu - cTekHaTa Auarpama no Tmn
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Que. 2. CmekHama KosioHHa duaepama Ha Hogume MA o
200uHu, paszdeneHu no mun (GTMP/CTMP/TEP/
KOMOUHUpaHU)

New ATMP use authorizations by year - acquired chart by type

Tun ATMP
GTMP

CT™MP

TEP
KOMGUMMPINI

Fig. 2. The column diagram in the new column is based
on advice (GTMP/CTMP/TEP/combination)
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AHaTU3BT Ha TepANeBTUYHUTE 00JACTU HA MPUIIOKEHUE HA
ATMP mnpenocraBs Bb3MOXKHOCT 3a HIACHTH(HIIMpPAHE HA
MPUOPUTETHUTE HAIpaBJIEHUs] B ChbBpPEMEHHATa MEIUIIUHA,
KaTO HampuMep OHKOJIOTHSTA, XEMAaTOJIOTHSTa U PENKUTE
3abomnsBaHus. ToBa OT CBOsI CTpaHa MojamnomMara KakTo Hayd-
HaTa OOIIHOCT, TaKa U 3JPABHUTE MOJUTHUIIH IPH B3EMaHETO
Ha MH(OPMUPAHU PElICHUs, CBbP3aHU ¢ (PUHAHCUPAHETO Ha
WHOBAIUH, PAa3MPE/IEICHUETO Ha PECYPCH U pa3paboTBaHETO
Ha CTpaTeruu 3a 0OLIeCTBEHO 3/1paBe.

B crpykrypen miaan noprdonnoro or ATMP ce xapakrepu-
3HUpa C SICHO M3pa3eHa KOHIEHTpAIUs B 3a00JIIBaHUS C BU-
COKM HEYJOBJIETBOPEHU MEIULIMHCKU HYXKJH, KOETO CE€ OT-
passiBa U BbB BUCOKUSI ASIT TEPAIIUU CbhC CTATYT ,,JIEKAPCTBO
cupak™ (orphan medicinal product) - 23/30 (76,7%), kakTo u
Tepanuu, IpeMUHAIN NPe3 YCKOPsBAIIH HHCTPYMEHTH KaTo
PRIME - 17/30 (56,7%). Ha ciiegBamara Tadiuma e mpencra-
BeHoO pasmpeneneHue Ha ATMP no TepaneBTHYHA 00NIaCTH.
Ta6n. 2. PasnpedeneHue Ha ATMP o mepanesmuyHu
obnacmu (EC; n=30; knacughukayusi no ocHogHa
UHOUKayusi)

HEALTH POLICY AND PRACTICE

In terms of structure, the portfolio is characterized
by a clear focus on diseases with high unmet medical
needs, which is also reflected in the high proportion of
therapies with ‘orphan medicinal product’ status (orphan
medicinal product) — 23/30 (76.7%), as well as therapies
that have undergone accelerated procedures such as
PRIME — 17/30 (56.7%). Table 2 presents the distribution
of ATMPs by therapeutic area.

Table 2. Distribution of ATMPs by therapeutic area (EU;
n=30; classification by primary indication)

TepaneBTU4YHa obnact
Therapeutic area

4
Sh

an (%)
are (%)

MpoayKTOBU HaMmeHOBaHUA
Product names

OHKOXemMaTonorva un
TpaHcnAaHTaumaA
Oncohaematology and
transplantation

12

Yescarta, Kymriah, Tecartus, Abecma, Carvykti,
Breyanzi, Ebvallo, Aucatzyl, Zemcelpro,

40,0 Zalmoxis, Imlygic, Provenge

HacneacTtseHun xemaTto-
NOrMYHKU/KoarynaumoH-
HU 3abonABaHMUA
Inherited
haematological/
coagulation disorders

Zynteglo, Casgevy, Roctavian, Hemgenix,
Beqvez

16,7

Hesponorua (peaku re-
HeTU4YHU 3abonaBaHmUA)
Neurology (rare genetic
disorders)

Zolgensma, Libmeldy, Skysona, Upstaza

13,3

OpToneausa/xpylanHa
pereHepauus
Orthopaedics/cartilage
regeneration

Chondrocelect, MACI, Spherox
10,0

Odranmonorua
Ophthalmology

Luxturna, Holoclar
6,7 , Holo

Oepmatonorua/paHu
Dermatology/wounds

33 Vyjuvek

facTpoeHTeponorus
Gastroenterology

33 Alofisel

MeTabonnTHu 3abons-
BaHMA
Metabolic disorders

Glybera
3,3

UmyHoaeduumutn
Immunodeficiencies

33 Strimvelis

3ab6.: Pasnpedenenuemo e u36e0eHo 6bpxy CNUCbKA Ha
paspewenume ATMP na EMA/CAT (sxn. mepanuu ¢
ommezieno/npekpameno paspewenue, Omoensi3anu 6
CNUCDHKA).
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OHK0XeMaToJIOTHS U TPAHCIJIAHTALIUSA

Haii-ronsimata rpyna uaaukanuu B EC e B OHKOXeMaTosIoru-
STa, KBAETO KJIKOUOB JBUTaTel ca MEePCOHATU3UPAHUTE KJle-
TBUHU NpoayKTH, npeauMHo CAR-T tepanuu 3a B-xnersunu
MaJUTHEHOCTU U MYJITHUILIEH MUETIOM. TUIINYHU IPUMEpPH ca:

- Yescarta - 3a nudy3eH eqpokieTrueH B-kieTrueH tuMbom
(DLBCL) u npyru BHCOKOPHUCKOBH B-knerpunm numMbomu

(13);
- Kymriah - 3a B-kneTpuna octpa nm¢obaacTHa JIEBKEMHS
(ALL) u DLBCL/}ponukynapeH aumdoM npu Bb3pactHH (14);

- Aucatzyl - CAR-T mpoxykT 3a pennauBupama/pedpakrepaa
B-knerpuna npekypcopaa ALL nipu Be3pactau (15).

[Tapanenno ¢ CAR-T B To3u kinbetep nonagat u ATMP, cabp-
3aHU C TPaHCIUIAHTAIMOHHA/TIOCTTPAHCIIAHTAIIMOHHA OHKO-
XEMaTOJIOT UsL:

- Ebvallo - 3a EBV-mo3uTHBHO MOCTTpPaHCIIAHTAIIMOHHO
numponponudepatusHo 3abomsBane (EBV+ PTLD) (16);

- Zemcelpro - KJIeTh4HA Tepanus 3a Bb3pacTHU C XEMaTOJIO-
T'MYHU MaJIMTHEHOCTH, HY’K/Jaelll Ce OT aJoreHHa XeMoIoe-
THYHA CTBOJIOBOKJIETHYHA TpaHciutanTanus (allo-HSCT) npu
yutica Ha moaxosny noHop (17);

- Zalmoxis (c TociemBamo OTTEIIsAHE Ha pa3pereHUeTo,
0TOEIISI3aHO B CIIUCHKA) - KaTO aJIOBAHTHA TEpamnus MpH Xa-
nmnouaeHTndHa HSCT mpu BHCOKOPHCKOBH XEMAaTOIOTHYHH
ManuraeHoctH (18).

B PAMKHUTC Ha OHKOJIOTUYHATA 4aCT Ha rpynaTta npucbCTBAT U
HWHAWKAOWU IPpU COJTUAHU TYMOPH:

- Imlygic - npu HepesekradbuseH menanom (19).

OHKOXEeMaTOJIOTHsiTa UMa Hai-royisim 151 oT ATMP moprdo-
JINOTO, HA-BEPOSITHO OPAAHN HAKOJIKO IPUUYHHU:

(1) KnuanIHUAT e(heKT 9eCTo € I3MEPHM B KPaTKOCPOUECH XO-
PHU30HT (peMUCHS/PELUINB);

(2) Ima BB3MOXKHOCT 32 CPAaBHUTEJIHO SICHU KPaHU TOYKH U
MPOCIE/sABaHE,;

(3) CrpmecTByBa HHpACTPYKTypa B TOJIEMHUTE IIEHTPOBE 32
TpaHCIUIAaHTAINS W BUCOKOCTICIIHATH3NPaHAa OHKOXEMATOIIO-
TS, KOSTO MOXKe 1a Obie HaarpaaeHa 3a Hykaute Ha ATMP.

HaciiexcTBeHr XeMaTOJIOTHYHU M KOATYJIALMOHHHI
3a00J1sIBaHUs

Bropara mo 3HaueHme rpyna HHANKAIINN ca HACICICTBCHHUTE
(HEOHKOJIOTUYHY) XEMATOJIOTHYHN M KOaryJIallMOHHH 3a00-
nsBaHus, KpaeTo ATMP ca HacoueHN KbM (PyHKIIHOHAIHO
M3NIEKyBaHE WM JBJITOCPOYHO PEAyIHpaHe Ha HyXJaTa OT
XPOHUYHA 3aMECTHTEIHA TePaIus/TpaHcy3nu:

- Casgevy - mbpBa reHHa pefaxius (gene editing) 3a rpancgy-
3noHHO 3aBucuma f-ranacemus (TDT) u cvprnoBuaHO-KIIE-
ThuHa OorecT (SCD) (20);

- Zynteglo - 3a TDrT npu onpeaenenn renotumnose (21);
- Roctavian - renna tepanus 3a Texka xemopunus A (22);

- Hemgenix u Beqvez - rennu Tepamuu 3a xemodunus B
(23,24).

B tazu rpyna ukonomuueckara onenka (HTA) u nnmanupaneTo
Ha 010[KeTa ca CHJIHO 3aBUCHMU OT JIOMYCKAaHUS 3a MPOABII-

HEALTH POLICY AND PRACTICE

Oncohaematology and transplantation

The largest group of indications in the EU is in
oncohaematology, where personalised cell therapies are
the key driver, primarily CAR-T therapies for B-cell
malignancies and multiple myeloma. Typical examples
are:

- Yescarta — for diffuse large B-cell lymphoma (DLBCL)
and other high-risk B-cell lymphomas (13);

- Kymriah — for B-cell acute lymphoblastic leukemia
(ALL) and DLBCL/follicular lymphoma in adults (14);

- Aucatzyl — a CAR-T product for relapsed/refractory
B-cell precursor ALL in adults (15).

Alongside CAR-T, this cluster also includes ATMPs
related to transplant/post-transplant oncohaematology:

- Ebvallo — for EBV-positive post-transplant
lymphoproliferative disorder (EBV+ PTLD) (16);

- Zemcelpro — cell therapy for adults with haematological
malignancies requiring allogeneic haematopoietic stem
cell transplantation (allo-HSCT) in the absence of a
suitable donor (17);

- Zalmoxis (with subsequent withdrawal of the
authorisation, noted in the list) — as adjuvant therapy
in haploidentical HSCT for high-risk haematological
malignancies (18).

The oncology section of the group also includes
indications for solid tumours:

- Imlygic — for unresectable melanoma (19);

Oncohaematology accounts for the largest share of the
ATMP portfolio, most likely for several reasons:

(1) the clinical effect is often measurable in the short
term (remission/relapse);

(2) there is scope for relatively clear endpoints and
follow-up;

(3) there is existing infrastructure in major centres for
transplantation and highly specialised oncohaematology,
which can be adapted to meet the needs of ATMPs.

Inherited haematological and coagulation
disorders

The second most significant group of indications
comprises inherited (non-oncological) haematological
and coagulation disorders, where ATMPs are aimed at
achieving a functional cure or a long-term reduction in
the need for chronic replacement therapy/transfusions:

- Casgevy — the first gene editing treatment for
transfusion-dependent -thalassaemia (TDT) and sickle
cell disease (SCD) (20);

- Zynteglo — for TD1T in certain genotypes (21);

- Roctavian — gene therapy for severe haemophilia A
(22);

- Hemgenix and Beqvez — gene therapies for haemophilia
B (23,24);

In this group, health technology assessment (HTA) and
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’KUTEIIHOCT Ha e(heKTa U OT U300pa Ha MOAXOAIL KOMIIAPaToOp
(Harp. MoAIepHHU TPOGHUIAKTUYHU PEKUMH, BKIIOUUTEITHO He-
(axTOpHHU Tepanuu npu XeMo(uiIHs), KOeTO TUPEKTHO BIIU-
sie BbPXY MPEATNIOYUTAHNS MOJIEI 32 3aIljIallane (€JHOKPaTHO
CpeILy pa3cpoueHo/00BBP3aHO C PE3YNITATH).

Hespousorus

HeBpOJ'IOFI/I‘IHI/ITC HWHJAWKAWU Ca KOHHCHTPUPAHU ITPU PCAKH,
BI/ICOKO(‘I)aTaJIHI/I WM WHBAJIUAA3UPAIIN 336OII}IBaHI/I$[, KbJC-
TO BPEMETO 10 JICYCHUE € KPUTUIHO!:

- Zolgensma - 3a cniuHaiHa MycKyJiHa arpodust (SMA) (25);

- Libmeldy - 3a metaxpomatuuna neskoguctpodus (MLD)
(26);

- Skysona - 3a paHHa IepeOpaiHa aapeHOICBKOAUCTPOdUs
(CALD) (27);

- Upstaza - 3a neunut Ha apomarHa L-aMHHOKHCETMHHA Jie-
kapOokcmiaza (AADC) (28).

Ilpy Te3n WHAWKAIIMKA W3UCKBAHUSTA KBbM paHHA THATHO-
CTHKa (CKpUHUHT/TeHeTHYHA Bepu(UKaI¥s), HACOUBAHE KbM
HEHTBP U JIOTUCTHKA YECTO Ca OMPEACIISIIH 32 PEaTHHS 10C-
TBII, T.C. PEryJIaTOPHOTO OI0OPEHHUE HE ce TPaHCHOPMHPA aB-
TOMATHYHO B KIIMHUYHA JJOCTHITHOCT.

PereHepaTnBHa MeIUIMHA U TBKAHHO HHYKEHEPCTBO

[o-panuutre ATMP B EC ca cBbp3aHu ¢ pereHepaTuBHa Me-
JIUIIHA!

- Spherox - 3a cuMnToMaTHYHU Je()EKTH Ha KOJICHHHS XpYy-
s (29);

- Holoclar - 3a nmmbanHa CTBOJIOBOKJIETBYHA HEIOCTATHY-
HOCT BCJICICTBUE HA O9HH u3rapsuus (30).

Crmuceksr Ha EMA/CAT mokazBa, 4e 9acT OT MO-pPaHHU-
Te ThKaHHO-MHXeHepHH nponyktu (Hamp. Chondrocelect,
MACI) ca ¢ npekpaTeHO/HENOJTHOBEHO pa3pelleHHe, KOETO
WHAMPEKTHO MOAYEPTaBa, Y€ yCTOWYMBOCTTA HA T€3U MOJCIH
M3UCKBA €THOBPEMEHHO KIIMHUYHA e(DeKTUBHOCT, IPOU3BOJI-
CTBEHA CTAOMITHOCT M MKOHOMHYECKA Y KU3HECTIOCOOHOCT.

Apyru odaactu

MaKap U C MaJIBK OTHOCUTCIICH AJI, TC3U WHAUKAIIUHU UMaT
BHUCOKa 3JpaBHOIMOJUTUYCCKA 3BHAYUMOCT, TBHU KaTO YE€CTO Ka-
CadAT MAaJIKU MMAalUCHTCKHU MOITyJIallu, BUCOKA TCKECT Ha 3a00-
JIABAHCTO U OTPAaHUYCHU AJITCPHATUBU:

- Vyjuvek - nokanHa reHHa Tepamus 3a paHu Mpu AUCTpoPud-
Ha enuaepmoinnsa oynosa (DEB) (31);

- Alofisel - kjeTpuHa Tepanus 3a KOMILIEKCHU NEpUaHATHH
¢uctynu npu 6omnect Ha Crohn (¢ mocieBao OTTErIsHE OT
nazapa B EC, or6emnszano or EMA) (32);

- Strimvelis - 3a TeXBK KOMOMHHPAH UMYHOACPHUITUT TOPaTH
ADA-nepununt (ADA-SCID) (33).

Ha cnenpamara ¢urypa e npencrasen aenst Ha ATMP no Te-
pareBTHYHHU 00JIaCTH.

HEALTH POLICY AND PRACTICE

budget planning are heavily dependent on assumptions
regarding the duration of the effect and the choice of
an appropriate comparator (e.g. modern prophylactic
regimens, including non-factor therapies forhaemophilia),
which directly influences the preferred payment model
(lump sum versus deferred/outcome-based).

Neurology

Neurological indications are concentrated in rare, highly
fatal or disabling diseases where time to treatment is
critical:

- Zolgensma — for spinal muscular atrophy (SMA) (25);

- Libmeldy — for metachromatic leukodystrophy (MLD)
(26);

- Skysona—for early-onset cerebral adrenoleukodystrophy
(CALD) (27);

- Upstaza — for aromatic L-amino acid decarboxylase
(AADC) deficiency (28);

For these indications, the requirements for early diagnosis
(screening/genetic verification), referral to a specialist
center and logistics are often decisive for actual access; in
other words, regulatory approval does not automatically
translate into clinical availability.

Regenerative medicine and tissue-engineering
Earlier ATMPs in the EU are related to regenerative
medicine:

- Spherox — for symptomatic defects of the knee cartilage
(29);

- Holoclar — for limbal stem cell deficiency following
ocular burns (30).

The EMA/CAT list shows that some of the earlier tissue-
engineered products (e.g. Chondrocelect, MACI) have
had their authorisation withdrawn or not renewed, which
indirectly highlights that the sustainability of these
models requires clinical efficacy, manufacturing stability
and economic viability.

Other areas

Although they account for a small relative share, these
indications are of high health policy significance, as they
often involve small patient populations, high disease
burden and limited alternatives:

- Vyjuvek — local gene therapy for wounds in dystrophic
epidermolysis bullosa (DEB) (31);

- Alofisel — cell therapy for complex perianal fistulas in
Crohn’s disease (with subsequent withdrawal from the
EU market, noted by the EMA) (32);

- Strimvelis — for severe combined immunodeficiency due
to ADA deficiency (ADA-SCID).

Figure 2 shows the share of ATMPs by therapeutic area
(33).
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Osn Ha ATMP no TepaneBTU4HU cbnacTun

OHKOXEMaToNorua M TpaHcnnaHTauus
(n=12, 40.0%)

HacneacTBeHW XxeMaToNOrUYHW/KOAryNauMoHHW
(n=5, 16.7%)

Que. 3. [Ja1 Ha ATMP no mepanesmu4Hu obnacmu

OcTaHanu eANHUYHKU obnacTu
(n=4, 13.3%)

OdTanMonorma
(n=2, 6.7%)

PereHepaTvBHa opToneauns
(n=3, 10.0%)

Heeponorus
(n=4, 13.3%)

Share of ATMP by therapeutic areas

Oncohematology and
transplantationin=12, 40.0%)

Hereditary hematological/coagulation
disorders (n=35, 16.7%)

AHanu3bT HA TEPANIEBTUYHHUTE 00JACTH MTOKa3Ba OTUCTINBA
KOHLIEHTPAIMsl B OHKOXEMATOJOTHATA M PEAKUTE Haclel-
CTBEHH 3a00JIsIBaHUS, KOETO KOPECIOHANPA C BUCOKATa He-
YZIOBJIETBOPEHA MEUIIMHCKA HYK/a B Te3u oOnactu. Cale-
BPEMEHHO 3HAYUTEIHUAT AUl Ha JIEKapCTBaTa CbC CTATyT
,»JIEKapCTBO CHPAK* M M3IMOJI3BAHETO HA YCKOPEHHU peTyJia-
TOPHH MEXaHW3MHM TOJUepTaBaT poJsATa Ha PeryiaaropHara
paMKa 3a CTUMY/IHMpaHEe Ha MHOBAIIMMTE U OCUTYpsIBAaHE Ha
MO-PaHEH JOCTBII 10 TEPaIus.

OBCBHXOAHE

Hacrosmoro u3sciensane npejocTaBs CUCTEMaTU3UPaH IIpe-
TJIe]] Ha JIEKapCTBEHUTE NPOLYKTH 3a MOJEpHA TepaIus, Of0-
OpeHu no 1eHTpaju3upaHa npoueaypa B EBponeiickus cpo3
upe3 EBporneiickara areHnus mno jgekapcTBaTa, KaTo ouepTaBa

Remaining single areas
(n=4, 13.3%)

Ophthalmology
(n=2, 6.7%)

Regenerative orthopedics
(n=3, 10.0%)

Neurological
(n=4, 12.3%)

Figure 3. Pie chart showing the share of ATMPs by
therapeutic area

The analysis of therapeutic areas shows a clear
concentration in oncohematology and rare hereditary
diseases, which corresponds to the high unmet medical
need in these areas. At the same time, the significant
share of drugs with orphan drug status and the use of
accelerated regulatory mechanisms highlight the role of
the regulatory framework in stimulating innovation and
ensuring earlier access to therapy.

DISCUSSION

This study provides a systematic review of advanced
therapy medicinal products approved under a centralized
procedure in the European Union through the European
Medicines Agency, outlining both the quantitative
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KaKTO KOJMYECTBCHUTE MMapaMETpU, Taka U OCHOBHUTC TE€pa-
TNEBTUYHHN HAIPABJICHU HA TAXHOTO NPUJIOKCHUC.

[omydueHuTe pe3ynTaTH MOKAa3BaT SCHO M3pa3eHa BB3XOIs-
ma TeHIeHIus B Opos Ha omoOpenute ATMP, ocobeno cien
2018 r., K0eTo 0Tpa3sBa YCKOPEHOTO Pa3BUTHE HA OMOTEXHO-
JIOTUUTE W 3acujieHaTa TPaHCIAIWs Ha HAYYHU OTKPUTHS B
KJIMHUYHATA MPAaKTUKA. JJOMIHUpAIIKAT A5 HA TCHHHUTE Te-
panuu nojg4epTaBa TAXHATa BOACIIA POJIsl B ChBPEMEHHHUS Te-
pamneBTUYEH apceHal, BKJIFOUUTEIHO U IIPU BUCOKOCTIEITUATTH-
3UpaHU TMOIXOAH KaTO TEHETUYHO MOAUMDUIIUPAHH KICTHUHH
Tepanuy. KbM HACTOSIIUS MOMEHT TepaleBTHYHATA 00JACT
,,OHKOXEMAaTOJIOr sl U TPaHCIIAHTALMS € IUJIep C Hall-MHO-
ro paspemnienu 3a ynorpeda ATMP.

Bopekn nonoxurenHaTa AMHAMHUKA, Pe3yJITaTUTE TIOKAa3BaT,
4e peryIaTopHOTO OJOOpeHHe He BUHATH TapaHTUpPaA YCTOM-
YHBO MPUCHCTBHE HA Ta3apa U PEalicH JOCTHIT 32 AI[HCHTHTE,
KOETO Ce WITFOCTPHUPA OT JeIa Ha MPOAYKTH C OTTETIICHO WK
MpeKpaTeHo pasperienue 3a ynorpeba. ToBa momueprara He-
00XOMMOCTTa OT MHTETPUPAH MOAXO/, BKIFOYBAIL HE CaMO
perynaTopHa OIeHKa, HO U aIcKBATHH MEXaHU3MH 3a OIICHKA
Ha 3[IpaBHHUTE TEXHOJOIHH, IIECHOOOpa3yBaHe M PeUMOypCH-
paHe.

3AKINIOYEHUE

IlenTpanusupanara npoueaypa B paMkute Ha EBponeiickus
CBI03 JIOKa3Ba CBOSITA KJIIOUOBA POJIS 32 OCUTYPSIBAHE HA BU-
COKO HMBO Ha Hay4yHa OIEHKAa M XapMOHHU3HUPAH JOCTBHII J0
WHOBAaTUBHU Tepanuu. ChIIeBPEMEHHO OBJICIIOTO Pa3BUTHE
Ha ATMP 1m1e 3aBrcH HE caMO OT HAYYHUS HAIIPEABK, HO H OT
CIOCOOHOCTTA Ha 3APABHUTE CHCTEMH Jia HHTETPUpAT TE3H
BHCOKOTEXHOJIOTUYHH U PECyPCHO-UHTEH3WBHH TEPAIUH IO
YCTOHYUB M e(DeKTHBCH HAUMH.
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BA3WPAHO BbPXY CTOMHOCT
3APABEOINA3BAHE U
MHTENPALUUATA HA
AAHHW, NOOABAHU OT
NMAUUEHTUTE, B KOHTEKCTA
HA BBbJIFTAPCKATA 30PABHA
CUCTEMA: UHCTUTYUMNOHAITHMH
NMPEOMNOCTABKWU, AUTUTANHA
TPAHC®OPMALUA U
KOHUENTYANHA ANPOBALINA
YPE3 PAMKATA IPRO

Coust I'eopruesa', [lerss Bpbh3oBa®, Auu Jlumurposa?,
Tomop BpbH30B?

1 «
Cexyus ,,Maxpouxonomuxa*, Uncmumym 3a ukonomuye-
cKu uzcnedsanus, bvaeapcka akademus Ha HayKume

?Cexyus ,, Pecuonanna u cexmopha uxonomuxa®,
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axkademus Ha HayKume
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cucmemu’’, Hncmumym no mamemamuxa u ungopmamuxa,
buvreapcra akademus na naykume

PE3IOME

basupanomo ewvpxy cmounocm 30paseonassane (Value-
Based Health Care — VBHC) ce nanaea xamo 6odewja Kou-
yenyus 3a n000Opsasane HA eheKMUEHOCMMA, Kauecmeaomo
u ycmouyugocmma Ha 30pdgHume Cucmemu 8 YClo8usmd
Ha Oemoepaghcko 3acmapsasane, HApacmeawd 4ecmoma Hd
XpOHUYHUMeE 3a00NA6AHUA U 02PAHUYEeHU NYOIUYHU PecypCU.
[Jenmpanno macmo 8 mo3u nooxo0 3aema CUCMEeMHOMO U3-
MepeaHe Ha 30pasHUme pesyimamu CHpAMO U3NOJI38AHUINE
pecypcu, Kamo Hapacmea 3HayeHuemo Ha OanHume, 0OK1a0-
6aHU Oupexmno om nayuenmume (patient-reported outcomes
— PRO:s). Te npedocmassam ungopmayus 3a Kauecmsomo Ha
oHCUBOM, QYHKYUOHANHUS CMAmyc U CYOEeKmueHOmo 6b3-
delicmsue Ha 3a00146AHUAMA, KOAMO OONBI8A MPAOUYUOH-
HUme KIUHUYHU NOKA3amenu U pa3uupsasa OYeHKAma Hd
CMoUHOCMmMa 8 30paseonas8aneno.

Hacmoswama cmamus npedcmagnasa onum 3a aHaiu3 Ha
8v3modicHocmume 3a eueopsaeane na VBHC 6 Bwicapus,
Kamo npoyuea UHCMUmyyuoHaiHama cpeod, npoyecume Hd
oueumanna mpancghopmayus U NOMEHYUAIa Ha UHMe2pupa-
HU pamku 3a cvoupane u anaaus na PROs. Ilooxoowvm kom-
OuHUpa meopemuuen npeeied HA HAYYHAMA TUMepamypa,
UHCMUMYYUOHANCH AHAAU3 U AHAIU3 HA 30PA6HU NOTUMU-
KU, OONBIHEH OM KOHYeNmyajiHo Npuideane upe3 pamKamd
iPRO.

Pesynmamume couam, ue cvwecmeysam Ona20npusmHU
npeonocmasku 3a paspabomeane na VBHC moodenu, om-
Hacsiwu ce 00 OUSUMATUZAYUSAMA HA 30PA6EONA36AHEMO U
cmpamezuyeckume cekmopuu noaumuxy. Couyegpemento
HAKOJIKO CMPYKIMYPHU 0ZPAHUYEHUS] — BKIHOYUMETIHO UHCTU-
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ABSTRACT

Value-Based Health Care (VBHC) is emerging as a
leading concept for improving the efficiency, quality,
and sustainability of healthcare systems in the face of
demographic aging, the rising prevalence of chronic
diseases, and limited public resources. Central to this
approach is the systematic measurement of health
outcomes relative to the resources utilized, with
increasing importance placed on patient-reported
outcomes (PROs). These provide data on quality of life,
functional status, and the subjective impact of diseases,
which complement traditional clinical indicators and
broaden the assessment of value in healthcare.

This article is an attempt to analyze the possibilities
for implementing VBHC in Bulgaria, exploring the
institutional environment, digital transformation
processes and the potential of integrated frameworks
for collecting and analyzing PROs. The approach
combines a theoretical review of the scientific
literature, institutional and health policy analysis,
complemented by a conceptual implementation through
the iPRO framework.

The results indicate that there are favorable
prerequisites for the development of VBHC models
regarding the digitalization of healthcare and strategic
sector policies. At the same time, several structural
constraints — including institutional fragmentation,
resource constraints and uneven digital readiness —
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MYYUOHATHA (PPasMeHmayus, 02PanuieHus Ha pecypcume u
HepaGHOMepHA OUSUMAIHA 20MOBHOC, G6b3NPENnsIMCmMean
no-6vp30mo npuiazamwe Ha NOO0OHU Nodxoou. Mumeepupa-
Hemo Ha PROs cv»30a6a npednocmasku 3a noOnomMozHe nogu-
WABanemo na Kauecmeomo Ha 30paseona3eanemo, Onmumi-
3upanemo na pazxooume u pazpabomeanemo Ha NOIUMUKY,
OCHOBANU HA DOKA3AMEICMEd.

KarwouoBu nymu: 6azupaHo BbpXy CTOWHOCT
snpaseomnasBane (VBHC), patient-reported outcomes
(PROs), nururanHo 31paBeona3BaHe, 3[paBHa
MOJUTHKA, 3/IpaBHA HKOHOMHUKa, bbirapus

BbBEOEHUE

[Ipe3 nocnegnuTe roguuu Kounenusata 32 VBHC ce nanara
KaTo CTpaTernyecka pamMKa 3a MOoBHUIIaBaHe Ha e()eKTUBHOCT-
Ta, KAQ4€CTBOTO U yCTOﬁqHBOCTTa Ha 3}1paBHI/ITe CUCTCMMU.
OCHOBHI/ISIT AKIIEHT Ha TO3W IIOAXO[ € B’pry I/IHCTI/ITyHI/IO-
HaJIHATE MEXaHU3MHU 32 U3MEPBaHEe Ha 3[IPAaBHUTE PE3yJITATH,
OHTI/IMI/BI/IpaHe Ha pa3xo;mTe nu paspa60TBaHe Ha IIOJINTUKH,
OpI/IeHTI/IpaHI/I KBbM CTOﬁHOCTTa Ha MEAUIINHCKHUTEC yCJ'[yFI/I. B
to3u cmuchg VBHC cnenBa ga ce pasriiexjaa mpead BCUY-
KO KaTo IMOJUTHYEeCKa M yIpaBJeHCKa TpaHchopMmanus Ha
3}1paBHI/ITe CHCTCMHU, KOATO H3HUCKBaA KOOp}Z[I/IHa[II/IH Memny
I/IHCTI/ITyHI/II/ITC, 3)1paBHI/ITe opraHmauI/m U IMAalIUCHTCKUTC
OOIITHOCTH.

Ha To3u ¢on xonnenmusra 3a VBHC ce yTBbpxkIaBa KaTo
cTpaTernyecka pamka 3a TpaHc(opMaius Ha 3PaBHUTE CUC-
temu. OCHOBHATa Hiesd HA TO3U MOAXOJ €, Y€ CTOWHOCTTA B
3/IpaBeOoNa3BaHETO CJEABA Jla CE ONpeneis Upe3 ChbOTHOIIe-
HHUETO MEXJY MOCTHUTHATUTE 3APaBHU pPE3YyJTaTU U Pecyp-
CHUTE, U3MOJI3BAaHU 3a TIXHOTO MOCTUTAHE, KaTO (POKYCHT ce
M3MECTBA OT KOJIMYECTBOTO MPEAOCTABEHU YCIYTH KBM TAX-
HaTa ¢(peKTUBHOCT U Bb3jcHcTBHE BBpPXY naruenta (1), (2).
[TogoOHa HACOYCHOCT MpE/Ioara KakTo MPOMEHU BB (u-
HAHCHPAHETO, TaKa M pa3pabOTBaHE HA YIPABJICHCKH MOIXO-
JId, UHTETPUPAHU MOJIEIN Ha 3paBHU I'PUKU U CUCTEMHU 3a
M3MepBaHe Ha pe3yJTaTuTe.

Ha PROs ce mpumnucBa oco0eHO 3HaAUYECHUE B TO3M IPOLIEC.
[IpunaraneTo WM MO3BOJISIBA J]a C€ M3TOTBH OLCHKA Ha Ka-
9eCTBOTO Ha JKUBOT, ()YHKIHOHAIHOTO CBHCTOSHHEC H CY-
OCKTHBHOTO BB3JICHCTBUE HA 3a00JIIBAaHUATA, KOUTO MHOTO
9ecTO He MOrar Ja ObJaT M3MEPEeHH, M3MOJI3BAWKU Tpaju-
IHOHHUTE KIWHWYHK Moka3zatenu (3), (4). Te3u nmokasarenn
UTPasiT KIFOYOBA POJISI IPH XPOHUYHUTE 3a00JIsIBAHUS, KOU-
TO ca eIHa OT BOMCIIWTE NPUYMHU 3a 3a00JCBACMOCTTA H
CMBPTHOCTTA B CBeTOBEH Mamab (5). MaTerpupaiiku rieqHa-
Ta TOYKA Ha MAI[MCHTA B OICHKATa Ha 3JPaBHUTE Pe3yJITaTH,
ce GpopMuUpaT ycIoBUs 3a MO-e(PEKTUBHU IOJIUTHKH, TI0-110-
Opa KoOpAMHAIINS Ha MEIUIIMHCKHUTE TPUKHU U pa3padoTBaHe
HA WHAUBHUIYAJIU3APAHU TCPATICBTUIHH ITOIXO/IH.

[Tapanexno ¢ pazsutneto Ha VBHC ce nHabmogaBa yckopeHna
JUTHTaJIHA TpaHcHopMaIys Ha 3ApaBHATE CUCTEMH. BbBexk-
JaHETO Ha eJCKTPOHHHM 3JIPaBHU J0CHETA, TeIEMEIUIIHHCKH
YCIyrd, MOOHMIJIHM 3[PaBHH IPHJIOKEHHS U aHAJIUTHYHH
TEXHOJIOTHH II03BOJISIBA CHCTEMHO CHOMpaHe M aHAIU3 Ha

HEALTH POLICY AND PRACTICE

hinder the faster implementation of such approaches.
The integration of PROs creates prerequisites to
support the improvement of healthcare quality, cost
optimization and the development of evidence-based
policies.

Keywords: Value-Based Health Care, Patient-
Reported Outcomes, Digital Health, Health
Policy, Health Economics, Bulgaria

INTRODUCTION

In recent years, the concept of VBHC has emerged as
a strategic framework for improving the efficiency,
quality and sustainability of health systems. The main
emphasis of this approach is on institutional mechanisms
for measuring health outcomes, optimizing costs and
developing policies oriented towards the value of
medical services. In this sense, VBHC should be seen
primarily as a policy and management transformation
of health systems, which requires coordination
between institutions, health organizations and patient
communities.

Against this backdrop, the VBHC concept is emerging
as a strategic framework for the transformation of
healthcare systems. The core idea of this approach
is that value in healthcare should be determined by
the ratio between the health outcomes achieved and
the resources used to achieve them. This shifts the
focus from the volume of services provided to their
effectiveness and impact on the patient (1), (2). Such
a focus implies both changes in financing and the
development of management approaches, integrated
health care models and systems for measuring results.

PROs acquire particular importance in this process.
They allow for the assessment of quality of life,
functional status, and the subjective impact of diseases,
which often cannot be measured through traditional
clinical indicators (3), (4). These indicators are key
in chronic diseases, which represent a leading factor
for morbidity and mortality on a global scale (5). By
integrating the patients perspective into the assessment
of health outcomes, conditions are created for more
effective policies, better coordination of medical care,
and the development of individualized therapeutic
approaches.

In parallel with the development of VBHC, an
accelerated digital transformation of healthcare
systems is observed. The introduction of electronic
health records, telemedicine services, mobile health
applications and analytical technologies allows for the
systematic collection and analysis of large volumes
of health data. This supports decision-making at both
clinical and management levels (6). At the same time,
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rojemMu 00eMH 3paBHH JaHHH. TOBa MOAIIOMAara B3eMaHETO
Ha PCIICHUs KAKTO HAa KJIWHUYHO, TaKa M Ha YIPABJICHCKO
paBuuie (6). B cpioTo Bpeme AUTUTAIM3AIUATA TOCTABS
MPEIU3BUKATEIICTBA, CBBP3aHU ChC 3AIIUTATa HA JTMYHHUTE
JTAHHU, HHTEPOIICPATUBHOCTTA HA HH(POPMAITHOHHUTE CUCTE-
MU ¥ Pa3BUTHETO HA JUTMTATHH KOMIICTCHTHOCTH.

bwnrapckata 3gpaBHa cucTeMa IpeicTaBisiBa crienudu-
YeH KOHTEKCT 3a BHEJpsIBaHE Ha MOJENIH, OPUEHTHpaHH
KBM cTOHHOCTTa. [Ipe3 mocieanuTe ronHM ce HabII01aBaT
MpOIeCH Ha JUTHTAJIN3ANNS Ha 3]paBeola3BaHETO, BKIIO-
YUTETHO BBBEXKJAHE HA €NCKTPOHHH PELENTH, CICKTPOHHH
HaNpaBJCHUS W Pa3BUTHE HA HAIIMOHAJHA 3JIpaBHO-WH(OP-
MalloHHa HHOpacTpykTypa. Hapex ¢ ToBa cucremara ce
XapaKTepu3npa cbC CTPYKTYPHH NPETU3BUKATEIICTBA, BKITIO-
YUTETHO BUCOKO HUBO Ha JUPEKTHU IIAIIAHUS OT MaIleH-
THTE, PETHOHAJIHU PA3JINYHs B IOCTHIIA 10 37PaBHH YCIYyTH,
KaJIpoBH JNeGUINTH W WHCTHTYLHOHAIHA (hparMeHTaIus.
MexayHapoJHU aHAIU3U TOM4YepTaBar, ue 3ApaBHU CHCTE-
MU B IIPEXO0J] MOT'aT Jla U3BJIEKAT ITOJI3U OT HHTETPUPAHETO Ha
JUTHTAITHU PELICHUS ¥ U3M0I3BAaHETO Ha 3/[paBHU JIAHHH, HO
TOBA M3MCKBA KOOPJUHUPAHU TOJINTUKH, HHCTUTYITHOHAIIHA
cTaOWIIHOCT M nHBeCTUIINH B HH(pacTpykTypa (6), (7).

B TO3M KOHTEKCT MHTETPUPAHUTE PaMKH 3a ChOMpaHe H
ananu3 Ha PROs mpumoOmBaT CTpaTerndecko 3HAYCHUE.
Konmnenryannara pamka iPRO, pa3zpaboTeHa B pamMKuTe Ha
Hay4eH MPOCKT, MPEACTABIABA MHTEPAUCLHUILIMHAPEH IO/~
X0J KbM MHTETPHPAHETO Ha IMALMCHTCKAaTa MEPCICKTHBA B
YIPaBJICHHETO Ha 3PaBHUTE YCIYTH 4Ype3 W3MOJI3BaHE Ha
JUTHUTAIHU TEXHOJIOrHU. Upe3 monobeH THII paMKH Ouxa ce
MOIMIOMOTHAJIM M3MEPBAaHETO Ha 3APaBHHUTE PE3YNITATH, I10-
JOOpSIBAHETO Ha KaueCTBOTO Ha MEIMLIUHCKHTE YCIYTH H
pa3paboTBaHETO HAa MOTUTUKH, Oa3UpaHH Ha TOKa3aTeJICTBA.

LEN

OcCHOBHA 111 Ha HACTOSIIOTO M3CJIEBAHE € J1a Ce aHaIH3U-
paT Bb3MOXKHOCTUTE 3a BHeApsABaHe HAa VBHC B pamkuTe Ha
Obarapckara 3apaBHa CHCTEMa, U3CICABANKU MHCTUTYIIHO-
HaJIHaTa Cpefa, IPOLECUTE Ha IMTHTalIHA TpaHchopMaLus 1
poisisita Ha PROs kato HHCTpYMEHT 3a OIleHKa Ha 3J]paBHUTE
pe3yaTaru U e()eKTUBHOCTTA Ha 3/1paBHUTE yciuyru. Crienu-
aJTHO BHUMaHME ce 00pblla Ha Bb3MOXXHOCTHTE, KOUTO Ipe-
JIOCTaBSIT UHTETPUPAHUTE JUTHTAJIHU PAMKHU 332 ChOUpaHe U
aHaJU3 Ha JaHHM 32 NAI[UCHTHUTE, U3PAa3eHH Uype3 KOHIIEeTTY-
anHara pamka iPRO, kaTo moaxozsin Mozen 3a nmojkperna Ha
YIPaBICHUETO Ha 3paBHUTE YCIYTH U U3TPaXKJaHETO Ha I10-
JUTHUKH, 0a3UpaHu Ha JI0Ka3aTeJICTBA.

MATEPUANTI U METOAU

B HacTosmoTO N3cneBaHE € U3NOA3BaH HHTEPIUCIHILINHA-
PEH MOAXO0/, KOMTO 0O0eANHSBA TEOPETUUEH aHAIN3, HHCTH-
TYLHOHAJIEH aHAJIM3 U aHAJIN3 Ha NOJIUTHKHU B 31paBeoas3Ba-
HETO, KaKTO U KOHIIENITyaJlHa IEMOHCTpAlUsl HA UHTErpUPaHa
pamMka 3a cwOupane u ananu3 Ha PROs. KomOuHMpaHUST
MoAX0J € mpeanovyereH, Toit kato VBHC npencrasisBa kom-
IJICKCHA YIIPABJICHCKA U IIOJIUTHYECKA KOHLIECIILIUSA, IIPU KOSITO
N3MEpBaHETO Ha Pe3yJITaTHTE, OpraHnu3alMoHHaTa TpaHchop-
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digitalization poses challenges related to the protection
of personal data, the interoperability of information
systems and the development of digital competences.

The Bulgarian healthcare system represents a specific
context for the implementation of value-oriented models.
In recent years, processes of digitalization of healthcare
have been observed, including the introduction of
e-prescriptions, e-referrals and the development of a
national health information infrastructure. In addition,
the system is characterized by structural challenges,
including high levels of direct payments by patients,
regional disparities in access to healthcare services,
staffing shortages and institutional fragmentation.
International analyses highlight that healthcare
systems in transition can benefit from the integration
of digital solutions and the use of health data, but this
requires coordinated policies, institutional stability and
investments in infrastructure (6), (7).

In this context, integrated frameworks for the collection
and analysis of PROs acquire strategic importance.
The iPRO conceptual framework, developed within
a scientific project, represents an interdisciplinary
approach to integrating the patient’s perspective
into the management of health services using digital
technologies. Such frameworks can support the
measurement of health outcomes, the improvement
of medical service quality, and the development of
evidence-based policies.

AIM

The main objective of this study is to analyze the
opportunities for implementing VBHC within
the Bulgarian healthcare system, examining the
institutional environment, the processes of digital
transformation and the role of PROs as a tool for
assessing health outcomes and the effectiveness of
healthcare services. Special attention is paid to the
opportunities provided by integrated digital frameworks
for collecting and analyzing patient data, expressed
through the iPRO conceptual framework, as a suitable
model for supporting healthcare service management
and evidence-based policymaking.

MATERIAL AND METHODS

This study employs an interdisciplinary approach that
combines theoretical analysis, institutional analysis,
and healthcare policy analysis, alongside the conceptual
approbation of an integrated framework for the collection
and analysis of PROs. This combined design was selected
because VBHC represents a complex management
and policy paradigm in which outcome measurement,
organizational transformation, and technological
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Malysi ¥ TEXHOJIOrMyHaTa MHPPacTPyKTypa ca B3aMMHO3aBH-
CUMH.

TeopeTnyHMST aHAIN3 ce M3pa3siBa B MpETJie]] Ha HAyYHATa
TUTEpaTypa B 00JIacTTa Ha 3MpaBHATa HKOHOMHKA, O0IIECTBE-
HOTO 37IpaBe M 3ApaBHATa MOJUTHKA, CBBP3aHa C KOHIICIIIU-
ta 32 VBHC, pomsita Ha PROs u nururannara Tpancdopma-
IUsl Ha 3[]paBHUTE CHCTEMH. AHAIU3UPaHU ca ITyOIUKaIUH
B PELCH3MPAHU HAYYHHU CHUCAHUS, KAKTO M MEXIYHApOIHH
JIOKJIA/IA ¥ CTPATETHYECKU IOKYMEHTH Ha OpPraHu3aluu KaTo
CeeroBHata 3npaBHa opranmszanus — C30 (World Health
Organization -WHO), Opranusanusita 3a HKOHOMHYECKO
cerpynHndectBo u passurne — OUHCP (Organisation for
Economic Cooperation and Development - OECD) u Espo-
neiickara komucus - EK (European Commission -EC). Te-
OPETHYHUSAT TIPETJIe]] € OPTraHU3NPAH OKOJIO TPHU TEMaTHYHH
sapa: neuHUpPaHe W OTePAIlOHAIN3alHs Ha ,,CTOIHOCT B
3[IpaBEOIa3BaHETO; METOJOJIOTHYHN OCHOBAHUS U TIPHIIOKHH
acriektu Ha PROS kaTo pombiBany u3MepuTell Ha KINHUYHU-
Te TOKa3aTeld; JUTHTATHO 3/IpaBEONa3BaHE M MOAXOOU 3a
3[paBeoria3BaHe, OCHOBAHO Ha JIAHHHM, KaTo MPeIIOoCTaBKa 3a
CHCTEMHO ChOMpaHe, MHTErpalus U aHaJIN3 Ha pe3yJITaTUTe.

3a 1a ce MOBHIIY ITPO3PAYHOCTTA HA JINTEPATYPHHUSI TTpEre],
nonOOpBT Ha M3TOYHHUIM € HACOYCH KbM ITyOJIHKALUH H JI0-
KJIaJI1 C TIPsiKa PENICBAHTHOCT KBbM: (1) KOHLICIITYaTHH MOJCIIN
3a VBHC u m3mepBane Ha pe3ynTaturte; (i) possiTa Ha patient-
reported outcome measures (PROMs)/PROs nipu omenka Ha
Ka4ecTBO U e(peKTUBHOCT; (iil) MHCTUTYIIMOHAIHHU U TEXHO-
JIOTUYHU MPEATNIOCTABKH 3a JUTUTAIN3alUA U U3IIO0JI3BAHC HA
3[paBHU AaHHU. B nperiena ca BKIIOYEHH KAKTO TEOPETUYHH
pa3paboTKH, Taka U 000OIIEHH JOKJIaIi Ha MEKYHAPOIHH
OpraHu3aly, KOUTO HHTErPHUPAT TeHJICHIIMUTE U TTOJUTHYE-
CKUTE PaMKH.

WHCTUTYIIHOHATHUST aHaiIu3 00XBalla Mperie]] Ha perya-
TOpHATa U CTpaTernyeckara paMka Ha Oblirapckara 3apaBHa
cHCTeMa, ChC CIEIUANICH aKIEHT BbPXY MOJIUTUKUTE U MHU-
LMATUBUTE, CBBP3aHU C AMTUTAIN3ALUATA HA 3[[paBeola3Ba-
HETO, YIPABJICHUETO HA 3[PaBHUTE JaHHHU U MOI0OPSIBAHETO
Ha KauyeCTBOTO Ha MEIUITMHCKUTE yCcIayru. B aHamusa moma-
JaT GaKTOPHU KaTo CTPYKTypa Ha (PMHAHCUPAHE, OPraHU3aIUsI
HA 3[[paBHUTE yCJIYTHU, YOBCUIKH PECYPCH B 3/IpaBeolia3BaHe-
TO U CTCIICH Ha IUTUTAIHA TOTOBHOCT, KaTo (DOKYCHT € BBPXY
BpPB3KaTa UM C BB3MOXKHOCTHTE 32 OPUCHTAIIHMS KBM H3MEPH-
MU 3[[PaBHU PE3YIITATH.

Hapen ¢ ToBa € mpuiokeH KOHIENTYyaJIeH TOAX0/ 3a TIPOBep-
ka Ha pamkarta iPRO u T4 e mpeacTaBeHa KaTo UIIOCTPATUBEH
Ka3yc 3a KOMILJIEKCHO chOupane u ananu3 Ha PROs. LlenTa Ha
Ta34 MPOBEPKA € J]a ce 00CHAN KaK MOA00HH PELICHUsT MOraT
Jla TIOATIOMOTHAaT CUCTEMAaTUYHOTO U3MEPBaHE Ha pe3yJITaTH-
TE OT IJIeIHA TOYKA Ha IallMeHTa, [0-100pOTO KOOPANHUPAHE
U TIpoclie/isiBaHe Ha TPHXKUTE, KAKTO W pa3padoTBaHETO Ha
MOJUTUKH, OCHOBABAIIU CE Ha JOKA3aTEJICTBA, BKIIOUUTEIHO
Ype3 OIEHKAa Ha HeNpeKkuTe eQeKTH (Hamp. (yHKIHOHAJICH
CTaTyc ¥ COLHUAIHO (QyHKIMOHUPAHE).

KomOuHanusaTa OT Te3H METOJOIOTHYHN HACOKU OCUTYPSBa
YCIIOBHS 3a U3BBPILIBAHE HA KOMIUIEKCEH aHAJIU3 HA BB3MOXK-
HOCTUTE M OrpaHUYeHHusATa npes BHenpsiBaHeTo Ha VBHC B
Bearapus, oTunuTaiiku MHOTOACHEKTHUS XapaKTep Ha 37paB-
HaTa CUCTeMa KaTO MHCTUTYLMOHAJIHA U TEXHOJIOTHYHA Cpe-
za.
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infrastructure are mutually dependent.

The theoretical analysis is based on a review of scientific
literature in the fields of health economics, public health,
and health policy related to the VBHC concept, the role
of PROs, and the digital transformation of healthcare
systems. Publications in peer-reviewed scientific
journals, as well as international reports and strategic
documents of organizations such as the World Health
Organization (WHO), the Organization for Economic
Cooperation and Development (OECD) and the European
Commission (EC) were analyzed. The theoretical review
is organized around three thematic cores: defining and
operationalizing “value” in healthcare; methodological
foundations and applied aspects of PROs as a
complementary measure of clinical indicators; digital
health and approaches to data-driven healthcare as a
prerequisite for systematic collection, integration and
analysis of results.

To increase the transparency of the literature review,
the selection of sources is aimed at publications and
reports with direct relevance to: (i) conceptual models
for VBHC and outcome measurement; (ii) the role of
patient-reported outcome measures (PROMs)/PROs in
assessing quality and effectiveness; (iii) institutional
and technological prerequisites for digitalization and
the use of health data. Both theoretical developments
and summary reports of international organizations that
systematize trends and policy frameworks are included.

The institutional analysis includes a review of the
regulatory and strategic framework of the Bulgarian
healthcare system, with a special emphasis on policies
and initiatives related to the digitalization of healthcare,
the management of health data, and the improvement
of the quality of medical services. Factors such as
funding structure, organization of health services,
human resources in healthcare, and the degree of
digital readiness are analysed, with the focus being on
their connection to the potential for orientation toward
measurable health outcomes.

Additionally, a conceptual approbation approach is
applied by examining the iPRO framework as an
analytical case study for the integrated collection and
analysis of PROs. The purpose of this approbation is to
discuss how such solutions can support the systematic
measurement of outcomes from the patient‘s perspective,
better coordination and traceability of care, as well as
the development of evidence-based policies, including
through the assessment of indirect effects (e.g., functional
status and social functioning).

The combination of these methodological directions
allows for a complex analysis of the opportunities and
limitations facing the implementation of value-based
healthcare in Bulgaria, taking into account the multi-
layered nature of the health system as an institutional and
technological environment.
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PE3YNTATH

1. KonuentyaJ/jiHU NPeInoCcTABKH 32 BHeIPsABaHe HA
VBHC

AHanu3bT Ha Hay4yHaTa JIUTEepaTypa COUYH, 4e KOHLEMIUITA
3a VBHC ce namara xaTo cTpaTeru4ecky MojaXoj 3a MOBU-
1aBaHe Ha €(PEeKTUBHOCTTA M YCTOHYMBOCTTA Ha 3APAaBHUTE
CHCTEMHU B Cpella Ha HapacTBAlLlM Pa3XoAu M JeMorpadcku
npoMeHu. OcHoBHuAT npuHuun Ha VBHC e akneHTsT BBp-
XY 3/lpaBHUTE pPe3yJTaTH 3a MalUeHTa B CbOTHOLICHHUE C U3-
MOJI3BAHUTE PECYPCH, KOETO MpeJoara Npexos OT MOJIEIH,
0a3upanu Ha 0OeMa Ha YCIyTHTe, KbM MOJEIN, OPUCHTHPAHH
KBbM e(DeKTUBHOCTTA U MIOCTUTHATHTE pe3ynTarH (1).

To3u moaxon MMa ChIIECTBEHN MKOHOMUYECKH M3MEPEHUSI.
PasxonuTe 3a 31paBeona3BaHe ce yBeJIM4aBaT B OYTH BCHU-
KM Pa3BUTH M Pa3BHBAIIU CE CTPAHM, KATO XPOHUYHHTE 3a-
OomsiBaHMS ca OCHOBEH (haKkTop 3a HapacTBamara (GpuHaHCO-
Ba TEXECT BBPXY 37paBHUTE cucTeMu (5). B T0o3u KOHTEKCT
VBHC ce pasriexia KaTo HHCTPYMEHT 3a MO-PallHOHAIIHO
pasmnpezeseHne Ha peCypCHTE Upe3 YCTaHOBSIBAHE HA HHTEP-
BEHIIMH C BHCOKA J00aBeHa CTOHHOCT W OrpaHMYaBaHE Ha
Hee(pEeKTHBHI MEAMIIMHCKHU ITPAKTHUKH.

VYenemnoro BHenpsiBane Ha VBHC m3uckBa cuctemMHO W3-
MepBaHe Ha 3[PaBHUTE PE3YyITATH, PA3BUTHE HA aHATHTHIHH
KaImauTeTH M WHCTUTYIIMOHATHA KOOpAUHAIMA. MexTyHa-
POIHUAT ONMHT TOKAa3Ba, Y€ CTPAHUTE C AOOpe pPa3BUTH WH-
(OopMaITMOHHN CHCTEMHU M WHTErPUpAHU MOICIH Ha MEIH-
IIMHCKA TPHKa MOCTUTAT MO-0Bp3 HANIPEIBK B MPHIATAHETO
Ha oj00HU Toaxoau (6).

2. 3nauenue Ha PROs 3a oneHkara Ha 3IpaBHUTE
yeayru

PROs mpumoOmBaT Bce MO-TONSIMO 3HAYCHHE B OICHKATa
Ha e(peKTHBHOCTTA Ha 3[IPAaBHUTE yCIyTH. TpaTulmOHHATE
KIMHUYHU MTOKA3aTeIN YeCTO HE OTpa3siBaT B MOCTaThUHA
CTeIleH BB3ACHCTBUETO Ha 3a00IIBAaHUATA BBPXY €KCITHEB-
HUS KUBOT, TPYAOCIIOCOOHOCTTA M COIMATTHOTO (HyHKITHO-
HUpaHe Ha nauueHTtute. B To3um cmuceia PROs nombiasar
KIMHUYHUTE JAaHHU W MPEIOCTaBAT MO-ITBJIHA KapTHHA Ha
3npaBHHUTE pe3yaTatu (3).

Ocobeno 3naunmu ca PROs npu XpoHHYHH 3a007sBaHUS,
KOMTO M3MCKBAT JBJITOCPOYHO JICUCHHE U IPOCIEIsiBaHE.
JlaHHHTE 32 Ka4eCTBO Ha XHUBOT, (YHKIIMOHAJCH CTATyC U
MAIlMEHTCKO IIPEXKHUBIBAHE JONPHHACST 3a pa3paboTBaHETO
Ha MEPCOHAIN3UPAHN TEPANECBTHYHY MOJXOIN M IO-e(eK-
THBHO YTIpaBJIeHHE Ha 3a0onsiBanusTa (4). BkimrouBaneTo Ha
riegHaTa TOYKa Ha ITallMeHTa B OLEHKATa Ha 3JPaBHUTE YC-
JYTHU CBIIO JONPHUHACS 3@ I0-BHCOKA IPO3PAYHOCT, TOBEPHUE
M OTYETHOCT.

Ot ukoHomuuecka riuegHa Touka PROs ynecHsiBaT mo-mpe-
LM3HATa OLEHKA HA HEMPEKUTE Pa3XoJM, OTUYMTALIM HaMa-
JieHa paboToCIoCOOHOCT, OTCHCTBUSI OT PadOTa M COLMATIHU
orpaHuueHus. ToBa € OT pemiaBamio 3Ha4eHHE 32 MOJIUTH-
KHUTE, CBbP3aHH C YCTOHYMBOCTTA HA 3[[paBHUTE CUCTEMH U
ONTHMAJIHOTO U3I0JI3BaHE Ha MyOJINYHUTE PECYPCH.

HEALTH POLICY AND PRACTICE

RESULTS

1. Conceptual Prerequisites for Implementing
VBHC

The analysis of scientific literature shows that the
concept of VBHC is establishing itself as a strategic
approach for increasing the efficiency and sustainability
of healthcare systems in the face of rising costs and
demographic changes. The core principle of VBHC is
the focus on health outcomes for the patient relative
to the resources utilized, which implies a transition
from models oriented toward the volume of services to
models oriented toward their effectiveness (1).

This approach has significant economic dimensions.
Healthcare expenditures are rising in almost all
developed and developing countries, with chronic
diseases being a major factor in the increasing financial
burden on health systems (5). In this context, VBHC is
viewed as a tool for more rational resource allocation
by identifying interventions with high added value and
limiting inefficient medical practices.

Successful implementation of VBHC requires
systematic ~measurement of health outcomes,
development of analytical capacities, and institutional
coordination. International experience shows that
countries with well-developed information systems and
integrated models of medical care make faster progress
in implementing such approaches (6).

2. The Significance of PROs for Evaluating
Health Services

PROs are gaining increasing importance in assessing
the effectiveness of health services. Traditional clinical
indicators often do not sufficiently reflect the impact
of diseases on the daily life, work capacity, and social
functioning of patients. In this sense, PROs complement
clinical data and provide a more complete picture of
health outcomes (3).

PROs are particularly significant in chronic diseases
that require long-term treatment and follow-up. Data on
quality of life, functional status, and patient experience
support the development of personalized therapeutic
strategies and more effective disease management (4).
Including the patient‘s perspective in the evaluation of
health services also contributes to higher transparency,
trust, and accountability.

From an economic perspective, PROs facilitate a
more precise assessment of indirect costs, accounting
for reduced work capacity, absenteeism and social
restrictions. This is crucial for policies concerning the
sustainability of health systems and the optimal use of
public resources.
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3. Jururangnara TpancgopManus KaTto KJIK40B
¢axTop 3a VBHC

YCBBBPIICHCTBAHETO HA TUTUTATHUTE TEXHOJIOTHH € (haKTop
OT CBILECTBEHO 3HavYeHue 3a BHeApaBaHeTo Ha VBHC. Enek-
TPOHHHUTE 3[[PaBHH JOCHCTA, TCIEMCIUIIMHATA, MOOWITHHUTE
3MpaBHU MPUIOKCHUS U aHATIUTUIHUTE TEXHOJIOTHU Ch37a-
BaT MPEAMOCTABKYU 32 CHCTEMATUYHO CHOMpaHE M aHATU3 Ha
3[paBHU JaHHU B peasHo BpeMe. ToBa ylecHsBa KaKTO KJTH-
HUYHATa MPaKTHKA, TAaKa ¥ YIPABICHUETO Ha 3IPaBHUTE CHC-
TemH (6).

B HanumoHaneH KOHTEKCT TUTHTAIH3alMsATa Ha 3/(paBeornas-
BAaHETO CE pa3BHBa MOETANHO. BbBEkJaHETO Ha €NEKTPOHHU
peLenTH, eJIeKTPOHHH HallPaBISHUs U Pa3BUTUETO HA HALHO-
HaJIHU 3/1paBHO-WH(POPMAIIMIOHHN CUCTEMHU OQOPMAT TEXHO-
JOrMYHaTa WHQPPACTPYKTypa 3a MO-IIMPOKO H3MOJI3BAHE Ha
JITaHHM B yIPaBJICHUETO Ha 37paBHUTE ycryru. Hapen ¢ ToBa
ocTaBaT MPEAM3BHKATENICTBA, BKIIOYHUTEIHO OIEpaTHBHATA
CBHBMECTHMOCT Ha MH(POPMAIIMOHHUTE CUCTEMH, 3alINTaTa Ha
JUYHUTE JAaHHN M HEOOXOAMMOCTTA OT pa3BUBaHE HA IH(PPO-
BU KOMIIETEHIINH CPEl MEJUIIMHCKUTE CHENAINCTH 1 Tallu-
CHTHTE.

EBpomnelickute MOJUTHKU B 00acTTa Ha IUPPOBOTO 31pa-
BEOIIa3BaHe, BKIIFOUUTEIIHO HWHHIIMATHBaTa 3a EBporeiicko
mpocTpaHcTBo 3a 3apaBau nanHu (EHDS), ch3mgaBar mormsai-
HUTETHHU YCJIOBHS 3a MO-IIMPOKO H3IIONI3BaHE HA 3ApPaBHU
JTAHHU U pa3pabOTBaHEe Ha MHOBATUBHU yciyTH (7).

[{udpoBuTe TEXHOJOrMU MOraT Ja IOAINOMOIHAT IIpHJIa-
raneto Ha VBHC, kaTto ynecHsT chOMpaHeTo M aHaln3a Ha
3[paBHU JIaHHH, HO TSIXHATa poJisi TpsiOBa Ja ce pasriexia
KaTO MHCTPYMEHTAJIHA CIIPAMO UHCTUTYLIUOHAIHUTE U I1OJIU-
TUYECKUTE MEXaHU3MU Ha cucTeMaTa. Kio4oBoTo npeau3Bu-
KaTeJICTBO MPOJIbJIKaBa a Ob/ie JopMUpaHEeTO Ha e(hEeKTHBHA
perynaTropHa paMKa, ycTOWIMBH MEXaHU3MH 3a (prHAHCHUpaHEe
U 3aCHJIEHAa KOOPAMHALNAS MEXKJy YYaCTHUIUTE B 3/paBHATa
CHUCTEMA.

4. THCTUTYUHOHAJIHU XaPAKTEPUCTHUKHA HA
ObJrapckara 3ApaBHa cuCTeMAa

HampaBeHUAT WHCTUTYIIMOHAJICH aHAJHU3 COYH, 4e OBITrap-
cKaTa 3J]paBHa CUCTEMa C€ XapaKTEepU3Hpa cbC CMECEH MO-
nient Ha (prHaHCUpaHe, KOMOWHHPAII 33 TBJIKUTEITHO 3IPABHO
OCHTYpsIBaHE, MMyOIIMYHO (PMHAHCHpAHE W 3HAYUTEICH IPH-
HOC Ha JUPEKTHUTE IUIAlllaHHusl OT MauMueHTHTe. Bucokusr
OTHOCHTEJIEH ASJ Ha ,, JMPEKTHUTE pa3XoJu MOXKe Ja Ch3/1a-
nie Gaprepu mpel T0CThIIa 10 3APaBHU YCIYTH U J1a U30CTPH
COLIMAJIHUTE HEPABEHCTBA, KOETO MMa MPSKO OTHOIIEHUE
kbM VBHC: koraro ocTbIbT € HEpaBHOMEPEH, U3MEPEHUTE
pe3yJaTaTu U ,,CTOMHOCTTA™ Ha HUHTEPBEHIIMUTE CE€ pa3Ipese-
JISIT HEPAaBHOMEPHO, a Bb3MOXKHOCTUTE 32 HaBpEMEHHa Mpe-
BCHIIMS U paHHA WHTCPBCHIIHUS OTCIIa0BAT.

JIOMBIHUTETHN MPEIU3BUKATEICTBA CE OTKPUBAT B PETHU-
OHAJTHUTE Pa3dNuMs B JOCTHIIA 10 MEIUIIMHCKH T'PUXKH,
HEIOCTUTHT Ha mepcoHat (8) W HECHHXPOHU3HWpaHa MHCTH-
TyuoHasHA cpesa. Te3u GpakTopu BB3MPENATCTBAT BHEAPS-
Baneto Ha VBHC Mopmeny, KOUTO HM3WCKBAT KOOPIWHAIIHUS
MEXy YYaCTHUILIUTE U CPABHUTEIHO YCTOMUNBY MEXaHU3MHU
3a MpocieAsiBaHe Ha pe3ynTaTH. Benpekn ToBa cTpareruye-
CKHTE JOKYMEHTH M MHBECTHIIMUTE B AWTHUTANHU3anus Gop-

HEALTH POLICY AND PRACTICE

3. Digital Transformation as a Key Factor for
VBHC

The development of digital technologies is a key factor
for the implementation of VBHC. Electronic health
records, telemedicine, mobile health applications, and
analytical technologies create opportunities for the
systematic collection and analysis of health data in
real time. This supports both clinical practice and the
management of healthcare systems (6).

In a national context, the digitalization of healthcare
is developing in stages. The introduction of
e-prescriptions, e-referrals and the development of
national health information systems are shaping the
technological infrastructure for the wider use of data
in the management of healthcare services. However,
challenges remain, including the interoperability of
information systems, the protection of personal data
and the need to develop digital competencies among
healthcare professionals and patients.

European policies in the field of digital healthcare,
including the European Health Data Space (EHDS)
initiative, create additional prerequisites for the wider
use of health data and the development of innovative
services (7).

Digital technologies can support the implementation
of VBHC by facilitating the collection and analysis of
health data, but their role should be seen as instrumental
to the institutional and policy mechanisms of the
system. The key challenge remains the formation of an
effective regulatory framework, sustainable financing
mechanisms and enhanced coordination between health
system actors.

4. Institutional Characteristics of the Bulgarian
Healthcare System

The institutional analysis shows that the Bulgarian
healthcare system is characterized by a mixed financing
model, combining mandatory health insurance, public
financing and a significant contribution of direct
payments from patients. The high relative share of
“direct” costs can create barriers to access to healthcare
services and exacerbate social inequalities, which is
directly relevant to VBHC: when access is uneven, the
measured outcomes and the “value” of interventions are
distributed unevenly, and the opportunities for timely
prevention and early intervention are weakened.

Regional disparities in access to medical care,
staff shortages (8), and institutional fragmentation
represent additional challenges. These factors hinder
the implementation of VBHC models, which require
coordination between participants and relatively stable
mechanisms for outcome tracking. Nevertheless,
strategic documents and investments in digitalization
outline a favourable environment for the gradual
introduction of VBHC logic. Policies aimed at quality,
efficiency and use of data are conceptually compatible
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with the orientation towards measurable results. Table
1 provides a systematization of the main institutional

factors and their importance for the implementation of
VBHC.

MUpaT OJIArONPUATHH YCJIOBUsSI 3a MOCTCIICHHO BBBEXKIAHE
Ha VBHC nonxona. [TonrutrkuTe, HaCOYEHU KbM KadyecTBO,
e(hMKaCHOCT W HM3II0JI3BaHE HA JaHHH, Ca ChbBMECTUMHU Ha
KOHIICNITYaJHO HUBO C OPUCHTAIUATA BBPXY U3MEPUMH pe-
syaTtatu. B Tabnuna 1 e u3BbpiiieHo cucTeMaTu3upane Ha oc-
HOBHHUTE MHCTHTYIHOHAIHHU (PAKTOPU U TSIXHOTO 3HAUCHUE

3a mpuitaraseto Ha VBHC.

Ta6nuya 1. ViIHcmumyuyuoHanHu npednocmasku 3a
sHedpsisaHe Ha b6a3upaHo 8bpXy cmolHocm
30paeeona3saHe 8 bbrizapusi u nomeHyuasHa porssi

Ha PROs

Kntouos ¢paktop

TeKyLLO cbCcTOAHUE

3HauyeHue 3a VBHC

NMoTeHuKManeH npuHocC
Ha PROs/iPRO

BaHeTO

Aurutanusauma Ha 3gpaseonas-

Pa3BuTME Ha €NEKTPOHHMU
peuenTu, HanpaBieHUs n
34paBHO-UHbOPMALMOHHA
cuctema

Cb3paBa MHOpacTpyKTypa
3a M3MepBaHe Ha 34paBHuU
pesynTtaTtu

MpocnennsaHe Ha
KauyeCcTBOTO Ha XMUBOT U
edeKTa oT TepanumTe

¢uHchupaHe Ha cucrtemarta

CmeceH mogen ¢ BUCOK AAN Ha
AVPEKTHM NnalaHma

OrpaHunyeHuns 3a nHBec-
TULMW W PUCK OT HepaBeH
[0CTbN

Mo-To4YHa oLeHKa Ha
pasxoa—edeKTUBHOCT

uma

WHCTUTYLMOHANHA KOOPAUHA-

YacTuyHa pparmeHTaums

3aTpyAHABA UHTErpUPaHn
MOZeNN Ha rpusKa

MofobpeHa KoopauHa-
LA Yypes NaLmeHTCKM
JaHHK

YosewkKu pecypcu

PervioHanHu gucbanaHcu m
Kaaposu aedmuntn

OrpaHuyeH KanauuTeT 3a
BHeApsABaHE Ha MHOBaLUM

AnrutanHu peweHuns
3a ONTUMU3ALUMA Ha
npouecute

3ApaBHU NONIUTUKMU

PoKyc BbpXy AUrUTann3auma
M KauyecTBo

KoHuenTyanHa cbBMecTU-
mocT ¢ VBHC

MOAUTUKM, OCHOBAHM
Ha [loKa3aTencTea upes
PROs

MauuneHTCcKo yyacTue

HapacTsalia pons, HO orpaHu-
YyeHa npaKkTuKa

Kntouoso 3a VBHC

MoBuweHa Nnpo3pavyHocT
v gosepue

H3mounuk: Aemopcka pazpabomka 6b3 0CHOB8A 1A NPoseden
UHCTMUMYYUOHANEH AHANU3 U USNONI36AHUME USMOYHUYU 6

uscaeosanemo, (6), (7).

Table 1. Institutional Prerequisites for the Implementation
of VBHC in Bulgaria and the Potential Role of

PROs

Key Factor

Current State

Significance for VBHC

Potential Contribution
of PROs/iPRO

Healthcare Digitalization

Development of
e-prescriptions, referrals, and
health information systems.

Creates the infrastructure for
measuring health outcomes.

Tracking quality of
life and the effect of
therapies.

System Financing

Mixed model with a high share
of out-of-pocket payments.

Limitations on investment
and risk of unequal access.

More accurate
assessment of cost-
effectiveness.

Institutional Coordination

Partial fragmentation.

Hinders integrated care
models.

Improved coordination
through patient data.

Human Resources

Regional imbalances and
staffing deficits.

Limited capacity for
implementing innovations.

Digital solutions for
process optimization.

Health Policies

Focus on digitalization and
quality.

Conceptual compatibility
with VBHC.

Evidence-based policies
through PROs.

Patient Participation

Growing role, but limited
practice.

Key to VBHC.

Increased transparency
and trust.
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Source: Author’s development based on the conducted
institutional analysis and the sources used in the study (6), (7).
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5. Konnentyaanara pamka iPRO kato npumep

32 MHTErpanus HA NAUEHTCKO-OPUEHTUPAHATA
NnepcneKTuBa

Pamkara iPRO npejcraBisiBa HHTEPIUCIUILUIMHAPCH MOJICI,
MpH KOHTO 4Ype3 M3MOI3BaHE HAa JUTHUTATIHU TEXHOJOTHHU CE
OCBIIECTBSIBA HHTETpUpaHO chOupane u aHanu3 Ha PROs. T4
o0enMHsIBa MEIMIIMHCKH, HKOHOMUYECKH U COLMAIHH U3Me-
pEHHS Ha 3/1paBeTO M Ch3JaBa MPEANOCTaBKU 3a MO-IIbIHA
OIIEHKA Ha 3/IPaBHUTE PE3yJITaTH, AOMBJIBANKN KIMHUYHUTE
MOKa3aTesay ¢ UHPOpMAIHs 3a KaYeCTBO Ha )KUBOT, (PYHKIIHO-
HaJIeH CTaTyC U CyOeKTHBHO BB3JCHCTBUE Ha 3a00JIBaHETO.
Ha xonuentyanno paBuumie iPRO moxe na ce pasriexja
KaTo ,,MOCT* MEXJly NepcleKTHBaTa Ha IMallieHTa U yIpa-
BJICHCKHUTE PELICHUSs], Thil KaTo TpaHCc(hOopMHUpa UHIUBH Tyl
HUS ONIUT B CTPYKTYPUPAHH MTOKA3aTEIH, MPHIOKUMH KaKTO
Ha KJIMHUYHO, TaKa U Ha OPraHU3allMOHHO HUBO.

3HaunTeNEeH NMPUHOC Ha MOAOOHU KOHLENTYaJHH KOHCTPYK-
LUU € TeXHUAT MOTEHIHAJ Ja MOANOMOIrHAT MPaKTHYECKO-
TO IpUJIaTaHe Ha ,,CTOMHOCT® 4pe3 MpUlaraHe Ha U3MEPUMHU
pe3yJiTaTu, KOUTO ca ONpEeleNsIiy 3a MalueHTa U Morar aa
ObJar aHaJIM3MpaHU B JuHaMKKa. ToBa Ch3aaBa yclIOBHUS 3a
10-100p0 HaCOYBAHE Ha 3[PaBHUTE HHTEPBEHLIMH U 110-e(ek-
THBHO U3IOJI3BAHE HA PECYPCH, BKIIOUUTEIHO Ype3 Mpeaoc-
TaBSHETO Ha MO-O0bp3a oOpaTHa BPb3Ka OTHOCHO e(eKTHTE
oT TepanuaTra. OT 3ApaBHO-UKOHOMHUYECKA TJ€JHA TOYKa
pamkara iPRO cnomara KakTo NpH OIleHKaTa Ha KJIWHUYHA-
Ta e(peKTHBHOCT, TaKa M IIPU aHAJIM3a Ha HETPEeKnTe e(heKTH,
CBBP3aHU C pabOTOCIIOCOOHOCTTA, €KEIHEBHATA aKTUBHOCT
U COLMAJIHOTO (YHKIHMOHHMpAaHE, KOUTO YECTO OCTaBaT He-
JIOCTAaThYHO BUJUMHU IIPU TPATUIIMOHHUTE MEPKH.

[TonoOHM paMKM MOTaT J1a HOAKPEIST U Pa3paboTBAHETO Ha
MOJUTHKY, Oa3MpaHU Ha JI0KAa3aTeJICTBA, YPE3 CUCTEMHO Ch-
OupaHe Ha JaHHU M BB3MOXKHOCT 32 arperupaHe Ha pesyil-
TaTH Ha HUBO I'PyIH NAIUEHTHU U TOMYJIAMOHHY TTOATPYTIH.
ToBa ocurypsBa 1mo-100po pazOupaHe Ha HEPABEHCTBATa B
pe3yaTaTuTe W MO-IPEU3HO HacoyBaHe Ha pecypcu. B op-
TaHW3aIMOHEH ACHEKT NHTETPUPAHUTE TUTHTAIIHU PEIICHUS
OyaronpusATCTBAT MPOCICIUMOCTTa HA TPHIKUTE U MOTaT Ja
ofOoOPAT KOOPAMHALMATA MEXKAY PA3INIHUTE HUBA HA CHC-
TeMmara, [Py yCJIOBHE Y€ ca HaJINIE WHCTUTYIIMOHAJIHA MOJ-
Kpena, ycTOWYnBO (prHaHCHpaHe U MUHMMAJIHO HEOOXo1u-
Ma CbBMECTHMOCT Ha MH()OPMAIIMOHHHTE CHCTEMH. B To3H
cmucha iPRO mpepcTaBisiBa KOHIIETITYaTHO aripoOHpaHe Ha
IOAX0J1, CbBMeCcTUM ¢ Jiorunkara Ha VBHC u ¢ moTeHnmai 3a
pasmupsiBaHEe KbM JPyTH XPOHUYHU ChCTOSHUS ¥ OpraHn3a-
IIUOHHO-YIPABJICHCKH PAMKH.

OBCBbXOAHE

Honyuyenute pesynraru otkposisar VBHC karo 3Hauum mno-
TEHIIMaJ 32 Pa3BUTHE HA 3PABHUTE CUCTEMH, BKIIOUUTEIHO
B OBJNTapCKUsi KOHTEKCT, KaTO €IHOBPEMEHHO C TOBA aKIICH-
THPAT BBPXY CIOKHOCTTA Ha MpoIleca Ha BHeApsABaHe. TpaH-
chopManusaTa KbM MOJEIH, OPUCHTUPAHU KBM 3[paBHUTE
pe3yaTaTH U pecypcHara e()eKTHUBHOCT, IPEATNoara He caMo
TEXHOJIOTHYHH PEIICHUs, HO ¥ MHCTUTYLMOHAIHHU pedopMH,
pa3BUTHE HA aHAJUTHYEH KalallUTeT U aKTUBHO yyacTHe Ha
MaIlUEeHTHUTE.

HEALTH POLICY AND PRACTICE

5. The iPRO Conceptual Framework as an
Example of Integrating the Patient Perspective
The iPRO framework represents an interdisciplinary
model for the integrated collection and analysis of PROs
through the use of digital technologies. It combines
medical, economic, and social aspects of health and
allows for a more complete assessment of health
outcomes by complementing clinical indicators with
information on quality of life, functional status, and the
subjective impact of the disease. At a conceptual level,
iPRO can be seen as a “bridge” between the patient
perspective and management decisions, as it transforms
individual experience into structured indicators
applicable at both the clinical and organizational levels.

A significant contribution of this type of framework is its
potential to support the operationalization of ,,value by
introducing measurable outcomes that are meaningful
to the patient and can be tracked over time. This creates
conditions for better targeting of interventions and
more rational resource use, including through faster
feedback regarding the effects of therapy. From a health-
economic perspective, the iPRO framework assists
not only in assessing clinical effectiveness but also in
analysing indirect effects related to work capacity, daily
activity, and social functioning, which often remain
insufficiently visible with traditional measures.

Such frameworks can also support the development
of evidence-based policies through the systematic
collection of data and the ability to aggregate results at
the level of patient groups and population subgroups.
This allows for a better understanding of inequalities
in outcomes and more precise targeting of resources.
In an organizational aspect, integrated digital solutions
facilitate the traceability of care and can improve
coordination between the various levels of the system,
provided that institutional support, sustainable
financing, and the minimum necessary interoperability
are available. In this sense, iPRO represents a conceptual
approbation of an approach compatible with the VBHC
logic and with the potential for expansion toward other
chronic conditions and organizational contexts.

DISCUSSION

The results highlight VBHC as a significant potential
for the development of health systems, including in the
Bulgarian context, while simultaneously emphasizing
the complexity of the implementation process. The
transformation to models oriented towards health
outcomes and resource efficiency implies not only
technological solutions, but also institutional reforms,
development of analytical capacity and active patient
participation.
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3OPABAHA MONATUKA U MPAKTUKA

Ocobeno BaxxHa pois B pexoaa kbM VBHC uma gururanu-
3anusiTa (8), ¢ MOMOIITa Ha KOSITO ce 00e3euaBa CHCTEMHOTO
crOMpaHe W aHAIU3bT Ha 37paBHU NaHHU. Cpel Hail-BaXKHU-
T€ CTBHIIKHA KBM H3rpakJaHe Ha HHPPACTPYKTypaTa, HEOOXO-
numa 3a BHeapsaBaHeTo Ha VBHC, ce siBsiBa BbBEKJAHETO HA
CJIEKTPOHHH PEIENTH, SICKTPOHHH HAIpaBICHUS W pa3pa-
0OTBAaHETO HA HAIIMOHAIHU 3IPaBHO-WH(MOPMAITMOHHU CHC-
TeMu. EZHOBpEeMEHHO C TOBa OCTaBaT MPeanu3BUKATEIICTBA IO
OTHOIIICHNE Ha OIepaTHBHATA CHBMECTHMOCT, 3aIIUTaTa Ha
JUYHUATE JaHHU W MU(POBHUTE KOMIETEHIIUH, KOUTO TIPSIKO
BIIMSISIT BHPXY CIIOCOOHOCTTA HA CHCTEMAaTa Jia U3MoJI3Ba JaH-
HU B PAMKUTE Ha IIUKbBJIA HA yIIPaBJICHHUE.

Wnrerpupanero Ha PROs pasmupsBa BB3MOXKHOCTUTE 32
OLICHKA Ha 3[paBHUTE pe3ynTarTu. VIHTerpupaHeTo Ha manu-
EHTCKaTa IePCIEeKTHBA /1aBa Bb3MOXXHOCT 32 TO-IThJIHA OLCH-
Ka Ha Ka4eCTBOTO Ha METUIIMHCKUTE YCIyTH, OCOOEHO B CIIy-
JauTe ¢ XPOHWYHM 3a00JNIABAaHNUS, IPU KOUTO Ka4eCTBOTO Ha
KHUBOT ¥ (PYHKIMOHAIHUAT CTATyC ca KJIIOYOBU MOKA3ATEIN.
ITonoGeH THI MOAX0/ Ch3AaBa MPEANOCTABKY 3 Pa3BUTHE HA
MepCOHAJIM3UPaHA TEPANIeBTUYHHM CTPATErMy U 3a MHO-edek-
THUBHO yIIPABJICHUE HA PECYPCUTE.

B Bwirapust MHCTUTYLMOHAIHATA CPela MPOJBIDKaBa J1a ce
COTBCKBA CHC 3HAUNUTEIIHN CTPYKTYpHHU orpaHuyeHus. Cme-
CEHMAT MOJEN Ha (PMHAHCHpAHE, BUCOKHUAT 51 Ha IUIAIIA-
HUSTA 32 CMETKa Ha MAIUCHTUTE U CerMEHTHpaHaTa WHCTHU-
TyIHOHAJIHA CTPYKTypa BB3MPENATCTBAT INPUIATaHETO HA
UHTETPUPAHN MOJCIH Ha IpyKU. ToBa M3MCKBA KOOPINHUPA-
HU TIOJINTUKHU, HACOYCHHU K'bM IMOBUIIIABAaHE HA €)EKTHBHOCT-
Ta U YCTAaHOBSIBaHE Ha MO-SICHU MEXaHHU3MHM 3a OTUETHOCT IO
OTHOILICHHUE Ha pe3yJITaTHTE.

Konmenryarnata pamka iPRO e pasriemana B ToBa HU3cie[-
BaHE KaTO WHCTPYMEHT 3a WHCTHTYIMOHATHA MOAKpEIa Ha
VBHC wmopenn upes maTerpupane Ha PROs B mpouecure
Ha OICHKAa Ha Ka4eCTBOTO Ha MEAHMIIMHCKHUTE YCIYyTH U pas-
paboTBaHe Ha 3APaBHU MOTUTHKU. KIIOWOBOTO MSICTO € OT-
peNeHO Ha YNPaBICHCKUTE W TOJUTUYECKHTE ACIEeKTH Ha
M3I0JI3BAHETO Ha MOJOOHHM PaMKH, a HE Ha TEXHOJIOTHYHATA
nH}ppacTpyKTypa cama 1o cede CH.

3a cucremarusupane Ha (aKTOPHUTE, BINSCIIN BPXY BHEIPS-
Baneto Ha VBHC u unrterpupanero Ha PROs B bwarapus,
e merorBeH SWOT (Strengths, Weaknesses, Opportunities,
Threats) ananms, mpeactase B Tadmmma 2.

Ta6nuuya 2. SWOT aHanu3 Ha eHedpsisaHemo Ha 6a3upaHo
8bpxy cmotiHocm 30paseona3saHe u PROs 8
Evnieapus

HEALTH POLICY AND PRACTICE

The role of digitalization (8) is particularly important,
as it provides the prerequisites for the systematic
collection and analysis of health data. Among the most
important steps towards building the infrastructure
needed to implement VBHC are the introduction of
e-prescriptions, e-referrals and the development of
national health information systems. At the same time,
challenges remain in terms of interoperability, data
protection and digital competences, which directly
impact the system’s ability to use data within the
governance cycle.

Integrating PROs expands the possibilities for
evaluating health outcomes. Including the patient’s
perspective allows foramore comprehensive assessment
of the quality of medical services, especially in chronic
diseases where quality of life and functional status are
key indicators. Such an approach creates conditions for
the development of personalized medicine and more
effective resource management.

However, the institutional environment in Bulgaria
continues to be characterized by structural limitations.
The mixed financing model, high share of out-of-
pocket payments and segmented institutional structure
hinder the implementation of integrated models of care.
This requires coordinated policies aimed at increasing
efficiency and establishing clearer accountability
mechanisms for results.

The iPRO conceptual framework is examined in this
study as a tool for institutional support of VBHC models
by integrating PROs into the processes of assessing
the quality of medical services and developing health
policies. The emphasis is placed on the managerial and
policy aspects of using such frameworks, rather than on
the technological infrastructure itself.

To systematize the factors influencing the
implementation of VBHC and the integration of
PROs in Bulgaria, a SWOT (Strengths, Weaknesses,
Opportunities, Threats) analysis has been prepared,
presented in Table 2.

CunHU cTpaHn

Cnabu cTpaHu

Pa3BuTME Ha AuruTanHaTa MHOGPACTPYKTYpa M HALMOHAHU
34PpaBHO-MHPOPMALMOHHM CUCTEMM

MHCTUTYUMOHaNHA dparmeHTaLma U orpaHNMYeHa Koopam-
Hauma

Hanuune Ha cTpaTernyeckn NONUTUKK 3@ AUTUTaNN3aLMA U
KauyecTBO Ha 34paBHUTE yCaYru

OrpaHuyeHn GUHAHCOBU PECYPCU U BUCOK AAN HA AUPEKTHU
naauLaHunn

HapacTBaly, MHTEPEC KbM aHANN3 Ha 34PABHU AaHHM

HefocTaTbyHa MHTErpaumsa Ha MHGOPMALMOHHUTE CUCTe-
Mu

AKTUBHa Hay4yHOM3C/Ne0BaTe/ICKa AeMHOCT U UHOBATUBHM
peweHusa (KA. iPRO)

HepocTaTbyHU AUTUTANHN KOMNETEHTHOCTM Cpej YacT OT
cneunanncTuTe U NnaumeHTuTe

MoTeHUKWan 3a UHTerpmMpaHe Ha NaLMeHTCKaTa NepcrnexkT1uBea B
34paBHaTa NONNUTUKa

OrpaHquHa NPaKTMKa 3a CUCTEMHO MU3NON3BaHE Ha PROs
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HEALTH POLICY AND PRACTICE

Bb3MOXKHOCTHU

3annaxu

EBpONenckn NoNUTUKK 33 AUTnTanmsauma v obMeH Ha 34paBHU
OaHHU

PerynatopHu orpaHuyeHuns c orneg, 3awmtaTa Ha IMYHUTE
OAHHK

duHaHCcMpaHe NOCpPeACTBOM eBPOMNeNCKM NPOrpamm U HayyHm
NpoeKTH

HepoBepune KbM M3MONA3BAHETO HA 34PaBHU AaHHM

Pa3BuTHe Ha 3apaBeona3BaHe, OCHOBAHO Ha AAaHHW U aHaAN-
TUYHU TeXHONOrnn

MKOHOMMYECKa M NOAIUTUYECKA HeCTabUNHOCT

HapacTBaly, MHTepec KbM NepcoHanMsnpaHa meguumnHa

PUCK OT AUrMTanHO HepaBeHCTBO

PasBuTME Ha NONUTUKM, OCHOBAHM Ha AOKa3aTeNCcTBa Ypes
peanHu gaHHu

3abaBAHe Ha UHCTUTYLUMOHaNHUTE pedopmu

H3mounuk: Asmopcka paspabomka (SWOT ananu3s) na ocnosama
Ha pesyimamume om u3ci1e08aHeno u usnoa36anume OOKyMeHmu/
odoknaou (5), (6), (7).

Table 2. SWOT Analysis of the Implementation of Value-
Based Healthcare and PROs in Bulgaria

Strengths

Weaknesses

Development of digital infrastructure and national health
information systems.

Institutional fragmentation and limited coordination.

Existence of strategic policies for digitalization and the quality
of health services.

Limited financial resources and a high share of out-of-pocket
payments.

Increasing interest in health data analysis.

Insufficient integration of information systems.

Active research activity and innovative solutions (including
iPRO).

Insufficient digital competencies among some specialists
and patients.

Potential for integrating the patient perspective into health
policy.

Limited practice of systematic use of PROs.

Opportunities

Threats

European policies for digitalization and the exchange of health
data.

Regulatory constraints regarding personal data protection.

Funding through European programs and scientific initiatives.

Distrust toward the use of health data.

Development of data-driven healthcare and analytical
technologies.

Economic and political instability.

Growing interest in personalized medicine.

Risk of digital inequality.

Development of evidence-based policies through real-world
data.

Delays in institutional reforms.

SWOT pamkaTa TOka3Ba, 4e peaHHUAT MOTEHIIHAT 3a MPH-
narane Ha VBHC B Brirapus 3aBucH OT cTeneHTa, 10 KOSTO
cucTeMara IpeMHHaBa OT YACTUYHH HU(PPOBU PEUICHUS KbM
WHTETPUPAHO M3IOJI3BAHE HAa JAHHU 3a PE3YITATUTE B PaM-
KHTE Ha yTIPaBICHCKUS HUKBI. [IpaKTHUECKOTO MPHUIIOKEHHUE
Ha PROs npeamonara He caMo TEXHOJIOTHYHA BE3MOKHOCT 32
chOMpaHe Ha JaHHU, HO U SICHU IPaBUJIA 32 HHTEPIPETAIHs,
CTaHAAPTHU3ALNS HAa MHANKATOPH ¥ MEXaHW3MH 3a U3II0JI3Ba-
HE Ha Pe3yJTaTHTE IPU OIEHKA Ha KadeCcTBO, IUIAHUPAHE H
¢unancupane. [Ipu nmurmca Ha MOJOOHN MEXaHU3MH CHIIECT-
ByBa puck PROs nma ocraHaT emm3oqndeH WHCTPYMEHT, 0e3
YCTOMUYNBO BIUSHUE BbPXY MPAKTUKUTE U TIOJIUTUKHTE.

Source: Author’s development (SWOT analysis) based on the
research results and the documents/reports used in the study (5),

(©), (7).

The SWOT framework demonstrates that the real
potential for implementing VBHC in Bulgaria
depends on the extent to which the system transitions
from partial digital solutions to the integrated use
of outcome data within the management cycle. The
practical application of PROs presupposes not only
the technological capability for data collection but
also clear rules for interpretation, standardization of
indicators, and mechanisms for using results in quality
assessment, planning, and financing. In the absence
of such mechanisms, there is a risk that PROs will
remain an episodic tool without a sustainable impact on
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3OPABAHA MONATUKA U MPAKTUKA

B To3u cmucen pamku karo iPRO morar ma umar possita
Ha ,,IPEBOA"" MEXAYy MAIIUEHTCKHUS OMUT U HU3MEPUMHU TO-
Kas3aTelyd, KOUTO Ja MoJIoMarar KJIMHWUYHU W YyIpaBJIeH-
CKM penieHus. TeXHUT MOTEeHIINAJ € Hali-BUCOK B 00JIaCTH,
KBJICTO XPOHUYHOCTTA, BAPUAOMIIHOCTTA HA CUMIITOMHUTE U
BB3JICHCTBUETO BBPXY CKCAHEBHOTO (PYHKIMOHHPAHE Ipa-
BAT TPAJULIMOHHUTE KJIMHUYHU TOKA3aTeJIM HEJOCTAaThUHU
3a OllCHKa Ha peanHus eeKT OT MHTepBeHIuUTE. ToBa Ch3-
JlaBa yCJIOBHUS 3a MO-IIPELU3HO OINpEe/IesIsiHE Ha LIEJIUTE Ha Jie-
YCHHETO M 3a MO-CTPYKTypHpaHa oOpaTHa BPh3Ka OTHOCHO
e(DeKTHBHOCTTA HAa PA3JIMYHUTE MOIXOIU, BKIIOYUTEIIHO C
OrJie]] Ha Ka4eCTBOTO Ha )KUBOT.

YcToiunBOTO NpHIIaraHe M3MCKBa ONTHMHU3HMPaHe Ha MHCTH-
TYHHOHAJIHATa KOOPJAMHALNS U Pa3BUTHE HA YOBEUIKUS Ka-
nutan. Hapex ¢ TexHonmornyHata HHPpPaCTPyKTypa ca HYyX-
HU KOMIIETEHTHOCTH 32 paboTa ¢ JaHHH, HHTepIpeTanus Ha
pe3yaTaTd M KOMYHHMKAIMs C IAIUEeHTH, KaKTO U JIOBEpHE
OTHOCHO 3aIlIUTaTa ¥ MOJA3UTE OT U3IMOJI3BAHETO HA 31paBHA
nHpopmMarus. CrenoBaTelIHO MOJIUTHKUTE 3a JUTHTAIN3a-
LU CJIeABA Ja CE PA3MIIeKAaT KaTo 4yacT OT HO-IIMPOKa CTpa-
TErusi, OpUCHTUPAHA KBbM PE3yATaTUTE, BKIIOUUTEIHO pas-
paborBaneTo Ha cranAapTH PROS, cTUMyiH 3a HHTETpUpaHu
MOJIEJIH Ha TPYIKH M MEXaHN3MHU 32 MOHUTOPUHT U OLICHKA Ha
pesyJsTarure.

CienBa 1a ce mopyepTae, 4e HACTOSLIMAT aHaJH3 PasTIIeK-
Ja 6a3UpaHOTO BBPXY CTOMHOCT 3[paBeora3BaHe IMPEIUMHO
Ipe3 MHCTHTYIMOHAIHATA W MOJMTHYECKAaTa MEepCIeKTHBA.
W xoHOMHYECKHTEe M3MEPEHHsl Ha AMTHTAHaTa TpaHchop-
Malus Ha 30paBeoNa3BaHeTO M PONISATa Ha 3[PAaBHUTE JAaHHH
KaTO CTPATErHYecKH pecypc ca MpeaMeT Ha OTIeIeH U3clie-
JIOBATEJICKU aHAJIN3.

3AKNMIOYEHUE

B HacrosimoTo u3cienBaHe ca pasriielaHd Bb3MOXKHOCTH-
Te 3a BHenpsiBaHe Ha VBHC B Obirapckusi KOHTEKCT, KaTo
€ HalpaBeH aHaJu3 Ha WHCTUTYLHOHAJHATa cpela, pas3Bu-
THETO Ha JIUTUTAIHOTO 3/paBeonasBaHe U possita Ha PROs.
Pesynrarute couar, ue makap VBHC Bce o1iie n1a He € HanbJ-
HO WHTETPUPAHO B HAI[MOHAHHUTE MOJUTHKH, CHIICCTBYBAT
MIPEIMOCTAaBKH 3a MOCTENCHHO Pa3BUTHE, O0YCIOBEHH OT ITH-
(bpoBU3anMATA Ha 3ApaBHATA CHCTEMA, CTPATETHIECKUTE CEK-
TOPHH TIOJTUTHKHU U HAPACTBAIIUS HHTEPEC KbM U3IOJI3BAHETO
Ha 37paBHU JJaHHU 32 YIPaBJICHUE HA MEIUITMHCKUATE YCIYTH.

AHanu3bsT U3ThKBa 3HaYeHHeTo Ha PROs kato MHCTpyMeHT
3a MO-ISJIOCTHA OLIEHKA Ha 3JpaBHUTE Pe3yJITaTH, BKIIOYH-
TEITHO KA4ECTBOTO HA )KUBOT, (yHKIIMOHATHOTO ChCTOSTHUC H
CONMaTHOTO (PyHKIIMOHUpAHE Ha MAIUCHTHTE. BKITFOUBaHETO
Ha MOZOOHW MaHHU CHh3AaBa MPEATIOCTABKU 3a Pa3BUTHE Ha
MO-TIEPCOHATN3NPAHH TePATIeBTUYHHU TOIXOAH, TIOT00psIBaHEe
Ha KayeCTBOTO HAa MEAMIIMHCKHUTE YCIYTH U TO-e(pEKTHBHO
M3MOJI3BaHe Ha PECypcuTe B 3ApaBeola3BaHeTo. EmHOBpe-
MEHHO C TOBa BHEJPSIBAHETO HA TAKWBA MOJXOH MPEAToIara
CTaHJIapTU3MpaHe Ha MHCTPYMEHTHUTE 3a ChOMpaHe Ha TaHHH,
HENPEKbCHATO pa3BUBAHE HA aHAJIMTHUYHU KaaluTeTH U 13-
rpakJiaHe Ha JOBEpUE y MALUEHTUTE KbM MPOIECUTE IO Ch-
OMpaHETO W U3IMOJI3BAHETO HA 3/IpaBHA WH(POPMAIIHSL.

HEALTH POLICY AND PRACTICE

practices and policies.

In this sense, frameworks such as iPRO can serve the
role of a ,translation® between the patient experience
and measurable indicators that support clinical and
managerial decisions. Their potential is greatest in areas
where chronicity, symptom variability, and impact on
daily functioning make traditional clinical indicators
insufficient to assess the real impact of interventions.
This creates the conditions for more precise definition
of treatment goals and for more structured feedback on
the effectiveness of different approaches, including in
terms of quality of life.

Sustainable implementation requires optimization of
institutional coordination and development of human
capital. Alongside technological infrastructure,
competencies for working with data, interpreting
results, and communicating with patients are needed,
as well as trust regarding the protection and benefits of
using health information. Digitalization policies should
therefore be seen as part of a broader results-oriented
strategy, including the development of PROs standards,
incentives for integrated care models, and mechanisms
for monitoring and evaluating outcomes.

It should be emphasized that this analysis examines
value-based healthcare primarily from an institutional
and policy perspective. The economic dimensions of
the digital transformation of healthcare and the role of
health data as a strategic resource are the subject of a
separate research analysis.

CONCLUSION

This study examines the possibilities for implementing
VBHC in the Bulgarian context, analyzing the
institutional environment, the development of digital
healthcare, and the role of PROs. The results indicate
that although VBHC is not yet fully integrated into
national policies, there are prerequisites for gradual
development, driven by the digitalization of the
healthcare system, strategic sector policies, and
the growing interest in the use of health data for the
management of medical services.

The analysis highlights the significance of PROs as a
tool for a more comprehensive assessment of health
outcomes, including quality of life, functional status,
and the social functioning of patients. Integrating such
data creates opportunities for the development of more
personalized therapeutic approaches, enhancement
of medical service quality, and more effective use of
healthcare resources. Concurrently, the implementation
of such approaches requires the standardization of
data collection tools, the development of analytical
capacities, and the building of trust among patients
regarding the use of health information.
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[Tonyuenute pesyntatu or SWOT ananmsa mokasBaT, 4e
Obarapckara 3/paBHa CHCTEMa pasmojiara KakTo ChC CHITHH
CTpaHH ¥ Bb3MOKHOCTH, TaKa ¥ ChC CHIICCTBEHU CTPYKTY PHH
OrpaHUYCHUs, KOUTO BIUSAT BBPXY IIpolieca Ha Tparchopma-
nus kpM VBHC monenu. Cpen Hali-ChIIeCTBEHUTE (PaKTOPH
ce OTKPOSIBaT HEOOXOAMMOCTTA OT YCHBHPIICHCTBAHE HA WH-
CTUTYIIMOHATHATA KOOPIWHAINSA, TION00PSIBaHE HAa AUTHUTAI-
HaTa WHPPACTPYKTYpa, OCUTYpsIBaHE HAa YCTOWYMBO (prHAH-
CHpaHe ¥ TOBHUIIAaBaHEe HA JUTUTATHUTE KOMIICTCHIINH KaKTO
Ha MEIUIMHCKUTE CHECIHAINCTH, Taka M Ha ManueHTuTe. B
MOJIKpeTia Ha T€3W MU3BOJM ca 3aKyoueHusTa (8), KOUTo Moj-
yeprasat, 4ye B bparapus NoCTUraHETO Ha OPUEHTUPAHO KbM
pe3yJjiTaTuTe KadyeCTBO Ha MEQUIMHCKUTE YCIIyI'W, Hapen ¢
IJI00aTHUTE TIPEIM3BUKATEIICTBA, C€ COMBCKBA M ChC CHEILHU-
¢uuHM 3a cTpanara mpevku. Cropen aBTOPUTE CPEel OCHOB-
HUTE MPOOJIEeMHU ca: HEeJOCTaThYHA AUTHTAIU3ANUS C Orpa-
HUYCHO BHEIPSIBAaHE HA WHTCTPUPAHH CICKTPOHHU 3[IPaBHU
JIOCHeTa, KOGTO Ch3IaBa MPEUKH Ipe ePeKTHBHOTO HAOIFO-
JICHHE U aHaJIN3a Ha pe3yaTaTuTe ot jJedeHneTo. OCBeH TOBa,
XPOHUYHHAT HEAOCTHUT Ha 3APAaBHU KaJpH, IPEIU3BUKAH OT
eMUTpAlNATa Ha KBATU(QHUIMPAHU CHEIHATUCTH, BIHSE OT-
pHUIIATETHO BBPXY KadecTBOTO Ha rpuxute (9). Huckara an-
TAXKUPAHOCT HAa MAIIMCHTUTC U HUCKATa 3ApaBHa 'PaMOTHOCT
JOIIBJIHUTEIIHO HaMaJisiBaT e(beKTI/IBHOCTTa Ha UHTCPBCHIIUU-
TEC, JOKATO aIMUHUCTpAaTUBHATA CJIIOKHOCT U PCTYJIaTOPHUTE
TEKECTH HaMaJsIBaT KalaluTeTa Ha MCAUIIMHCKUTE CIIeI[Ha-
JIUCTH Ja Ce ChCPENOTOYAT BHPXY KIUHUIHUTE PE3YITATH U
OZ0OPSBAHETO Ha KAYECTBOTO HA YCIYTHUTE.

OT Ta3u nepcrneKTHBa MHTETPUPAHUTE AUTUTAIHU PAMKH 3a
crOupane n ananmu3 Ha PROs, kaTo KOHIENTyalHAaTa paMKa
iPRO, Morar ma O0bgaT pasmiekJaHd KaTo 3HAYUM HHCTPY-
MEHT 3a MOJINOMAaraHe Ha TpaHC(POpMaLUITa U MOACPHH3A-
nudaTa Ha 3ApaBHUTE CUCTEMU. HOI[06HI/I peuICHus Cb3aaBaT
MIPEANIOCTABKY 32 CUCTEMAaTUYHO IPOCIIe/IsIBaHEe Ha 3/{PaBHU-
Te pe3yJsTaTH, pa3paboTBaHe HA MOJIUTUKH, OCHOBAaHH Ha Ha-
YYHHM J0Ka3aTeJICTBA, KAKTO U 3a IM0-e()EeKTUBHO YIIpaBJICHHUE
Ha HAJMYHWUTE 3[paBHU pecypcH. bwremnure wscieaBaHus
Morar jia OblaT HaCOYEHH KbM eMIIMpPHYHA OLICHKAa Ha Bb3-
JIeicTBUETO OT HHTerpupaneTo Ha PROs BbpXy KauecTBOTO
Ha TMPEJOCTABSIHNUTE 3/IPaBHHU YCIYTH M €(DEeKTHBHOCTTAa Ha
pasxonute. ToBa MOXKe /1a BKJIIOYBA NPOCIIEASIBAHE HA OH-
HaMMKaTa Ha PEe3yJNTAaTHTE BbB BPEMETO, KAKTO U aHAJIM3 Ha
pa3auuusTa MEXAY OTACTHUTE IPYTH MAIUEHTH U PeroHa-
HU KOHTeKcTH. HaTpynBaHeTo Ha mojoOHa emmnupryuHa 06aza
OM IMO3BOJIMIIO TIO-TIPELM3HO OLICHSIBAHE HA ITOTEHI[UAJHUTE
nomn3u ot npunaradeto Ha VBHC B ycnoBusiTa Ha TuruTanHa
TpaHchopMaIys Ha 3/[paBHaTa CUCTeMa M OW MOAIIOMOIHAJIO
pa3paboTBaHETO Ha TO-LIEJICHACOYCHH TOJUTHKH, OCHOBAHU
Ha JI0Ka3aTeJICTBA.

Pasurnero mHa VBHC mpenmonara ciojkeH HHCTUTYIIHOHA-
JIEH TOJIXOM, KOMTO ChueTaBa MOJUTUUECKH PePOpMH, MeXa-
HU3MH 3a yCTOﬁ‘-IPIBO (bHHchnpaHe 1 aKTUBHO pOHfI Ha 1manu-
CHTHUTC. MaKap Y JUTHUTAJIHUTEC TCXHOJIOTIUHU I/IFpaSIT BaXKHa
MO IBPIKALIIA POJISL, KITFOUOBUSAT (haKTOP OCTaBa HHCTHTYIIHO-
HaJlHATa Cpe/ia U cTpaTernyeckara OpueHTaIMs Ha 3/jpaBHaTa
CHCTeMa KbM U3MEPUMU 3IIPaBHH PE3yNTaTH M OOIICCTBCHA
CTOMHOCT.

BaaropapuocTu

HEALTH POLICY AND PRACTICE

The results obtained show that the Bulgarian healthcare
system possesses both strengths and opportunities,
as well as significant structural limitations that
influence the transformation process toward VBHC
models. Among the most important factors are the
need to improve institutional coordination, improve
digital infrastructure, ensure sustainable financing
and increase digital competences of both healthcare
professionals and patients. Supporting these conclusions
are the findings (8), which highlight that in Bulgaria,
achieving results-oriented quality of healthcare
services, along with global challenges, also faces
country-specific obstacles. According to the authors, the
main problems include: insufficient digitalization with
limited implementation of integrated electronic health
records, which creates obstacles to effective monitoring
and analysis of treatment outcomes. In addition, the
chronic shortage of healthcare professionals, caused
by the emigration of qualified specialists, negatively
affects the quality of care (9). Low patient engagement
and low health literacy further reduce the effectiveness
of interventions, while administrative complexity and
regulatory burdens reduce the capacity of healthcare
professionals to focus on clinical outcomes and
improving the quality of services.

From this perspective, integrated digital frameworks
for collecting and analyzing PROs, such as the iPRO
conceptual framework, can be seen as a significant tool
to support the transformation and modernization of
health systems. Such solutions create the prerequisites
for systematic monitoring of health outcomes,
development of evidence-based policies, as well as
for more effective management of available health
resources. Future research can be aimed at empirically
assessing the impact of integrating PROs on the quality
of health services provided and cost-effectiveness. This
could include tracking the dynamics of results over time,
as well as analyzing differences between individual
patient groups and regional contexts. The accumulation
of such an empirical base would allow for a more precise
assessment of the potential benefits of implementing
VBHC in the context of digital transformation of the
health system and would support the development of
more targeted, evidence-based policies.

The development of VBHC implies a complex
institutional approach that combines policy reforms,
sustainable financing mechanisms and active patient
participation. While digital technologies play an
important supporting role, the key factor remains the
institutional environment and the strategic orientation
of the health system towards measurable health
outcomes and societal value.

28 B =W Tov18 M MK+ 2 W W BbIFAPCKO CMUCAHME 3A OBLECTBEHO 3[JPABE M M M 2026 M M M BULGARIAN JOURNAL OF PUBLIC HEALTHM M M Vol.18 M M No2 i W W



3OPABAHA MONATUKA U MPAKTUKA

HacrosmoTo uscneaBaHe e peaau3upaHo B paMmkute Ha [Ipo-
ekT BG-RRP-2.011-0049 ,,MIaTerpanna pamka 3a rnonoopsina-
HE Ha 3/7paBHATa YCJIyra 4pe3 aHaJW3 Ha JaHHU, MOJaBAHU
ot nmanueHTuTe — iPRO* (JJorosop Ne I1BY-3 ot 29.05.2024
r., BG-RRP-2.011-0049-C01), punancupan no Mexanusma 3a
BB3CTAHOBSIBAHE U YCTONYMBOCT B U3I'BJIHEHNE HA HHBECTH-
nusg C2.12 ,IloBuiiaBaHe Ha MHOBAI[MOHHUS KalallUTET Ha
bwrnrapckara akazemus Ha HayKuTe B ceparta Ha 3eJICHUTE
n uudpoBuTe TeXHONOrUU oT IlaHa 3a Bb3CTaHOBSIBAHE U
YCTOWYHUBOCT, ¢ ()MHAHCOBATA MOAKpPEIa Ha MHCTPYMEHTA Ha
EBpomneiickus cpro3 - Cienpaiio nokonenue EC.
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OUTUTANMHWU 3OPABHU YCIYTU
B CNMEUMATIUSNPAHATA
M3BbHBOJIHWYHA MEOMLUMNHCKA
NMOMOLL B BBIITAPUA
(O630p Ha CbLCTOAHMETO, HOpMaTUBHAaTa
paMKa U nepcnekTuBuTe)

Muiiena Buagumuposa', Kpacumupa Kocranunosa',
laaunka IMaByioBa?

'Hayuonanen yenmvp no odujecmeeno 30pase u anaiusu

’Bypeacku ovpacasen ynusepcumem ,,IIpogh. 0-p Acen
3namapog*

PE3IOME

Hueumannama mpancopmayua Ha 30pagHume yciyeu 8
Bvneapus ce yckopasa npez nociedHume 200UHU C KII0408
@oxyc evpxy Hayuonannama 30pasHoungopmayuonna cuc-
mema (H3UC), enexmponnume ooxymenmu (e-Hanpasienus,
e-npeenedu, e-peyenmuy), NAyUeHMCKume nopmaiu/mMoouHu
NPUNOdCEHUsL U NOCNENEHHOMO HOPMAMUBHO ,,UHCINUNTY-
yuoHanusupane” Ha MeOUYUHCKAMAa NomMouj om pa3Ccmosi-
Hue (menemeduyuna). Tesu npoyecu ca ocobeno 3HaUUMU
30 CNeyuanuzupanama U38bHOOIHUYHA MeOUYUHCKA NOMOUY
(CHUMII), kvoemo ce ¢popmupa eonam 01 om OUACHOCUY-
HO-KOHCYIMAmMueHama OelHocm, npociedsa8anemo Ha na-
YueHmu ¢ XpoHUYHU 3a001A8AHUA U KOOPOUHAYUATNA MEHCOY
Husama Ha epudxca. Heobxooumo e oa ce omuemam u cne-
yugukume npu OUSUMATUZAYUAMA U 8 OEMCKOMO 30PaBeo-
nazeane. Hacmosiyama ob3opna cmamus cucmemamusupa
OCHOGHUMe munoge oueumannu 30pasnu ycayeu ¢ CHMII,
ynpasieHckume U MeXHOI0SUYHUmMe NpeonoCmaeku, Hop-
MamueHama pamka (HAYUOHAIHA U eBPONEUCKa), NO3Ume u
puckoseme (kKauecmeo, Oe30NACHOC, 3auuma Ha OaHHUMeE,
PABHONOCMABEH 0OCMBN), KAKMO U NPUOpUmMemu 3d pa3eu-
mue 0o 2030 2. Anaruzvem e bazupar Ha NYOIUYHO OOCHBRHU
cmpamezuyecki OOKYMeHmMU, HOPMAMUHU akmoege u npoge-
CUOHATIHU/HAYYHU NYOTUKAYUU.

KurouoBu nymu: CUMII, enexTpoHHO
3/lpaBeolna3BaHe, 3al[UTa Ha JAHHUTE

HEALTH POLICY AND PRACTICE

DIGITAL HEALTH SERVICES
IN SPECIALIZED OUTPATIENT
MEDICAL CARE IN BULGARIA

(Review of the current status,
regulatory framework and
prospects)

Milena Vladimirova!, Krasimira Kostadinova',
Galinka Pavlova?®

!National Center of Public Health and Analyses
’Burgas State University "Prof. Dr. Assen Zlatarov’

1

ABSTRACT

The digital transformation of health services in Bulgaria
has accelerated in recent years, with a key focus
on the National Health Information System (NHIS),
electronic documents (e-referrals, e-consultations,
e-prescriptions), patient portals/mobile applications
and the gradual regulatory “institutionalization” of
remote medical care (telemedicine). These processes are
particularly important for specialized outpatient medical
care (SOMC), where a substantial share of diagnostic
and consultative activities, follow-up of patients with
chronic diseases and coordination between levels of
care is delivered. The specific features of digitalization
in child healthcare should also be taken into account.
This review article systematizes the main types of
digital health services in SOMC, the managerial and
technological prerequisites, the regulatory framework
(national and European), the benefits and risks (quality,
safety, data protection and equitable access), and
development priorities up to 2030. The analysis is based
on publicly available strategic documents, legislative
acts and professional/scientific publications.

Keywords: specialized outpatient medical care,
e-health, data protection

30 B =W Tov18 M MK+ 2 W W BbIFAPCKO CMUCAHME 3A OBLECTBEHO 3[JPABE M M M 2026 M M M BULGARIAN JOURNAL OF PUBLIC HEALTHM M M Vol.18 M M No2 i W W



3APABHA MONMUTIKA N NPAKTUKA

BbBEOEHUE

Crnenuain3upaHara N3BbHOOIHIYHA MEIHIMHCKA TIOMOII Ce
cTpykrypupa B benrapus cieq 2000 T. 1 KM Hesl ce BKITIOU-
BaT AMArHOCTUYHO-KOHCYJITATUBHH LIEHTPOBE, MEAHLINHCKH
LEHTPOBE, I'PYIIOBU/HHINBHIyaTHH IPAKTHKH Ha CIICL[HaU-
CTH, KOETO IIPEJICTaBIIsIBa CBOCOOpa3eH KPUTHYEH M HOB IO/
XOJI KbM CIICIIHAIM3UpaHaTa JUArHOCTHKA U JICYCHHE, KaKTO
U KbM NOROOpsiBaHE KOOPAMHALMATA Ha M3BBHOOIHHYHATA
¢ OOJHMYHA MOMOII. 3aKOHET 3a JICUEOHUTE 3aBENCHUS JiE-
¢uHUpa posiTa Ha JeueOHUTE 3aBEICHUS 32 N3BFHOOIHIYHA
MEIMIMHCKA IOMOLI KaTO CTPYKTYPH, B KOUTO CE€ M3BBPII-
BaT JUArHOCTHKA, JICYCHHE, KOHCYJITAlNHU, TPOPHIAKTHKA 1
JYCHAaHCepH3aLns, KaKTO U PEANUCBaHe HA U3CICABAHUS U
tepanus. [locienHoTO neceTuieTne Ha ABaJECETH BEK Ce Xa-
paKTepH3npa ¢ IoCTaBsiHe HAYaloTO Ha 34paBHaTa pedopma
(Bce orie He3aBBpIICHA HAIIBIHO) B HAIllaTa CTpaHa U CH-
Tyanus, OJM3Ka 10 Ta3H B IOBEYETO €BPONEHCKH CTPaHHU.
O6wuuaiino 3npaBHUTE pehOpMH ca HACOUCHU KBM ONMTHUMHU-
3UpaHe Ha ChIIECTBYBALIUTE MOJCIH Ha 3APaBHO 00CITyKBa-
HE Ha HaCEeJIECHHETO, 000psBaHe KayeCTBOTO Ha 3PaBHUTE
YCIIYTH M OTpaHWYaBaHe pa3XOAHTeE 3a 3[paBeoa3BaHe, upes
MO-pallMOHAIHO Pa3IpeiesieHHe Ha PECypCHTE M OCHTYps-
BaHe Ha MO-TOJISIM JOCTBII 0 3ApaBHU rpuwxu. CTUMynuTe
3a 37apaBHA pepopMa BBEB BCAKA CTpaHA ca HEOOXOIMMOCTTA
OT OrpaHHYaBaHe HA PAa3XOJHUTE, PABEHCTBO B IIPELOCTABSIHE
Ha 3JIpaBHU YCIYTH HaBCSAKBIE B CTpaHaTa, OCUTypsBaHE Ha
€IHaKBa JOCTBITHOCT M KAauecTBO Ha 3JpaBHATa MOMOLI Ha
ISUI0TO HaceleHHe, KOUTO ca pasnucaHu B Harmuwonannata
3[paBHA CTPATETUs.

1. MsrpaxaHeTo U Bb3NPHEMAHETO Ha JaJieHa 3IpaBHO-TI0-
JUTHYECKA KOHIICIIIHS € PE3YJITaT OT MPOABIKUTENIEH, TPO-
THBOPEYMB M TPYyJEH IPOIEC HAa OCMHCIISIHE Ha 3/IpaBHATa
CUTyallus B JaJieHa CTpaHa, Ha 3aJbJIOOYEHH MPOTHO3U H
n300p Ha BapuaHTH. PemaBaHeTo Ha 3ApaBHUTE MPOOJIEMH
Ha MOITyJIallusATa, a HE CaMo MIPOoOIeMHUTe Ha MEIUIMHCKOTO
o0cy’kBaHe, Hajara eJUH 3HAYMTEIHO IO-IIMPOK MOIXOM
B 3IpaBHaTa MOJMTHKA, 0COOEHO B IEPUOJ Ha MPOMSHA B
3IpaBHATa CHCTEMA.

2. Pa3BuUTHETO HA MeIUIMHATA U MH(OPMAIMOHHUTE TEX-
HOJIOTMU M3UCKBA MPEOIIEHKA HA OpraHU3aIusaTa Ha 37pa-
BEOIMA3BAHETO, HOBA CTPYKTYPa U HOB CTUJI HA YIIpaBJICHHE.
[lpoMeHeHa € IIGHHOCTHATa CHCTEMa Ha Xopara OT OOl
HOCTTa, OOLIECTBEHO-COIL[HMATHUTE OTHOIICHUS, HATJACHTE
M OYaKBaHUITA Ha OOIICCTBOTO 3a MO-KOMIETEHTHA TIOMOIIL,
OTroBapsiiia Ha ChbBPEMEHHHTE MOTPeOHOCTH. DYHKIIMOHU-
paHeTo Ha 3[paBHATa CUCTEMa € HeOOXOAUMO 13 O'bJIe MBIHO-
LIEHHO U JOCTATHYHO e()EKTHBHO, KOETO € M 4acT OT o0IiaTa
COIMalIHa CTPYKTypa Ha 00IecTBoTO. Bee orie chiecTByBa
M3BECTEH CKEMTHIIM3BM KBbM ,,JUTHTATHOTO 3]paBe’, KaKTO
U HEpEelIeHU JIOKpall MpPEeIM3BHKATEICTBA - HECHBBHPIICHA
HOpPMAaTHUBHA paMKa, JIMIICA Ha JOCTaThbueH (hHHAHCOB pe-
cype, J0o0pe o0ydueH METUIIMHCKH MEPCOHA, MOJCPHA WH-
(bpacTpyKkTypa, HEpaBEHCTBA B JIOCTHIIA, KAKTO U HATHIHETO
Ha PETHOHHM, OMPECNISIHU BCE MO-YECTO KAaTO “MEAMINHCKH
MyCTHUHU.

HEALTH POLICY AND PRACTICE

INTRODUCTION

Specialized outpatient medical care was structured
in Bulgaria after 2000 and includes diagnostic and
consultative center, medical center, and group/
individual specialist practices. It represents a distinctive
and relatively new approach to specialized diagnosis
and treatment, as well as to improving coordination
between outpatient and inpatient care. The Health
Care Establishments Act defines the role of outpatient
medical care establishments as structures in which
diagnosis, treatment, consultations, prevention and
dispensary follow-up are carried out, as well as the
prescribing of investigations and therapy. The last
decade of the twentieth century was characterized by
the beginning of health reform in Bulgaria (still not fully
completed) and by a situation similar to that in most
European countries. Health reforms are generally aimed
at optimizing existing models of healthcare delivery,
improving the quality of health services and limiting
healthcare expenditure through more rational allocation
of resources and broader access to care. The incentives
for health reform in every country include the need to
contain costs, ensure equality in the provision of health
services throughout the country, and guarantee uniform
accessibility and quality of healthcare for the entire
population, as set out in the National Health Strategy.

1. The development and adoption of a given health-
policy concept is the result of a long, controversial and
difficult process of assessing the health situation in a
country, making in-depth forecasts and selecting policy
options. Solving the health problems of the population
as a whole, not only the problems of medical service
delivery, requires a substantially broader approach
to health policy, especially during a period of health-
system change.

2. The development of medicine and information
technologies requires a reassessment of healthcare
organization, a new structure and a new management
style. The value system of the community, socio-social
relations, attitudes and public expectations have changed
towards more competent care that meets contemporary
needs. The healthcare system must function fully and
sufficiently effectively, as part of the general social
structure of society. There is still some scepticism
towards “digital health”, as well as unresolved
challenges: an imperfect regulatory framework, lack
of sufficient financial resources, insufficiently trained
medical staff, modern infrastructure, inequalities in
access, and regions that are increasingly described as
“medical deserts”.
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EnexTponun3anus Ha 3ApaBHUTE YCJIYyTH

B epara Ha nudpoBaTa peBoNIONKS 3/1paBeOa3BaHETO € U3-
MpaBC€HO NPCaA HOBU NPCAU3ZBUKATCIICTBA U BBH3MOXKHOCTH.
EnextpoHuszanusita B 3paBeona3BaHeTo € IpeMuHaia npes3
4eTHpU OCHOBHH (pa3u Ha pa3sutue (1). [IspBara e cBbp3aHa
c erama, B KOMTO JieKapsT € [eHTpaiHa Gurypa, a mnarueH-
THT pa3yrdTa Ha HCT'OBUA OIIUT. 339:1 BTOpHs €Tall CC MOCTaBA
Ha4YaJIOTO Ha AUTUTAJIU3AlUA U BBBCIKJIAHC Ha CJICKTPOHHU
3ApaBHU JOCHUCTAa U JUCTAHIMOHHHN KOHCYJITAIlUU. TpeTaTa
(aza HaOupa cepro3eH XOA M € MONyJspHa KaTo epaTa Ha
NEPCOHATUZUPAHUTE T'PUKHU, B KOUTO MAOUCHTHT CHIIO 3a-
eMa LEHTPAJHO MSCTO, KaTO BeYe CE M3IOJI3BAT U BH3MOXK-
HocTuTe Ha n3kycTBenus uutenekt (MN)(dur.1). YereppraTa
¢aza e cBpp3aHa C UHTErpanus Ha U(PPOBU CUCTEMHU U H3-
KYCTBCH MHTCJICKT 3a MPOrHO3UPAHE U IPCBCHIIUA Ha 3/IpaB-
HU npoOniemu. be3 chbMHEHME TEXHOJIOTHUTE HiMa Jla 3aMec-
TAT JIGKAPUTE U METUIMHCKHST MIEPCOHAI KaTO LISJIO, HO I
IOAIIOMOT'HAT e(beKTI/IBHOCTTa B TAXHaTa ]IeﬁHOCT, B cnyqaﬁ
4e ce MO/AXO0/AN Pa3yMHO M OTTOBOPHO.

Que. 1. MposexdaHe Ha KOHMaKmMHa mepmozpaghusi,
rnocpedcmeom W 3a omkpusaHe u paHHa
OuacHoCcmuKa Ha pak Ha ebpdama (4pes
u3cnedsaHemo ce omkKpueam rnomeHyuanHo —
PUCKO8U MPOMEHU 8 MIIeYHUMe Xr1e3u)

U3moyHuK: MIHmepHem cmpaHuya Ha 5 [KL ,Ceema EkamepuHa®, ep.
BapHa (https://dkc5varna.com)

ApucroTen B npousBeAeHUETO cu “TbpCEHETO Ha 371aTHATa
cpena’ akIeHTHpa Ha OaJlaHCHpaHUSs TOIXO0 MEXKIY TEXHO-
JOTHSI ¥ €THKA, W TAXHOTO KJIFOYOBO 3HAYEHHUE. 3a Jla ChX-
paHM JINAEpPCTBOTO CH, HeoOxoanMo ¢ EBpoma ga paboTu 3a
BBBE)KJAHE HA MHOBAIIMM KAaTO HEMPEKbCHAT IPOLEC, KOETO
03HAa4aBa HABPEMEHEH AMAJIOr MEXIy MHAYCTpHS, peryJa-
TOpH, TJIATIH, W3IIOI3BAHE HA PEaJIHN JaHHM 3a B3EMaHE Ha
peLIeHNs U KOOPAUHALNS MEKIY AbPKABUTE UIICHKH.

HEALTH POLICY AND PRACTICE

Electronization of healthcare

In the era of the digital revolution, healthcare is facing
new challenges and opportunities, electronization
of healthcare has passed through four main phases of
development. (1) The first phase is associated with the
stage in which the physician is the central figure and
the patient relies on the physician’s experience. The
second phase marks the beginning of digitalization and
the introduction of electronic health records and remote
consultations. The third phase has gained substantial
momentum and is widely described as the era of
personalized care, in which the patient also occupies
a central position and the possibilities of artificial
intelligence (Al) are already being used (Fig. 1). The fourth
phase is associated with the integration of digital systems
and artificial intelligence for prediction and prevention
of health problems. Undoubtedly, technologies will not
replace physicians and medical personnel as a whole, but
they can support the effectiveness of their work, provided
they are applied rationally and responsibly.

%

BRASTER

Figure 1. Contact thermography using Al for the
detection and early diagnosis of breast cancer
(the examination identifies potentially high-risk
changes in the mammary glands)

Source: Website of 5th Diagnostic and Consultative Centre “Sveta
Ekaterina”, Varna (https://dkc5varna.com)

Aristotle, in his work “The Search for the Golden Mean”,
emphasises the balanced approach between technology
and ethics and their key importance. In order to preserve
its leadership, Europe needs to work towards the
introduction of innovation as a continuous process, which
implies timely dialogue between industry, regulators and
payers, the use of real-world data for decision-making,
and coordination among Member States.
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W3kyctBenusT unrenekt (M) ce npeBpsblia B yHUBEpcaieH
MHCTpYMeHT B Onomeannnnara, CUMIL, ITMUMII, 6onnnyna
MOMOIII U APYTH BUJIOBE 3/paBHa nomoll. B panHute dasu
TOBa TII03BOJISIBA aHAJIM3 Ha OTPOMHM MAaCHBM OT JaHHU U
uJCHTU(HUIIMPAHE HA IOTSHIIMAIHU TepareBTUYHHN TapreTH,
MHOT'0 110-0BbpP30 OT TPaIUIUOHHUTE MeTonu JlOCTBIIBT 110
JIaHHH € He0OXO0AMMO J1a BOJM KbM PAaHHO OTKPUBAHE M TOYHA
nuarHosa (2). B o0uecTBeHOTO 37paBeolia3Bane ce rmpuara
MPUHIUIBT HA MHTEJIUTEHTEH aHaJIu3 Ha faHHuTe. [Ipoyu-
BAHETO 110 TO3M BBIIPOC MTOKA3Ba 3aCHJIEH HHTEPEC KbM MPH-
JIaTaHETO HA U3KYCTBEH UHTEIIEKT B 3][paBEONa3BaHETO, KaTo
npeodiiaziaBa MHEHHETO, Y€ TOBA 111¢ IOBUILIY Ka4eCTBOTO Ha
MPEeOCTaBIHUTE 3APABHU I'PUXKHU U yeiyTH (3,4).

Ot cBOs cTpaHa AWTHUTAIHUTE 34paBHHU yeayru ([A3Y) morar
Jla ce pasriIexkaaT KaTo:

» EJNEKTPOHHU JIOKYMEHTH M OOMEH Ha JaHHH (e-Tperie],
e-HampaBIlIeHHUe, e-perenTa, e-nocue) (5,6,7,8,9,10,15);

» ycIyTu 3a naiueHTta (IOCThI 10 JaHHH, YBEIOMIICHHS,
yIpaBlieHHE Ha HaIpaBJICHUS/PEUENTH, WACHTU()UKALINS)
(5,10);

» YCIyru 3a KJIMHHUIUCTA W OPraHu3alusITa (HHTerpanus
cbe codTyep, KOAUPOBKU/HOMEHKIIATY PH, KaueCTBO, IPOCIe-
nsisane) (18);

» MEIUIMHCKA MOMOIIl OT Pa3CTOSHUE (TEICKOHCYJITAIUH,
IUCTAHIIMOHHO TIpocTieisiBaHe, BTopo MHeHUE) (19);

» BTOpW4YHA ynorpeba Ha AaHHU (yMpaBieHHe, MyOJIUUHO
3/IpaBe, HAYYHH IEJIN) — TeMa, KOATO MPEACTOH JIa CE 3aCHIIN
¢ EBpomeiickoTo mpoctpancTBo 3a 3apaBHu ganau (EHDS)
(16).

[Mopaxaa ce HEOOXOUMOCT OT MHBECTHUIIMHU 110 OTHOIICHHE
Ha JUTHUTAIHOTO 3/paBe KaKTO B 3/[paBeola3BaHe Karo 110,
taka u B CUMIL. Ilo nanHu 31paBHUS KOMUTET Ha AMepH-
KaHCKaTa ThbpProBcka kamapa B bearapus ot 2021r., bearapus
€ TIOCTHrHaJIa 3HAUYNTEJICH HAaIlPEAbK M0 OTHOLICHHUE Ha Ipe-
XoJla KbM JUTHTAJHO 3JIpaBeolia3BaHe, HO ca HEOOXOIUMHU
ome gonbiaHUTeNnHU yeunus (12). JlururanHoTo 3apaBeonas-
BaHe ce PHKOBOAM OT YETUPU OCHOBHH CTBHJIOA:

(] ITepBu: OnpenesnsiHe HA CTpATETHs - HICHTH(UIMPaHe Ha
3paBHU HYXIHU, U3UCKBAHUS; IJIAHUPAaHE HAa AEHHOCTH 3a
KPaTKOCPOYHO U CPEAHOCPOYHO JUTUTAIHO 3ApaBeora3Ba-
He, ONpe/iesiHE Ha U3TOYHUIU HA IJaHHU U QaHAJIU3HU, KaKTO U
paspaboTBaHe Ha qUTHTaIHA 3/paBHa KapTa 10 2030r.; npu-
BJIMYAHE HA CTPATErMYECKH 3aMHTEPECOBAHY CTPaHU;

(] Bropu: 3akoHOaTeIHAa OCHOBA — MPaBHU NTPOMEHH, OIpe-
JETSAIIN paMKaTa 3a paBaTa ¥ OTTOBOPHOCTUTE, CHBMECTH-
MOCT H IIOCJICIOBATEITHOCT; 3aIlUTa Ha JaHHHUTE U [TpaBaTa Ha
cOOCTBEHOCT, BbBEXK/IaHE Ha €JIEKTPOHEH KapTOH;

[ Tperu: T crpykTypa (xapayep, codpTyep, MpeKHU U yCIly-
T'H), He00X0MMa 3a ISJIOCTHA TeXHUUeCKa HHPPACTPYKTYpa,
MoAbpKAaHE Ha 0a3a JaHHHM M XpaHWIHIIA C JTaHHHU, COPTY-
€pHH OCHOBH, OCHOBH M CTaHJApPTH Ha 06a3a JaHHH, KPUIITH-
paHe ¥ aHOHMMHOCT Ha JIJaHHH, Xapayep H Ap.;

[l Yerpppru: CucreMHa MHTErpanus - UHTEpdeic Mexay
pasnuyHu 0a3a JaHHM, YHUKAJIHU MASHTH()UKALMOHHU HO-

HEALTH POLICY AND PRACTICE

Artificial intelligence (Al) is becoming a universal tool
in biomedicine, SOMC, primary outpatient medical
care, hospital care and other types of healthcare. In its
early phases, this makes it possible to analyze enormous
datasets and identify potential therapeutic targets much
faster than traditional methods. Access to data needs to
lead to early detection and accurate diagnosis. (2). In
public healthcare, the principle of intelligent data analysis
is applied. Research on this issue shows increased interest
in the application of artificial intelligence in healthcare,
with the predominant opinion that it will improve the
quality of healthcare and health services provided. (3, 4)

Digital health services (DHS), in turn, can be considered
as:

» clectronic documents and data exchange
(e-consultation, e-referral, e-prescription, electronic
health record); (5,6,7,8,9,10,15)

> patient services (access to data, notifications,
management of referrals/prescriptions, identification);
(5,10)

> services for clinicians and organizations (software
integration, coding systems/nomenclatures, quality,
follow-up); (18)

» remote medical care (teleconsultations, remote
monitoring, second opinion); (19)

» secondary use of data (management, public health and
scientific purposes) - a topic expected to gain importance
with the European Health Data Space (EHDS). (16)

There is a need for investment in digital health, both in
healthcare as a whole and in SOMC. According to data
from the Health Committee of the American Chamber
of Commerce in Bulgaria from 2021, Bulgaria has made
significant progress in the transition to digital healthcare,
but additional efforts are still needed. (12) Digital
healthcare is guided by four main pillars:

[ First: Strategy definition - identification of health
needs and requirements; planning of activities for short-
and medium-term digital healthcare; identification of
data sources and analyses, as well as the development
of a digital health map by 2030; engagement of strategic
stakeholders.

[l Second: Legislative foundation - legal changes
defining the framework of rights and responsibilities,
compatibility and consistency; data protection and
ownership rights; introduction of an electronic record.

[l Third: IT structure (hardware, software, networks
and services) necessary for the overall technical
infrastructure, maintenance of databases and data
repositories, software foundations, database foundations
and standards, encryption and anonymization of data,
hardware, etc.

[] Fourth: System integration - interfaces between
different databases, unique identification numbers
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Mepa 3a OCUT'ypsIBaHE Ha JaHHUTE, U3SICHABAHE Ha CIIOJeIIe-
HOTO Y4YacCTHE U OTTOBOPHOCT.

HCO6XOI[I/IMO € 1a CC OTUCTC U CHEHI/I(I)I/IKaTa npu JUuruTajiun-
3aludaTa B A€TCKOTO 3JpaBCOa3BaHe, YNUTO MMPEAUMCTBA Ca
HO,HO6p${BaH€ Ha JOCTbHIIA, KAYE€CTBOTO HA I'PUKUTE U aHIra-
JKUPAHOCTTA HA MIALITUCHTHUTE.

3a poguTenu, 0cOOCHO ¢ MaJKM W XPOHUYHO OOJTHU Aema, OT
3HAUCHHE Ca M XapaKTEePUCTHKHU KAaTO ObP3UHA, JUPEKTHOCT
W yJIeCHsIBaHE Ha J0CTbIIa. BhBe)kKIaHETO HA TelIeMeANIIMHA-
Ta HAMallsIBa HYXk/aTa ceMeicTBaTa Jia MbTyBar J0 Je4eOHO
3aBejIeHUe, IpeMaxBa BPEMETO 3a YakaHe W OCUTypsiBa JU-
PEKTEeH JIOCTBII J0 CIelUATU3UpaHH KOHCYJITALUU U Tepa-
MIEBTUYHH TIporieaypu (25).

Cpen 3HaYMMHUTE TIOCTUKESHUS B JUTUTAIHOTO JAETCKO 37pa-
BeOlNas3BaHe ca YCIYTuTe 3a JUCTAHIMOHHO HAOIOJCHUE,
KOUTO ITO3BOJISIBAT:

° HpoaKTI/IBeH MOHUTOPUHT U KOHTPOJ HAa XPOHUYHHUTEC 3a-
60J'I$IBaHI/IH, NpeBCHIUA U HaMaJIdBaHE YCCTOTAaTa Ha oboc-
TpsAHUATA HA CBCTOAHUCTO YPE3 HABPEMCHHU MHTCPBCHIIU U,

* HamansgBane Ha HEOOXOAMMOCTTA OT JMYHU MOCEIICHHS
" MUHUMU3UPAHE HA PUCKA OT MH(EKINH, Ype3 BUPTYATHH
KOHCYJITalluM, 0COOCHO 0 BpeMe Ha MaH/IeMUH;

* HenmpekbCHATOCT Ha TPIDKHUTE, BKIIOUUTETHO U 32 MAI[UCH-
TH CBC 3aTPYAHEH JOCTHII MOPaaH reorpaCKy WIH JIOTHC-
THYHU OT'PAaHUYCHUS.

TpanchopmMupaHeTo Ha NEAUATPUYHHUTE T'PUKH C HWHOBA-
THUBHU PEIICHHS, KaTO M3IMO0J3BaHETO Ha MOOWIIHU 37paBHU
MPHUIIOKEHUS, CTaBa BCE MO-MOMYISIPHO CPel CIICLIUANINCTH U
MAIUEHTH C peAuMcTBaTa cu. IlpoyuBanus codar, ye nena-
Ta U MJIAIUTE XOpa Ca aKTUBHU HOTpe6I/lTeﬂI/l Ha JUTrUuTaJIHU
3paBHU TEXHOJIOTUH - IICHSIT OHJIAWH THPCCHETO Ha HH(OP-
Malus U MOJAKpena, CBbP3aHU ChC 3PaBETO U KeJasiT J0C-
TBIT 10 663HﬂaTHl/I, TOBCPUTCIIHU, MMOAXOAANIN 3a Bb3pacTTa
1 HEAUCKPUMMHALMOHHU OHJIAKH yCIyTu. B Tasu Bpb3ka €
HEoOX0JIMMO J1a ce rapaHTHpa 0e301aceH, CUI'y PeH U OBEPH-
TEJICH JIOCTBII JI0 Ha/IeK IHA 3/ipaBHAa HHPOPMALUS U YCIYTH
Ha Jiella, Cb0Opa3HO Bb3pacTTa, CAMOCTOSATEIHO UIH HOJ PO-
JIUTEJICKU KOHTPOIL. (26)

[udpoBute 31paBHU TEXHOJIOTHH IPEJOCTABIT ¥ HOBU BB3-
MOXKHOCTH 3a peaju3upaHe MpaBaTa Ha Jeuara u MJIAJUTe
XOpa KaTo MOTPEOUTENN Ha 3[PaBHU YCIYTH, OCUTY PSIBAHKH
paBeH JIOCTHI M Ha Jielara B HEPABHOCTOMHO UM YS3BUMO
MIOJIOXKCHHE U B OTHAJICUeHU o0mHOCTH (27).

[Mopagu 3HAYMMOCTTA HAa ETUYHHUTE U TPABHUTE JUJIEMHU,
M3KJIIOYMTETHO BaXKHO € Ka4eCTBOTO M e(EKTHBHOCTTA HA
peryinpaHeTo Ha AWTUTAIH3ANMITA B JIETCKOTO 3/IpaBeo-
na3Bane. [Ipu BHEAPSBaHETO Ha pEIICHUS 3a HUPPOBO 37pa-
BEONa3BaHe B CHEIUANM3MpAHATA W3BHHOOTHUYHA MeEH-
IIMHCKA TTOMOIIl ¥ OOJIHWYHATA ITOMOII[ € HEOOXOIMMO Ja ce
oTunTa Crelu(pUIHATA YYBCTBUTEIHOCT HA MAIIUEHTUTE KbM
MOBEPUTEITHOCTTA HA JIAHHUTE 332 TEXHUS 3JI[PABEH CTATYC U
Jla ce TpujIaratT HaJeKJHH MEPKU U CTAHAAPTH 3a rapaHTH-
paHe Ha CHTYPHOCT W IOBEPUTEITHOCT Ha TaHHUTE (28).
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to ensure data security, and clarification of shared
participation and responsibility.

The specific characteristics of digitalization in child
healthcare should also be considered. It has specific
advantages, including improved access, quality of care
and patient engagement.

For parents, especially those with young children and
children with chronic diseases, features such as speed,
directness and facilitated access are also important.
The introduction of telemedicine reduces the need for
families to travel, eliminates wait times and provides
direct access to specialized consultations and therapeutic
procedures. (25)

Among the significant achievements in digital child
healthcare are remote monitoring services, which allow:

 proactive chronic disease monitoring and control,
prevention and reduction the frequency of severe flare-
up through timely interventions

» reduction the need for in-person visits and minimizing
the risk of infection through virtual consultations,
especially during pandemics

* continuity of care, including for patients with difficult
access due to geographical or logistical constraints

The transformation of pediatric care through innovative
solutions, such as mobile apps using, is becoming
increasingly popular among specialists and patients
because of its advantages. Studies indicate that children
and young people are active users of digital health
technologies: they value online searching for health-
related information and support and wish to have
access to free, confidential, age-appropriate and non-
discriminatory online services. In this regard, safe, secure
and confidential access to reliable health information and
services for children should be guaranteed, in accordance
with their age, either independently or under parental
supervision. (26)

Digital health technologies also provide new opportunities
to realize the rights of children and young people as users
of health services, by ensuring equal access for children
in disadvantaged or vulnerable situations and in remote
communities. (27)

Because of the importance of ethical and legal dilemmas,
the quality and effectiveness of regulation of digitalization
in child healthcare are of exceptional importance. When
implementing digital healthcare solutions in specialized
outpatient medical care and hospital care, the specific
sensitivity of patients regarding the confidentiality of
data about their health status must be taken into account,
and reliable measures and standards must be applied to
guarantee data security and privacy. (28)
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Koe nanara qururajanzanusita B CUMII

ChllecTBCHa XapaKTCPUCTHKA Ha CICHUaIU3upaHaTa Hu3-
B’I)H6O.HHI/ILIH3 MCAUIIMHCKA IMOMOIIl € BHCOKAaTa 4YeCTOoTa
Ha KOHTAKTHUTE, MPEHONPEACICHa OT rojieMusi 00eM Juar-
HOCTI/I‘IHO-KOHCyHTaTI/IBHI/I ﬂeﬁHOCTH, HCOGXOHI/IMOCTTa oT
KOOpAMHALKS C OOIIONPAKTUKYBAIIKUTE JICKAPH, OOJHUYHU
CTPYKTYpPH, J1abOpaTOpHH, MPOCCasBaHEC Ha XPOHUYHHU 3a-
6OHHB3HI/ISI, KaKTO U MHOXECTBO aI[MI/IHI/ICTpaTI/IBHI/I HpO-
1IeCH (HapaBIICHUs, TPOTOKOJIH, pelenTH). Te3u ocodbeHoCTH
orwxkaectBsiBar CMII kaTo ecTecTBEH ,,0CHEPHUIIMCHT  Ha
JUTHTAJIHU peH_IeHI/IH, KOUTO:

v HamalaBar MOBTOPCHUECTO HA U3CJICIBAHUA U HO,HO6p$IBaT
I/IH(I)OpMaHI/IOHHaTa NPUCMCTBCHOCT,

4 YJIE€CHABAT AOCTHIIA HA MAITMEHTA I0 PE3YyJITAaTH U IIJIaH 3a
JICYCHHUC,

v/ NOIKPENAT Ka4eCTBOTO (IPOCIEAMMOCT, CTaHAapTH3UPA-
HU 3aIUCH);

v/ ONTUMM3UPAT pecypcute (BpeMe, aJMHUHUCTPATHBHA Te-
JKECT, Pa3XO/N).

B HacTosdlaTa CTaTusA € U3BBPUICH KPATHK dHAJINU3 Ha Hy6-
JIMYHO JOCTBIIHU JOKYMCHTH, ITO-BaXXHU OT KOUTO Ca:

v/ CTpaTernuecku JOKyMEeHTH Ha MUHUCTEPCTBOTO Ha 31pa-
BeonaspaneTo (HanuoHaiHa cTpaTerus 3a eleKTPOHHO 3/pa-
BeomnaszBane u aurutanuzanus 1o 2030 1.) (5);

v/ HOPMATHBHH aKTOBE M O(HUIMAIHYE CTPAHUIIM, CBbP3AHH
¢ H3UC wu enexkTponnu yciyru (Bkia. Hapenoa Ne H-6/2022
3a H3UC u ny0nuuHu QyHKIIMOHAITHOCTH/HOBUHY Ha his.bg)
(7);

v y6GIMYHK KOHCYJITALUYU U JOKYMEHTH I10 ITpoekTa 3a Ha-
penda 3a MEAUITMHCKA ITOMOII 0T pa3cTostaue (19,21,22);

v eBporneiicka pamka: GDPR u Pernament (EC) 2025/327
(EHDS), xakTo 1 Hacoku 3a copTyep KaTo METUIINHCKO M3-
nenue (MDCQG) (22,23,24);

v noxOpanu Hay4HH/mpodecHoHanHn nyOGIUuKaluy 3a Lu-
¢dbpoBu3anusITa Ha 3/[paBeona3BaHeTo B bbiarapus u npaBHU
aHaJIN3M 3a TeneMenunuHa (23).

B Bbwarapus kimouoB nHppactpykrypen enement e H3UC —
OTBOpEHa TuIaTGopMa 3a ChbXpaHEeHHE U 0OMEH Ha MEJIHIINH-
cka nH}opManus chC CTaHJapTU3UpPaH popMaT U yHUPUIHU-
panu HoMeHknatypu. Jloctenst 1o H3UC Ha rpaxaanure ce
OCBIIECTBSIBA MOCPEACTBOM EJIEKTPOHHA WICHTU(HKAIIHS,
karo kBajuduuupan enxekrponer noanuc (KEIT), koero Bce
ollle HAa TO3M €Tal He € JOCTaThb4YHO Pa3NpPOCTPAHEHO CPE]
HaceneHueto.(13)

Karo ocHoBuu aururanuu 3apasuu yciryru B CUMII ce npu-
nmarat EJEKTpOHHO 3/paBHO J0cHe WM MAIUEHTCKH JAOCTBHII.
[ManpeHTCKUAT AOCTBI 10 3ApaBHA MH(pOpMauus (mperie-
IV, HaIlPaBIICHUS, PELENTH, BAKCHHH, Ja00OpaTOpHU pe3yil-
TaTH W Jp.) C€ pealn3upa upe3 HAMOHAJIHU KaHaIU KaTo
e-3apaBe (IOPTaJ/MPUIIOKEHNE), KOUTO KOHCOJIMIUPAT Ha-
nuyHATE e-ycayru B pamkute Ha H3UC (5,23). Moske na ce
nocoun kato epext 32 CUMII: nogodpena aHTa>KkupaHoCT
Ha MalMeHTa, HaMajasiBaHe Ha MH()OPMAIIMOHHUTE IIPOITYCKH
IIPH TOCEUICHNE NPH CIELHUAINCT, T0-100pa MPOCIeANMOCT
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What necessitates digitalization in SOMC

A key characteristic of specialized outpatient medical
care is the high frequency of contacts, predetermined by
the large volume of diagnostic and consultative activities,
the need for coordination with general practitioners,
hospital structures and laboratories, the follow-up of
chronic diseases, and numerous administrative processes
(referrals, protocols, prescriptions). These features
identify SOMC as a natural “beneficiary” of digital
solutions that:

v reduce the repetition of tests and improve informational
continuity;

v’ facilitate patients’ access to results and treatment
plans;

v/ support quality (traceability, standardized records);

v’ optimize resources (time, administrative burden and
costs).

The present article provides a brief analysis of publicly
available documents, the more important of which
include:

v strategic documents of the Ministry of Health (National
Strategy for e-Health and Digitalization until 2030); (5)

v legislative acts and official websites related to the
NHIS and electronic services (including Ordinance No.
H-6/2022 on the NHIS and public functionalities/news
at his.bg); (17)

v public consultations and documents concerning the
draft Ordinance on remote medical care; (19,21,22)

v’ the European framework: the GDPR and Regulation
(EU) 2025/327 (EHDS), as well as guidance on software
as a medical device (MDCGQG); (22,23,24)

v’ selected scientific/professional publications on the
digitalization of healthcare in Bulgaria and legal analyses
of telemedicine. (23)

In Bulgaria, a key infrastructural element is the NHIS
- an open platform for storing and exchanging medical
information in a standardized format and with unified
nomenclatures. Citizens’ access to the NHIS is provided
through electronic identification, such as a qualified
electronic signature (QES), which at this stage is still not
sufficiently widespread among the population. (13)

The main digital health services applied in SOMC include
the electronic health record and patient access. Patient
access to health information (consultations, referrals,
prescriptions, vaccinations, laboratory results, etc.) is
implemented through national channels such as e-Health
(portal/application), which consolidate the available
e-services within the NHIS. (5,23) The effect for SOMC
may be described as improved patient engagement,
reduction of information gaps during specialist visits,
better traceability and shared decision-making.

The “E-Consultation” functionality (electronic record)
enables electronic documentation of consultations with
general practitioners and specialists and links these to
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U CHOMENEHO B3eMaHe Ha peuleHUs. DyHKIMOHAIHOCTTA
»E-IIperien” (enekTpoHeH 3amuc) MO3BOJSABA EIEKTPOHHO
JokyMeHTHpaHe Ha nperienu npu OII u cnenuanuctu u
CBBp3BaHE C APYTH €JIEKTPOHHU AOKYMEHTH, BKIIOUUTEIHO
C Bb3MOXHOCT 32 JI00aBsIHE Ha JOKYMEHTH, Ch3/1aJleH! U3BBH
H3UC. Edext 3a CUMII: crannapTu3upane Ha JOKYMEH-
TaIUsTA, TO-JIECHO CIOAECISIHE Ha HH(POPMALIUS MEX]Ly CIIie-
[MAJIUCTU U HUBA Ha 37paBHA IIOMOII], TPEANOCTaBKa 3a aHa-
JIU3 Ha IeHHOCTTA U Bb3MOKHOCT 3a OLIEHKa Ha KaueCTBOTO.

Ot 2022 r. ca BHEApPEHNU EIEKTPOHHU HAINPABICHUS 3a Me-
JIUKO-IMAarHOCTHYHU JICHHOCTH (3aMecTBally XapTHEHUTE
€KBHBAJICHTH) M IOCJIE/IBALIO pa3lIMpeHHe KbM JPYTH TH-
MOBE HANPAaBIICHUA (BKI. 3a XocmuTanm3anus). Edekt 3a
CHUMII: no-Manko agMUHUCTPATHUBHHU TIPELIKH; MO-TECHO
IpocJie/isiBaHe Ha BaJMAHOCT/M3ION3BaHe; 10-100pa Koop-
nmuHanus Mexay OIJl < cnenmanuct <« rabopatopus u
OonHMIA.

EnexTpoHHaTa penenra u eJIeKTPOHHO IpeIicaHie ce pas-
BUBA IOCTEIICHHO (II0ETAIHO), BKIIOYNTEIHO C HOPMATHBHH
MPOMEHH 3a 3aJbJDKUTEIHO €JICKTPOHHO M3/IaBaHe 3a OIlpe-
JeTICHU T'PYyIH JISKapcTBa (Hamp. aHTUANAOCTHH U aHTHMH-
KpoOHm), upe3 n3menenus B Hapenba Ne 4 ot 2009 t. 32 ycio-
BUSTA U pejia 3a MPEIIHCBAHE U OTIyCKaHe Ha JICKAPCTBEHH
nponyktu. Epexr 3a CUMII: noBumaBane Ha 0€301acCHOCT-
Ta Ha JICKapCTBEHATa TepaIHs, OrpaHNYaBaHEe Ha TPEIKH U
370yNOTpeOH, BB3MOXKHOCT 32 IPOCIIEAsIBaHE HA TepareB-
TUYHU PEIKUMH.

ITapanenno ¢ H3UC ce pa3BuBar elNeKTPOHHU | aJMHUHH-
CTpPaTHBHHU YCIYTH U OT Apyru uHCTUTynuu (Hamp. H30K
— OHJIAMH 3asIBICHHUS U CIIPaBKH), KOUTO BIUAAT BBPXY MallH-
SHTCKUS BT ¥ AMUHUCTPATUBHATA TEKECT 32 MPAKTUKHUTE
(14).

HecwBbpiiencrsara BB pyHkunonupanero va H3MC, nopo-
JICHH OT MpoOJIEMH B MHTEPHET Bpb3KaTa Ha JieueOHUTE 3a-
BEJICHM I, UECTO ITbTU € IPUYHHA 3a HANIPEKEHHUE MEXKAY Jie-
KapuTe ¥ nanueHture. B Te3u ciayyau nedyeOHOTO 3aBeeHue
HE € B ChbCTOSIHHE Jla TeHepUpa 3amuc Ha aMOyJIaToOpeH JINCT
U TOBA BB3MIPENTCTBA AeHHOCTTA. Bhnpeku HenmpexbcHaTO-
TO YCBBBPILEHCTBAHE KbM Bce Mo-3aBbpiteH Bua Ha H3UC u
MH(pOPMaIMOHHATA BPB3Ka, HA TO3M €TaIl Bb3HUKBAT 3aTPy/I-
HEeHMsI BbB (DyHKLIIMOHUPAHETO HAa HUBO JICYEOHO 3aBEJCHUE
(Hamp. reHepUpaHe Ha 3aIKc Ha aMOYJIaTOPEH JINCT, U3/1aBaHe
Ha pelenTH, Ha3HauaBaHEe Ha M3CJIeABaHUS), KOETO MOXeE /1a
MOPOJY HANIPEKEHNUE MEKY JIeKap U MalUeHT.

HopMaTuBHO pa3BuTHE U 001IIeCTBEH AedaT

IIpe3 mocnenHUTe TOAWHM C€ HAOJIOAaBa TEHICHIUS KbM
H3PUYHO HOPMATHBHO YPEKJaHE Ha TeJIeMEIUIMHATa,
BKJIFOUUTEIIHO YPE€3 UBMCHCHH B PCJICBAHTHH aKTOBE U pa3-
paboTBaHe Ha IOJ3aKOHOBU IIpaBmiia. [IpueTara OT ampui
2026 1. Hapenda 3a oka3BaHe Ha MeJMIMHCKA MOMOII OT
pa3cTosinue (IbJIr0 OYaKBaHA) MOKa3Ba MHCTUTYI[MOHAJICH
CTPEMEK KbM CTaHAAPTUSUPAHC Ha YCJIIOBUATA, U3UCKBAHU -
Ta U pErUCTPUPAHETO HA JEHHOCTH U IOCTABUHIIH.

C’I)HIeBpeMeHHO MPaBHUTEC aHAJIU3U MOCTABAT BBIPOCU OT
KJIFOYOBO 3HAQYCHHEC, KaTO 00XxBaT Ha JONMYCTUMHUTE Z[eﬁHOC-
TH, OTTOBOPHOCTHU, TCXHOJOI'MYHU H3UCKBAHUA, NOKYMCH-
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other electronic documents, including the possibility
of adding documents created outside the NHIS. Effect
for SOMC: standardization of documentation, easier
sharing of information among specialists and levels
of care, a prerequisite for activity analysis and an
opportunity for quality assessment.

Since 2022, electronic referrals for medico-diagnostic
activities have been implemented (replacing paper
equivalents), followed by expansion to other types of
referrals (including for hospitalization). Effect for
SOMC: fewer administrative errors; easier monitoring
of validity/use; better coordination among general
practitioners, specialists, laboratories and hospitals.

The electronic prescription and electronic prescribing
system is developing gradually, including through
regulatory changes requiring mandatory electronic
issuing for certain groups of medicines (e.g., antidiabetic
and antimicrobial medicines), through amendments
to Ordinance No. 4 of 2009 on the conditions and
procedure for prescribing and dispensing medicinal
products. Effect for SOMC: improved medication safety,
reduction of errors and misuse, and the possibility of
monitoring therapeutic regimens.

In parallel with the NHIS, electronic services and
administrative services are also being developed by
other institutions (e.g., the National Health Insurance
Fund - online applications and reference checks), which
influence the patient pathway and the administrative
burden on practices. (14)

Imperfections in the functioning of the NHIS,
caused by problems with the internet connection of
healthcare establishments, often create tension between
physicians and patients. In such cases, the healthcare
establishment is unable to generate an outpatient record,
which obstructs its activities. Despite the continuous
improvement of the NHIS towards a more complete form
and better information connectivity, difficulties still
arise at the level of the healthcare establishment (e.g.,
generating an outpatient record, issuing prescriptions,
assigning tests), which may create tension between
doctor and patient.

Regulatory development and public debate

In recent years, there has been a trend towards explicit
legal regulation of telemedicine, including through
amendments to relevant acts and the development of
secondary legislation. The Ordinance on the provision
of remote medical care, adopted in April 2026 (long
awaited), indicates an institutional effort to standardise
the conditions, requirements and registration of activities
and providers.

At the same time, legal analyses raise issues of
key importance, such as the scope of permissible
activities, responsibilities, technological requirements,
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Talus, 3alluTa Ha JTAHHUTE U PUCKa OT ,,CBpPBXperyianus .
Hapenbara npenu3Buka u CepUO3CH 00MIECCTBEH Ae0aT, KOHTO
01 OKa3all BIUSHHUE BbPXY MO-HATATHITHO HOPMATUBHO pa3-
BHUTHE.

B CUMII renemenumnynara e Hali-e()eKTHBHA IIPH:
* KOHTPOJIHM Nperjieau MpH XPOHUIHH 3a00ISIBAaHNS;

° UHTepHpeTanusi Ha pe3yiaTratu (labopaTopHH, 0Opa3HU
— Ipu choOpassiBaHe ¢ OrPAHUYCHUETO 33 JUCTAHIIMOHHOCT,
KBJCTO € MPUI0KHIMO);

°* BTOPO MHE€HHE 1 KOHCYJITAllUU C APYyTH CHOCIUATNUCTH,

* MHMCTAHIMOHHO HAONIONEHHWE C JOMAamIHU YCTpOicTBa
(KpBBHO HaJATaHE, TIIOKO3a, CATyPAINs) — IPHU SICHU MTPOTO-
KOJTH 3a €CKaJalus;

* IpeITPUAZK M HABUTALMs (HE KaTo J1arHo3a cama 1o cede
CH, a KaTO HacOYBaHE/OpraHu3aIus Ha TIOCCIIECHHE).

HabmronaBar ce KpUTHYHH PHCKOBE M YCJIOBHS 32
Ka4eCTBO KaTo:

v/ KIMHUYHA 6e30MacHOCT (I(Ol"a JUCTAHIIUOHHUAT KOHTAKT
€ HeI[OCTaTIHeH);

v/ Ka4eCTBO HA UACHTU(DUKALUATA U MHPOPMHUPAHOTO ChIJIa-
cue;

v’ cranjaprusupana gokymentanus 8 H3MC/nokamuu cuc-
TEeMU;

v/ KUOEPCUTYPHOCT M 3aI[Ta HA 3APABHU JAHHU (BKJ. MPH
U3I0JI3BaHE Ha IUIaTGOPMH Ha TPETH CTPAHH).

3a chKajJeHNE, HOPMAaTUBHUTE M3MCKBAHMS 34 BBHBEXKJAHE
Ha TeJIeMEAMIMHATA CPEIlaT CBINECTBEH OTHOP OT CTpaHa
Ha 4acT OT JIEKapCKOTO CBCIOBUE, B TO-TOJIIMa CTENEH OT
O0IIONPAaKTUKYBAIIKUTE JeKapu. ToBa HeChbINIaCHE € IOpO-
JIEHO OT Hepa3OupaHe poJisiTa Ha MOBUIIEHUTE U3MCKBAHMUS,
rapaHTUpaly 0e30MacHOCT Ha WMHGpOpPMALHMITa M 3al[uTa
npaBata Ha nanueHTa. Jlekapute or CUMII gexnapupar ro-
TOBHOCT U MOJKpEINa 3a pealHo BbBEXKJAaHE Ha ACHHOCTHU 3a
JUCTAaHIIMOHHO MPEIOCTAaBSIHE Ha MEIUIINHCKA TTOMOII.

ChIecTBEH € BBIIPOCHT 3a YIIpaBICHUE HA JAaHHUTE U PEry-
JAIMUTE TI0 OTHOIIGHHE Ha HAIIMOHAJTHATa U eBpoIeickaTa
IpaBHA paMKa.

Upe3 Hapenda NeH-6/21.12.2022 1. ce ypexxa GpyHKIHOHH-
panero Ha H3UC, Tunosere nadopmamnus u peapT 3a mpe-
JIOCTaBsSHE OT Je4eOHUTE W 3/paBHU 3aBEICHMS 3a CH3/a-
BaHE W MOAABPKaHe Ha cuctemara (B cuia ot 01.01.2023 r,,
C TIoCNeBanIy n3MeHeHus). ToBa e ,,rphOHAKBT™ 32 MaIa-
oupyemoct Ha e-ycayrute B CUMIIL: 6e3 ennHHN mpaBmiia
3a ChABPIKAHUE, JOCTHI U OOMEH JUTHTAIN3ANUITA OCTaBa
¢parMeHTHpaHa.

3npaBHUATE JaHHU Ca CIICIHAJIHA KaTCTOpUs JTUYHU JaHHH,
3a KOATO Ce MPHUIarar 3aciICHH H3UCKBAaHUS 332 3aKOHOCHO-
Opa3sHOCT, MUHUMU3AIIU S, CHTYPHOCT U [IpaBa Ha CyOeKTa Ha
nanau (GDPR). (24)

3a CUMII ToBa nMMa MpakTUYECKO OTPaKEHUE BBPXY: H3-
060p Ha mIaTGOopMH; TOTOBOPH C 0OPadOTBAIIN; PETUCTPH Ha
JICHOCTH; YIpaBJieHHWEe HA MHIIMICHTH; MOJIMTHKHU 3a JIOC-
TBII U JIOTBaHE.

HEALTH POLICY AND PRACTICE

documentation, data protection and the risk of “over-
regulation”. The Ordinance has also generated serious
public debate, which is likely to influence further
regulatory development.

In SOMC, telemedicine is most effective for:
« follow-up consultations for chronic diseases;

* interpretation of results (laboratory and imaging results
- while taking account of the limitations of remote care
where applicable);

* second opinions and consultations with other specialists;

 remote monitoring with home devices (blood pressure,
glucose, oxygen saturation) - under clear escalation
protocols;

* pre-triage and navigation (not as a diagnosis in itself,
but as referral/organization of a visit).

Critical risks and conditions for quality are
observed, such as:
v clinical safety (when a remote contact is insufficient);

v quality of identification and informed consent;

v' standardized documentation in the NHIS/local
systems;

v’ cybersecurity and protection of health data (including
when third-party platforms are used).

Unfortunately,theregulatoryrequirements forintroducing
telemedicine have met considerable resistance from part
of the medical profession, particularly among general
practitioners. This disagreement is driven by a lack of
understanding of the role of the increased requirements
that guarantee information security and protection of
patients’ rights. Physicians in SOMC declare readiness
and support for the real introduction of activities for
remote provision of medical care.

The issue of data governance and regulation in relation to
the national and European legal framework is essential.

Ordinance No. H-6 of 21 December 2022 regulates the
functioning of the NHIS, the types of information and the
procedure for their provision by medical and healthcare
establishments for the creation and maintenance of the
system (in force from 1 January 2023, with subsequent
amendments). This is the “backbone” for the scalability
of e-services in SOMC: without uniform rules for content,
access and exchange, digitalization remains fragmented.

Health data are a special category of personal data, to
which enhanced requirements apply with regard to
lawfulness, minimization, security and the rights of the
data subject (GDPR). (24)

For SOMC, this has practical implications for: selection
of platforms; contracts with processors; records of
processing activities; incident management; access
policies and logging.
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EHDS - EBponeiicko npocTpaHCcTBO 32 31paBHU
nauuu (EHDS)

Pernament (EC) 2025/327 3a EHDS (16,18) cp3naBa cekTopHa
pamKa 3a MbPBHYHA ynoTpeda (IpegoCTaBsHE HA TPHKA) U
BTOpPUYHA ynoTrpeda (M3cienBaHUs, NHOBAIINH, TTOJTUTUKMN)
Ha eJICKTPOHHHU 3JIpaBHH JIaHHU, C OOIIM U3UCKBaHUS 3a Olle-
paTHBHA CHBMECTHUMOCT M ympaBieHne. O4akBaHO BIHSHHUE
Bbpxy CHMII: HaTHCK 3a MO-BHCOKO Ka4eCTBO/CTPYKTYpH-
pPaHOCT Ha JaHHUTE (KOIMPOBKH, cTaHIapTH). Ha crnenBaio
MSCTO C€ pa3sriekJaT Bb3MOKHOCTH 3a aHAJIM3 Ha PeaHH
nanuu (real-world data) n oneHka Ha eeKTHBHOCTTA, CIIE-
BaHMU OT HEOOXOIMMOCT OT SICHM POJIHU M NPOLECH IPU BTO-
puuHa ynorpeba 1 10CTBII.

YacT OT IUTHTAITHUTE PEICHUs (HAIIP. TPUIIOKEHUS 32 Tuar-
HOCTHKa/TEParieBTUYHN PEUICHUs, aJTOPUTMH 32 OLICHKA Ha
pUCK) MoraT ja rornaaHaT B ooxBata Ha MDR/IVDR karo me-
quiuHckn codryep. Hacokure na MDCG 2019-11 (m akTya-
JU3AI1H) [TOATIoMaraT KBaIn(UKAUATa U KJIacu(PUKALUsATa
Ha codryep mo MDR/IVDR. niu 1. H. copTyep 3a MeANLINH-
CKH M3/IeNIMsI U KIIMHUYHA 0€30I1acHOCT.

[IpakTuyecko 3nagenune 3a CUMII: u300pbT HA ,,IUTHUTATI-
HU WHCTpyMeHTH He e camo UT BBOpoc, a Moxke na Obae
1 BBIIPOC HA PEryJIaTOPHO CHOTBETCTBHE U KIMHUYHA OTTO-
BOPHOCT.

OuakBaHU M0JI3H

= [To-mo0Opa MpUEMCTBEHOCT Ha TpUKaTa Ype3 eIUHHU eJIeK-
TPOHHH 3aIlUCH ¥ HaMaJsiBaHE HAa WH(OPMAIMOHHUTE ,,CH-
7103u" (0COOCHO MPH MANMEHTHU C XPOHUYHH 3a00JISIBaHUS).

= E(QeKTHBHOCT ¥ II0-MaJIKO aJIMHHHCTPATHBHA TEXKECT
(e-HampaBIleHHS, e-TIperied; HaMalsiBaHe Ha TyOJHpaHe
3ary0a Ha IOKyMEHTH).

= [lanueHTCcKa OBIIACTEHOCT Ype3 IMOPTAJ/TIPHIIOKEHUE 32
JIOCTBII 10 coOCTBeHUTE NaHHU (e -3npase).(17,18)

= [loTeHIMas 3a Ka4ecTBO ¥ KOHTPOJI — JJAHHU 3a JICHHOCTH,
MIPOCJICAMMOCT U MHIMKATOPH (TIPH SICHU MTPpaBHJIa 32 U303~
BaHE)

- yC’BB”pr.[eHCTBaHG Ha KaHAJIUTE 3a KOMYHHUKAIUA — MEXKY
3BCHATA OT 3ApaBHATA CUCTEMA, MHCTUTYLUUTC, JICKAPUTEC U
IMallUCHTUTCE.

OrpannveHusi M pUCKOBe

= MHTEepOnepaTUBHOCT M MHTErPalsi: Pa3iuuyHUd MEH-
IUHCKU cO(TyepH, pa3inyHa 3psuloCT Ha WHTETPALUITa C
H3UC;

= HaTtoBapBaHe Ha mepcoHaJIa 1 HYXK/Ja OT 00yUeHHE;
= KuéeppuckoBe 1 CHTYPHOCT Ha yCTPOWCTBATa/KaHAINTE;

= /IuruTaHoO pa3jejieHue: Bb3pacT, 00pa3oBaHHe, COLUAI-
HO-MKOHOMUYECKH CTAaTyC, HACEJICHU MECTa;

= Puck oT (pOpMAJIHO ,, AUTUTAJH3UPAHE” 0€3 KINHHUYHA
CTOITHOCT, aKO €JIEKTPOHHUST 3aITHC Ce IIPEBBPHE caMo B O10-
POKpaTHYHA CTHIIKA.

HEALTH POLICY AND PRACTICE

EHDS - European Health Data Space

Regulation (EU) 2025/327 on the EHDS (16,18)
creates a sectoral framework for the primary use (care
provision) and secondary use (research, innovation and
policy-making) of electronic health data, with common
requirements for interoperability and governance. The
expected impact on SOMC is pressure for higher quality
and greater structuring of data (coding systems and
standards). Furthermore, opportunities for the analysis
of real-world data and assessment of effectiveness are
considered, followed by the need for clear roles and
processes in secondary use and access.

Some digital solutions (e.g., applications for diagnostic/
therapeutic decisions and risk-assessment algorithms)
may fall within the scope of MDR/IVDR as medical
software. MDCG 2019-11 guidance (and updates)
supports the qualification and classification of software
under MDR/IVDR, i.c., software for medical devices
and clinical safety.

Practical relevance for SOMC: the choice of “digital
tools” is not merely an IT issue, but may also be a matter
of regulatory compliance and clinical responsibility.

Expected benefits

= Better continuity of care through unified electronic
records and reduction of information “silos” (especially
in patients with chronic diseases).

= Efficiency and reduced administrative burden
(e-referrals, e-consultations; reduction of duplication
and loss of documents).

= Patient empowerment through a portal/application for
access to personal data (e-Health). (17,18)

= Potential for quality and control - data on activities,
traceability and indicators (under clear rules for use).

= [mprovement of communication channels among units
of the healthcare system, institutions, physicians and
patients.

Limitations and risks
= Interoperability and integration: different medical

software systems and different maturity of integration
with the NHIS;

= Workload of personnel and need for training;
= Cyber risks and security of devices/channels;

= Digital divide: age, education, socio-economic status
and place of residence;

= Risk of formal “digitalization” without clinical value
if the electronic record becomes only a bureaucratic step.

Prospects and recommendations for the development of
digitalization of health services in SOMC (up to 2030)
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IlepcnieKTHBH M NpenopbKH 3a pa3BUTHe Ha Jururaim-
3anus Ha 3apaBHuTe ycayru B CUMII (mo 2030 r.) - Ha-
[IMOHAJTHATa CTPATETHsl 3a CNEKTPOHHO 3ApaBeola3BaHe H
nurutanusanns 1o 2030 r. 3amaBa paMKa 3a IpoIbIKaBaHe
Ha IPOLECUTE II0 N3rpakJaHe, HaArpaKaaHe M U3IOJ3BaHe
Ha eJICKTPOHHU yCIIYTH.

B konrtekcra na CUMII npuopurerure morar aa ce hopmy-
JIUpar TakKa:

v KiiuHUYHO (POKYCHPAHA TUTHTAIM3ANHUS: €ICKTPOHHU-
TE MPOILECH Jla CJIeIBAT KIIMHUYHATA JIOTHKA (ITbTeKa Ha I1a-
LIMEHTa), @ HE CAMO aAMHUHHUCTPATUBHU HYXKJIH.

v/ IHTeponepaTHBHOCT U CTAHAAPTH: HALMOHAIHU TIPO-
¢uan 3a 0OMeH Ha JaHHW, YHUPHUIIMPAHH KOIUPOBKHU M Ka-
9eCTBO Ha BBBEXKIaHETO (IpeanocraBka u 3a EHDS).

v SIcHa u GajlaHCHpaHa peryJaiuusi Ha TeJeMeIuIHHATA:
MpaBUiIa, KOUTO TapaHTHPAT OE30MacCHOCT U OTYETHOCT, HO
HE Ch3JaBaT HEMPOMOPIMOHAIHN OapuepH 3a MPAaKTHKUTE U
MAIUEHTHUTE.

v/ CUrypHOCT ¥ 3amuTa Ha Janaute by design: MuHUMU-
3anus, KpUNTHPAHE, yNpaBiIeHUE Ha JOCTBI, OOy4YEeHUE U
oagutu, B choTBeTcTBUE ¢ GDPR.

v/ Ouenka Ha epeKTa: HHIAUKATOPH 3a KAueCTBO, JAOCTHII,
YIOBJIETBOPCHOCT U HKOHOMHUYECKa €(PEKTUBHOCT (BKIL. 3a
JMUCTAHIIMOHHH MOJICITN Ha TPUIKA).

v Tloakpena 3a yf3BUMH IPYHH M JUCATAJHA I'PAMOT-
HOCT: ,,aCUCTUPAH‘‘ TOCTBI U AJITEPHATUBHU KaHAJIM, 3a J1a
HE ce 3a1p1009aBa HEPaBEHCTBOTO.

3AKNMIOYEHUE

Jururtanuute 3apaBau ycayru B CUMII B bearapus Beue He
ca nepudepHa HHOBAIUS, @ CTPYKTYPEH KOMIIOHEHT Ha CHC-
temara — Hail-Beue upe3 H3UC u enekTpoHHUTE JJOKYMEH-
TH (e-mperie]], e-HalpaBlieHHE, e-pererTa) U MalueHTCKH-
T€ MPUIIOKEHUs/MopTanu. Pa3BuTHeTo Ha TeleMequIHaTa
HaB/IM3a BB (pa3a Ha MO-JETalIHO HOPMATHBHO YPEXIaHe,
KOETO OTBaps Bb3MOXKHOCTH 3@ M0-J00BP T0CTHI U e(heKTHB-
HOCT, HO U3UCKBa BHUMATEJIEH OaJlaHC MeXay Oe30I1acHOCT,
MPaKTUYHOCT U 3aIlMTa Ha JaHHUTE. Ha eBpomnelicko HUBO
1€ c€ YCUJIM HaTUCKBT KbM CTaHJapTHU3alUsA U UHTepoIepa-
TUBHOCT U 1€ C€ MOCTaBST HOBU M3UCKBAHUS (U BB3MOXK-
HOCTH) 32 BTOpHYHA ynotpeba Ha JaHHH.

VYenemuara pururainuzanuss B CUMII ciensa nma ocrtane
KIIMHAYHO OPHCHTHpAaHA, J1a MOIKPEIs OCHTYPSIBAHCTO Ha
PaBHOIIOCTABEH JOCTHII U J1a OBJC ,,0€30acHa 10 ITH3aifH",
3a Ja ce TpaHchopMHpa pPealHO Ka4eCTBOTO M IPUCMCTBE-
HOCTTa Ha IrpIKara.

HEALTH POLICY AND PRACTICE

The National Strategy for e-Health and Digitalization
until 2030 provides a framework for the continuation of
processes related to the development, upgrading and use
of electronic services.

In the context of SOMC, priorities may be formulated as
follows:

v' Clinically focused digitalization: electronic
processes should follow clinical logic (the patient
pathway), not only administrative needs.

v’ Interoperability and standards: national profiles
for data exchange, unified coding systems and quality of
data entry (also a prerequisite for the EHDS).

v’ Clear and balanced regulation of telemedicine: rules
that guarantee safety and accountability but do not create
disproportionate barriers for practices and patients.

v' Security and data protection by design:
minimization, encryption, access management, training
and audits, in accordance with the GDPR.

v/ Evaluation of impact: indicators for quality, access,
satisfaction and economic efficiency (including for
remote models of care).

v’ Support for vulnerable groups and digital literacy:
“assisted” access and alternative channels so that
inequalities are not deepened.

CONCLUSION

Digital health services in SOMC in Bulgaria are no longer
a peripheral innovation, but a structural component of
the system - mainly through the NHIS and electronic
documents (e-consultation, e-referral, e-prescription)
and patient applications/portals. The development
of telemedicine is entering a phase of more detailed
regulatory arrangement, which creates opportunities
for better access and efficiency, but requires a careful
balance between safety, practicality and data protection.
At the European level, pressure towards standardization
and interoperability will intensify and will create new
requirements (and opportunities) for the secondary use
of data.

Successful digitalization in SOMC should remain
clinically oriented, support the provision of equitable
access and be “safe by design” in order to genuinely
transform the quality and continuity of care.
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BE3PABOTULA, PA3BO[

M CMBPTHOCT OT
CAMOYBEUUCTBA B EbJIFTAPUA:
AOKA3ATEJICTBA OT OTBOPEHM
AAHHU HA HALUUOHAINHUA
CTATUCTUYECKU UHCTUTYT 3A
NEPUOOA 2010-2019 TI.

IInamena IleTpoBa

Yrusepcumem Unouarna, Unouananonuc, Unouana, CALL]

PE3IOME

Bwveeoenue: Camoyouiicmeomo ocmasa sHa4um npooiem Ha
0bwecmeenomo 30page 6 ceemosen mawjad, a coyuarnume u
UKOHOMUYECKUmMe YCI08US GIUAAM 8bPXY PUCKA HA NONYIA-
yuonno Huso. bespabomuyama u cemeiinama oesunmezpa-
Yusi NOCIE008AMENHO Ce C8BbP3BAM CbC CYUYUOHOCIMA, HO
ehexmume um Ha NONYIAYUOHHO HUBO BAPUPAIMN 8 PAZTUYHU
KOHMEKCMU U 68 8PeMemo.

Len: Hacmoswomo uscnedsane pasenencoa 0anu pecuona-
HUme pasuuuia Ha be3padbomuya u pazeo0d ca C8bP3aHU CbC
cmvpmHocmma om camoyouiicmea ¢ bvaeapus mescdy 2010
u 2019 2., kamo oyeHA8a eOHOBPEeMEHHU 8Pb3KU, OMIONCEHU
eexmu u pecuoHAIHa Xemepo2eHHOCM.

Mamepuan u memoou: Ilposedeno e eKonocuuHO NAHeIHO
U3Cne0sane ¢ U3NON38aAHe HA OAHHU HA PESUOHATIHO HUBO O
Hayuonannua cmamucmuyecku uHcmumym 3a wecmme pa-
tiona NUTS-2 (20102019 2.). ['0ouwnume xoepuyuenmu na
cmvpmuocm om camoyouiicmea (na 100 000 oywu nacene-
HUe) ca MOOenUpany CNpAMO pagnuwama na 6espabomuya u
paseooume ype3 IuHeUna pecpecus ¢ 08YROCOUHU UKCUPa-
HU ehexmu, KOHMPOIUPaWU 3a eqhekmu Ha pecuoH U 200UHA.
Omaoacenume excnozuyuu (1-3 coounu) u pasnpedenenume
71a206U MOOenU €A U3NON38AHU 3d OYEHKA HA 3a0A8eHU aACo-
yuayuu. Pecuonarnama xemepozennocm e uzciedeamna upes
MePMUHU 30 63AUMOOEIICMEUe U CMeceHU MOOenu ¢ Npous-
BONIHU HAKTIOHU.

Pezynmamu: Cmvpmuocmma om camoyouticmed Hamansied
na nayuonaano nueo om 11,4 na 100 000 oywu npez 2010 e.
00 8,2 npesz 2019 2., npu omuemauea pecuOHAIHA 8APUAYUSL.
Eonospemennume acoyuayuu mescdy bespabomuya, pazeoo
U CMBPMHOCI OM CAMOYOUNUCMEA He cad CMAMUCHUYECKU
sHayumu. Pasnpedenenume na2oeu mooenu npednonazam no-
JI0JHCUMeNHA eOHO8PeMEeHHA acoyuayus mexcoy bespabomu-
ya u cmvpmuocm om camoyouiicmsa (=0,45, p=0,066), kom-
neHCUpana om OmpuyamentHu Adcoyuayuu npu eOHo200UuleH
(p=-0,42, p=0,030) u mpucoouwen nae (f=-0,44, p<0,012).
Pasnuwama na pazeo0 noxkazeam omioACeHd NOIONCUMETHA
acoyuayus npu 0gyeoouwer aaz (f=0,09, p<0,015). Haruye e
PE2UOHAHA XeMePO2EHHOCM, KAMO CIMAMUCTIUYECKU 3HAYU-
MU eOHo8pemenHu acoyuayuu ca konyenmpupanu 6 Ceeepen
yenmpanen paiion, KvOemo Kakmo 6espabomuyama, makd
U pasHuwWama Ha pazeoo ca NOIOACUMETHO CEbP3AHU CbC
CMbPMHOCIMA OM CaMOyOUicmed, OOKAmo Ompuyamend
acoyuayus 3a pazeooa ce nHabnwooasa 6 Cesepousmouer pa-
tlOH, a OYeHKUme 3a OCMAHAIUME Pe2UOHU He CA CIMAMUCHU-
YecKu 3HAYUMU.
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UNEMPLOYMENT, DIVORCE,
AND SUICIDE MORTALITY
IN BULGARIA: EVIDENCE
FROM 2010-2019 NATIONAL

STATISTICAL INSTITUTE OPEN
DATA

Plamena Petrova

Indiana University Indianapolis

ABSTRACT

Introduction: Suicide remains a major public health
concern globally, and social and economic conditions
shape population risk. Unemployment and marital
disruption are consistently linked to suicidality, yet
their population-level effects vary across contexts and
over time.

Aim:  This study examined whether regional
unemployment and divorce rates were associated with
suicide mortality in Bulgaria between 2010 and 2019,
assessing contemporaneous relationships, lagged
effects, and regional heterogeneity.

Material and Methods: An ecological panel study
used region-level data from the Bulgarian National
Statistical Institute for the six NUTS-2 regions (2010-
2019). Annual suicide mortality rates (per 100,000
population) were modeled against unemployment
and divorce rates using two-way fixed-effects linear
regression controlling for region and year effects.
Lagged exposures (1-3 years) and distributed lag
models assessed delayed associations. Regional
heterogeneity was examined using interaction terms
and mixed-effects models with random slopes.

Results: Suicide mortality declined nationally from
11.4 per 100,000 in 2010 to 8.2 in 2019, with notable
regional variation. Contemporaneous associations
between unemployment, divorce, and suicide mortality
were not statistically significant. Distributed lag models
suggested a positive contemporaneous association
between unemployment and suicide mortality (=0.45,
p=0.0606), offset by negative associations at one-year
(=-0.42, p=0.030) and three-year lags (p=-0.44,
p<0.012). Divorce rates showed a delayed positive
association at a two-year lag (=0.09, p<0.015).
Regional heterogeneity was evident, with statistically
significant contemporaneous associations concentrated
in Severen tsentralen, where both unemployment and
divorce rates were positively associated with suicide
mortality, while a negative association for divorce
was observed in Severoiztochen and estimates in other
regions were not statistically significant.
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3axnarouenue: Cmvpmuocmma om camoyouticmea ¢ bviea-
PUA HAMANABA NPe3 U3CAeO8AHUSL NePUOO U He e NOCNed08d-
menHo C8vbp3aHa ¢ eonospemMennume pasnuwya Ha bespabo-
muya uiu pazeod. Omiodcenume u pecuOHAIHO CNeYUPUUHU
acoyuayuu npeononazam, ye me3u GaKmopu 6IuUsAmM 6bpPXY
pUucKa om camoyouiicmeo no 8pemeso CLONCHU U KOHMEKCY-
anno 3asucumu Hauunu. Tesu pesyimamu noouepmasam
Heobxooumocmma om YCmouyueu u J10KAIHO A0anmupauu
cmpamezuu 3a npeseHyus.

Kaw4oBu 1yMH: CMBPTHOCT OT caMOyOHUICTBa,
Oe3paboTuia, pa3soa, bearapus, pernoHanaHu
pasnu4ust

BbBEAEHUE

CaMOyOMIICTBOTO € 3HAUYUM TMPOOJIeM Ha OOIIECCTBEHOTO
3apaBe B cBeToBeH Mamad (1). CBeToBHATa 3apaBHA OpraHu-
3anus choOIIaBa, ye Beska roguna Hajx 720 000 nymu ymu-
par BcieACTBHE HAa caMOYOHMICTBO M Y€ TO € Cpell BOACIINTE
MIPUYMHM 32 CMBPT B MJIAINTE BH3PACTOBU I'PYIH B III00AIICH
IUTaH. JleTepMUHAHTHTE HAa caMOyOMICTBOTO ca MHOTrogak-
TOPHHM ¥ BKIIOUBAT COL[MAITHU, KyJITYPHH ¥ CPEIOBU BIUSHUS
Tpe3 MeTHs KU3HEH UKD (2—4).

B Bbarapus cMbpTHOCTTA OT caMOyOUHCTBA HCTOPHUYECKH €
OMJ1a OTHOCUTEITHO BUCOKA B CPABHEHHE C JAPYTH €BPOIECHCKH
JUBPKaBH, 0COOCHO TPE3 MIEPHOa Ha TIOCTCONNATHCTHICCKHUS
IIpexo/, Korato ObP30TO HKOHOMHYECKO MPECTPYKTYpPHPAHE,
Oe3paboTHnaTa M conMaIHaTa JE30praHU3anus JOTPHHACIT
3a moBumIeH puck (5—10). Makap mpe3 MmocIeTHUTE TOXMHH
paBHHMIIATa J]a HaMaJsBaT, caMOyOMHCTBOTO OCTaBa Ba)K€H
mpo0OiieM Ha 0OIIECTBEHOTO 3/IpaBe, C YCTOWYNBU PETHOHA-
HU pa3iInyus ¥ BPb3KH C HO-ITHPOKH COLUATHO-HKOHOMHYE-
cku ycnosus (5, 11). bearapcku mscnenBaHus MogdepTaBar
posiTa HA UKOHOMHYECKaTa HeCTaOMIIHOCT, JemMorpadcekure
MIPOMEHH ¥ HEPaBHOMEPHOTO PErMOHAIHO pa3BUTHE MpH (op-
MHPaAHETO Ha MOJICJIUTE Ha CaMOyOHiicTBeHA CMBPTHOCT (5, 7,
11-13).

Cpen colManrHO-MKOHOMUYECKUTE JETEPMUHAHTH Ha CaMOy-
OUHCTBOTO 3HAYNTEIIHO BHUMAHNE MOTYYaBa HKOHOMUYECKH-
ST IHUCTpeC, KOMTO 4ecTo ce m3MepBa upe3 Oe3paborwiara.
Tonmssm Opoit m3ciieaBanusi CBBp3Ba Oe3paboTHIaTa C pUCKA
OT caMOYOMICTBO, KaTO Ce OCHOBaBa KaKTO Ha JaHHU Ha MH-
JIMBHJIyaJIHO HHBO, MOKa3BalllM TOBHIIEH PUCK cpex Oe3pa-
OOTHHTE JINIA, TAKA U HA aHAJIM3M HA TOIYJIAMOHHO HUBO,
criopeJl KOUTO YBEJIMUYCHHUsITA Ha 0e3paboTHIiaTa 1o BpeMe Ha
MKOHOMHYECKH CIIaJI0BE MOTaT J1a ObJaT CBBP3aHH C [10-BUCO-
Ka CMBPTHOCT OT camoyouiictsa (14—16). Bernpeku ToBa, Ma-
ma0bT ¥ NOCOKaTa Ha acONMAIMATAa MOTaT J1a BApUPAT MEXy
J'BP’KABUTE U BbB BPEMETO B 3aBUCHMOCT OT KOHTEKCTYaJIHU
¢axTopyn (Hamp. ChCTaB HA Ma3apa Ha TPy, CHCTEMH 3a CO-
I[HajHa 3amuTa U 0a30B PHUCK 3a McUXu4HO 37apase) (17). B
Bbwirapus ma3apbT Ha Tpy/ia IPEKHUBABA N3PA3CHN KOJICOaHUS
cien ¢puHancoBata kpu3a oT 2008 1., ¢ psA3KO MOBHINIABAHE HA
6e3paboTuiiaTa, TOCIEABAHO OT MOCTETIEHHO BH3CTAHOBSBA-
He, HapeJl ¢ MPOABJDKaBallla eMUTpallMsl M HaMaJlsiBaHe Ha Ha-
CEJICHHETO — BCUYKH Te3M (PaKTOPHU MOTaT Jia BIUSST BbPXY
pHCKa OT cCaMOyOMHCTBO Upe3 MHOKecTBO IbTuIna (6, 11, 18).

OCBeH HKOHOMHUYECKHATE q)aKTOpI/I, conualjiHaTa MHTCTrpanus,
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Conclusion: Suicide mortality in Bulgaria declined
over the study period and was not consistently linked
to contemporaneous unemployment or divorce rates.
Delayed and region-specific associations suggest
that these factors influence suicide risk in temporally
complex and context-dependent ways. These findings
highlight the need for sustained, locally tailored
prevention strategies.

Key words: Suicide mortality, Unemployment,
Divorce, Bulgaria, Regional disparities

INTRODUCTION

Suicide is a major public health concern worldwide
(1). The World Health Organization reports that more
than 720,000 people die due to suicide each year, and
it is among the leading causes of death in younger age
groups globally; the determinants of suicide are multi-
factorial and include social, cultural, and environmental
influences across the life course (2-4).

In Bulgaria, suicide mortality has historically been
relatively high compared to other European countries,
particularly during the post-socialist transition period,
when rapid economic restructuring, unemployment,
and social dislocation contributed to elevated risk (5-
10). Although rates have declined in recent years,
suicide remains an important public health issue, with
persistent regional disparities and links to broader
socio-economic conditions (5, 11). Bulgarian studies
have highlighted the role of economic instability,
demographic change, and uneven regional development
in shaping suicide patterns (5, 7, 11-13).

Among the socio-economic determinants of suicide,
economic distress, commonly measured through
unemployment, has received considerable attention. A
substantial body of research links unemployment to
suicide risk, drawing on both individual-level evidence
showing elevated risk among unemployed persons and
population-level analyses indicating that increases
in unemployment during economic downturns may
be associated with higher suicide mortality (14-16).
However, the magnitude and direction of association
can vary across countries and over time, depending
on contextual factors (e.g., labor market composition,
social protection systems, and baseline mental health
risk) (17). In Bulgaria, the labour market experienced
marked fluctuations following the 2008 financial crisis,
with sharp increases in unemployment followed by
gradual recovery, alongside continued out-migration
and population decline, all of which may influence
suicide risk through multiple pathways (6, 11, 18).

In addition to economic factors, social integration, often
reflected in marital status and relationship stability,
has been consistently associated with suicidality.
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4YeCTO OTpa3eHa B CEMEHHOTO IOJIOKEHHE M CTaOMIIHOCTTA Ha
B3aMMOOTHOILICHUATA, [TOCIEIOBATEIIHO CE CBBP3Ba ChC CyH-
nuaHocTTa. JIuMmara, KOMTO ca pa3BeleHH WM IO JIpyT Ha-
YHMH HE ca B Opak, ca M3JI0)KEHH Ha I10-BUCOK PHCK OT Camo-
yOuiCTBO B CpaBHEHHE C JHIAaTa B Opak, KOSTO MoJ4epTaBa
MOTEHNMATHATA 3AIIMTHA POJIS Ha CeMeifHaTa CTaOMITHOCT
(19-21). Ha momymaninOHHO HUBO paBHHINATAa Ha Pa3BOJ MO-
raT Ja OTpa3sBaT MO-IIMPOKH KOHTEKCTYaJHH XapaKTEpHC-
TUKH, BKJIIOYUTEITHO COIMAJIHA CIIJIOTEHOCT, HANPEXKECHUE B
JIOMaKHHCTBaTa U CTAOMJIHOCT Ha OOIIHOCTTA, KOUTO MOrar
Jla BIUAAT BBPXY CMBPTHOCTTa OT caMoyouiicTBa (22-24). B
Bearapus npoMeHuTe B paBHHUINATA HAa Pa3BOJ Mpe3 MbPBU-
Te roguau cien 2000 roguHa OTpas3sBaT MO-IIUPOKHU COIU-
aJTHU TpaHcOpMaIMH, BKIIOUYUTEITHO IIPOMEHH B CeMeitHaTa
CTPYKTYypa, IKOHOMHYECKH HATHCK X MUTPALHsl, KOUTO MOTaT
Jla B3aMMOJIEHCTBAT C Pe3yJITaTUTE, CBbP3aHH C ICUXUYHOTO
37IpaBe, KaKTO Ha MH/ANBUIYATHO, TaKa U Ha OOIIIHOCTHO HUBO
(7,12, 25).

LEN

HacTosmoTro m3cienBaHe pasriexga Jadd PETHOHATHHUTE
paBHHUIIA HA 0e3paboTHIIA B Pa3BOJl Ca CBBP3aHU ChC CMBPT-
HOCTTa OT camoyOwuiictBa B bwarapus mpes nepuomga 2010—
2019 r., u3noy3BaliKu MyOIMYHO JOCTHIHHU aJMUHHUCTPATUB-
HU nanHu. OCHOBHATA LIEJT € J1a Ce OLEHST eHOBPEMEHHUTE
acolMalny MEeXy IIpOMEHHTE B Oe3padoTuuara, pa3Boaa u
CMBPTHOCTTA OT CaMOyOHICTBA B pAMKUTE Ha PETMOHUTE BHB
BpeMeTo. BropuuHa 1ern e 1a ce OleH! Aalu Te3HU BPB3KHU Ce
MPOSIBSIBAT CHC 3aKBCHCHHE Upe3 aHAIM3 Ha JIATOBH e(PeKTH
W J1a ce M3CieBa Al acONHMAllUUTE BapupaT MEKIY pPErH-
OHHTE.

MATEPWAI W METOOU

HacTosmoTro n3cnenBane U3M0I3Ba €KOJIOTHYCH MaHeIeH -
3aiiH, OCHOBaH Ha MyOJHMYHO JIOCTBIIHU aIMUHHCTPATUBHU
JlaHHu oT HannoHamHusl cTaTUCTUYECKU UHCTUTYT (26). [o-
JIUIIHY CTaTUCTUYECKH JaHHU Ha PErMOHAJIHO HUBO Ca KOM-
MUIUPAHHU 32 HIeCTTe palioHa 3a iaHupane Ha HuBo NUTS-2
B brarapus (Ceeposzamnayien, CeBepeH neHTpaieH, CeBepo-
n3roueH, FOronsrouen, FOrozamanen u FOxeH neHTpaeH)
3a nepuona 2010-2019 r. IlanennaTta cTpyKTypa MO3BOJISIBA
aHaJN3 HA POMEHHUTE B PAMKHUTE HA PETHOHUTE BHB BPEMETO,
KaTo CBHIIEBPEMEHHO OTYHTA HEHAOMIOMABAHHM PETHOHATHH
XapaKTEePUCTHUKH U HAIIMOHAIHU BPEMEBH IIIOKOBE.

W3xoanara Msipka € TOAUIIHUAT KOS(OUIIMEHT Ha CMBPTHOCT
ot camoyouiicta Ha 100 000 gynin HaceleHue, U3BJICUYEH OT
odumanHaTa CTaTHCTUKA 33 CMBPTHOCT IO CIy4aW, Kia-
cuuImpaHy KaTo YMHUIIJICHO caMoHapaHsBaHe. B Oazarta
JTaHHHM 32 CMBPTHOCTTA Ha HallmoHaTHUSI CTaTUCTHYECKH MH-
CTUTYT HNPUYMHNTE 332 CMBPT ca KOAMPAHHU CBHITACHO Mex-
TyHapongHata Kiacudukanus Ha Oonectute, 10-Ta peBU3HA
(ICD-10), a cMBpPTHHUTE CTyYau OT CAMOYOHUICTBO ca MACHTH-
¢unupanu ape3 komose X60—X84 u Y87.0. OcHoBHHUTE 00s1C-
HUTEIHHU MPOMEHJIMBH Ca PErHOHAIHOTO PaBHUILE Ha Oe3pa-
00THIIa, M3IOJI3BAHO KAaTO MHIMKATOP 3a JIUCTPEC Ha mas3apa
Ha TPyJa, U PErHOHAJIHOTO PaBHUILE HA Pa3BOJ, U3IOI3BAHO
KaTO KOHTEKCTYaJIeH MH/MKATOp 3a CeMeHHa HeCTaOUITHOCT U
CoIlMaJIHa CIUIOTEHOCT. HaTypanHuAT JorapuTbM Ha pasMe-
pa Ha HaCeJIEHUETO € M3II0JI3BaH B PErPECHOHHUTE MOJICIIH 32
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Individuals who are divorced or otherwise non-married
face higher suicide risk compared to their married
counterparts, highlighting the potential protective
role of family stability (19-21). At the population
level, divorce rates may reflect broader contextual
characteristics, including social cohesion, household
stress, and community stability, that may influence
suicide mortality (22-24). In Bulgaria, changes in
divorce rates since the early 2000s reflect broader social
transformations, including shifts in family structure,
economic pressures, and migration, which may interact
with mental health outcomes at both individual and
community levels (7, 12, 25).

AIM

This study examines whether regional unemployment
and divorce rates are associated with suicide mortality
in Bulgaria during 2010-2019 using publicly available
administrative data. The primary aim is to assess
contemporaneous associations between changes in
unemployment, divorce, and suicide mortality within
regions over time. A secondary aim is to evaluate whether
these relationships emerge with delay by examining
lagged effects and to explore whether associations vary
across regions.

MATERIAL AND METHODS

This study used an ecological panel design based
on publicly available administrative data from the
Bulgarian National Statistical Institute (26). Annual
region-level statistics were compiled for the six NUTS-
2 planning regions of Bulgaria (Severozapaden,
Severen tsentralen, Severoiztochen, Yugoiztochen,
Yugozapaden, and Yuzhen tsentralen) for the period
2010-2019. The panel structure enabled analysis of
within-region changes over time while accounting for
unobserved regional characteristics and nationwide
temporal shocks.

The outcome measure was the annual suicide mortality
rate per 100,000 population, derived from official
mortality statistics on deaths classified as intentional
self-harm. In the National Statistical Institute mortality
database, causes of death are coded according to the
International Classification of Diseases, 10th Revision
(ICD-10), and suicide deaths were identified using
codes X60-X84 and Y87.0. The principal explanatory
variables were the region unemployment rate, used as
an indicator of labor market distress, and the region
divorce rate, used as a contextual indicator of family
instability and social cohesion. The natural logarithm of
population size was used in regression models to reduce
skewness and allow proportional interpretation.
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HaMaJIdBaHC Ha aCUMETpUATA U 3a MPONOpHHUOHAJIHA UHTEP-
nperanus.

3a olleHKa Ha OTJIOKEHHU aCOLMAIIMU Ca KOHCTPYUpPAHU JIaro-
BU €KCIO3ULIMOHHU MPOMEHJIMBU B PAMKUTE HAa PETHOHUTE,
BKJIFOUUTEIHO €IHOTOAMILIHM, ABYTOAMUIIHU U TPUTOJUIIHU
JlaroBe Ha paBHHUIATa Ha Oe3paboTuiia W pas3Boj. Jlaroma
CTOMHOCT Ha CMBPTHOCTTA OT CaMOYOMICTBA € BKJIIOUEHA B
aHaJHN3 Ha YyBCTBUTEIHOCTTA C II€JI OLICHKA Ha OTEHINAIHA
BpeMeBa ycTOWYMBOCT. Te3n J1aroBu CTpyKTypu ca crenudu-
LUpaHH, 32 J]a ce U3cieBa Jall UKOHOMHUYECKUTE U COIH-
AJIHUTE CTPECOPU Morar Jia BIUAST BbPXY CMBPTHOCTTa OT
caMOyOHHCTBa ChC 3aKbCHEHHE.

AcoruanuuTe Mexy 6e3padboTuiia, pasBog ¥ CMBPTHOCT OT
caMOyOHniiCTBa ca OIEHEHH 4pe3 JIMHEHHU PETPEeCHOHHH MO-
JIeIW C JIBYIIOCOYHU (ukcupanu ehekTH. To3n moaxom KoH-
TpoJinpa BPEMEBO HHBAPUAHTHHU PETUOHAIHU XapaKTECPUCTH-
KH (KaTo IBJATOTpaiiHa NKOHOMHUYECKA CTPYKTYpa, KyJITypeH
KOHTEKCT ¥ 0a30BH 3[[paBHU PUCKOBE) U FOAMIIHO crennpuy-
HU HAIlMOHAJIHU IIOKOBE (KATO MAaKPOMKOHOMHYECKH TTPOMe-
HU WJIU MOJUTHYECKH NpoMeHH). CTaHJapTHUTE TPENIKU ca
KJ'bCTEPU3UPaHK Ha PErMOHAJHO HUBO, 3a Jla CE OTYETE Cce-
puitHaTa Kopenaus B paMKHTE Ha PETHOHUTE.

OCHOBHHUST MOJEN OIICHSIBA €AHOBPEMEHHHUTE acOIMAI[UH
MeXay Oe3paboTwiia, pa3BoAg U CMBPTHOCT OT CamMOyOHii-
CTBa B paMKUTEC Ha pECTUOHUTE BbBB BPEMETO. ﬂOlTbJ'IHI/ITeJ'IHI/I
MOJICJIM pa3riexaaT JIarOBH acOlMAIlK, W3IOJI3BANKHU ell-
HOTOAUIIHHW, ABYI'OAWIONHU U TPUTI'OAUIIHU JIaroBC, KaKTO U
pasmpenerieHa Jiaroa crieiu(uKaims, BKIFOUBAIIa ¢IHOBPC-
MEHHO TEKYIIU U CITHOTOUIITHO JTATOBH SKCIIO3UIUH.

3a ma ce W3cnenBa Ay aCONMAIMUTE BapHpaT MEXIY pe-
THOHUTE, Ca MPOBEACHU aHAIM3H HAa XETEPOTCHHOCTTA Ype3
OIICHSIBAHE HA MOJICNN, KOUTO MO3BOJISIBAT €PEKTUTE HA PaB-
HUMaTa Ha 0e3paboTHIla W pa3BoJ JIa Bapupar Mo PeruoHu.
Te3u Monenu ¢ B3aMMOIEMCTBUS aBAT PErMOHAJIHO CIIELU-
(UYHU OLIEHKHU Ha BpB3KaTa MEXay 0e3padboTHIaTa U CMBPT-
HOCTTa OT camoyOuiicTBa. OCBEH TOBa € OIIEHEH CMECEH MO-
JIeJT ¢ MPOM3BOJIHYU HAKJIOHM 3a paBHHUIIATa Ha Oe3paboTuiia
Y Pa3BoOJ, 3a JIa ce MPCICHU Al CHJIaTa Ha aCOI[UAIHITE Ce
pasnuyaBa CHCTEMAaTHYHO MEXKIY pPErHOHHTE. PermoHaiHo
cnenuuIHUTE KOe(PUIIUEHTH U TOBEPUTECITHA WHTEPBAIH Ca
BH3YQJIM3UPAHU C IIeN yICCHSIBaHEe HA MHTEpPIpPETAHATa Ha
peTHOHATHATA BapHaIlHs.

3a 1a ce OICHM JaJid acoI[HAIlMUTe, HAOI0IaBaH! Ha PEru-
OHAJTHO HHUBO, Ca CHIIACyBaHU C HAIIMOHAIHUTE MOJEIH, €
MPOBEJICH aHAJIN3 C arpPEerupaHu JaHHU Ha HAllHOHAJIHO HUBO.
loguImHUTE HAIIMOHAHUA PaBHHINA HA CMBPTHOCT OT CaMO-
yOuiicTBa, 6e3paboTHIla ¥ Pa3BOJ] Ca aHATU3UPAHH UPE3 JHU-
HEIHU PErpecHOHHU MOJICIH, BKIFOUUTEITHO CTHOBPEMECHHU
u maroB (1-3 roguaM) crienupuKanum, KakTo U pa3peaeicH
JIaTOB MOJIEN, BKIIFOYBAII TEKYIIH W €THOTOJUIIHH JarOBH
EKCIIO3HUIIHH.

Thii KaTo W3CIEABAHETO H3IMOJ3BAa arperupaHu, MyOJIUYHO
JIOCTBITHU TaHHH 0€3 WHAMBHYalTH! WICHTU(PUKATOPH, HE €
6uio HeoOXoAMMO eTHYHO oxoOpeHue. Benuku anamusu ca
nposeneHu ¢ R Bepcust 4.5.2, kKaTo cTaTUCTUYECKATa 3HAUU-
MOCT e JleuHupana karo croinoct p<0,05.

MENTAL HEALTH

To assess delayed associations, lagged exposure
variables were constructed within regions, including
one-year, two-year, and three-year lags of unemployment
and divorce rates. A lagged value of suicide mortality
was included in a sensitivity analysis to evaluate
potential temporal persistence. These lag structures
were specified to examine whether economic and social
stressors may influence suicide mortality with delay.

Associations between unemployment, divorce, and
suicide mortality were estimated using two-way fixed
effects linear regression models. This approach controls
for time-invariant region characteristics (such as long-
standing economic structure, cultural context, and
baseline health risks) and year-specific national shocks
(such as macroeconomic changes or policy shifts).
Standard errors were clustered at the region level to
account for serial correlation within regions.

The primary model estimated contemporaneous
associations between unemployment, divorce, and
suicide mortality within regions over time. Additional
models examined lagged associations using one-year,
two-year, and three-year lags, as well as a distributed
lag specification including both contemporaneous and
one-year lagged exposures.

To examine whether associations varied across regions,
heterogeneity analyses were conducted by estimating
models that allowed the effects of unemployment and
divorce rates to vary by region. These interaction models
produced region-specific estimates of the relationship
between unemployment and suicide mortality. In
addition, a mixed-effects model with random slopes
for unemployment and divorce rates was estimated
to evaluate whether the strength of associations
differed systematically across regions. Region-specific
coefficients and confidence intervals were visualized to
facilitate interpretation of regional variation.

To assess whether associations observed at the regional
level were consistent with national patterns, an analysis
was conducted using aggregated country-level data.
Annual national suicide mortality, unemployment, and
divorce rates were analyzed using linear regression
models, including contemporaneous and lagged (1-3
year) specifications, as well as a distributed lag model
including current and one-year lagged exposures.

Because the study used aggregated, publicly available
data without individual identifiers, ethical approval
was not required. All analyses were conducted using
R version 4.5.2 with statistical significance defined as
p-value <0.05.
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PE3YNTATH

OnucaresHu Moae/ M U HAIIMOHAJIHUA TeHIEHIIUN

Mesxy 2010 1 2019 1. cmBpTHOCTTA OT camMoyOuiicTBa B bbi-
rapus IoKa3Ba yMEpeH 001l criaj] Ha HAIlMOHAJIHO HHUBO, KaTo
HamaJsiBa OT mpubausutenno 11,4 cmbpTHU ciyyas Ha 100
000 nymu Hacenenue npe3 2010 1. o 8,2 mpe3 2019 1. (Tab-

MENTAL HEALTH

RESULTS

Descriptive patterns and national trends

Between 2010 and 2019, suicide mortality in Bulgaria
demonstrated a modest overall decline at the national
level, decreasing from approximately 11.4 deaths per
100,000 population in 2010 to 8.2 in 2019 (Table 1).

nuna 1).

Ta6bnuuya 1. TeHOeHUUU 8 CMBbPMHOCMMa 0m
camoybuticmsa, 6espabomuyama u pa3sodume cped
HaceneHuemo e bwreapus, 2010-2019

KoedULMEHT Ha CMbPTHOCT OT camoy6uitcTea (Ha 100 000)

PaBHuuie Ha 6espaboTuua (%)

KoeduumeHT Ha 6pakopassogHocT (Ha 100 000)

FoaMHW HauroHanHu nokasaTtenu, Bvarapus (2010-2019)

WN34ncneHo Bb3 OCHOBA Ha aAMUHUCTPATUBHM AaHHK Ha HCU

2010

11.40

10.30

146.73

2011

10.38

11.30

144.41

2012

11.94

12.30

164.00

2013

9.90

12.90

150.54

2014

10.02

11.40

146.96

2015

9.46

9.10

146.54

2016

9.36

7.60

149.30

2017

9.86

6.20

147.67

2018

9.14

5.20

151.37

2019

8.21

4.20

166.21

0610 HaceneHue (6poit nuua) 7504 868 7327 224 7 284 552 7 245677 7202198 7153784 7101859 7050 034 7 000 039 6951482
06w, 6poit paseoan 11012 10 581 11947 10 908 10 584 10 483 10 603 10 411 10 596 10 859
Table 1. National trends in suicide mortality,
unemployment, divorce, and population in
Bulgaria, 2010-2019
National annual indicators, Bulgaria (2010-2019)
Derived from Bulgarian NS| administrative datasets
2010 20M 2012 2013 2014 2015 2018 2017 2018 2019

Suicide mortality rate (per 100,000) 140 1038 1194 9.90 1002 9.46 9.36 9.86 9.14 8.21
Unemployment rate (%) 1030 130 12.30 12.90 140 910 760 8.20 5.20 420
Divorce rate (per 100,000) 146.73 144.41 164.00 15054 146.96 146.54 148.30 14767 15137 156.21
Total population [persons) 7504868 7327224 7284552 7245677 7202198 7163784 7101859 7050034 7000039 6351482
Total divorces (count) 11,012 10,581 1947 10,908 10,584 10,483 10,603 10411 10,596 10,859

Hanuonannara 6e3paboTuiia HapacTBa Ipe3 IbpBaTa 4acT Ha
JIeCEeTUIIETHETO, focTura nuk npes 2013 . u ciexn ToBa Hama-
naBa ycroiuuso 1o 2019 r. PaBHumara Ha pa3Boj Bapupar
BBB BpEMETO 0e3 SICHO M3pa3eHa MOHOTOHHA TEHJEHIIMS, C
0TYeTINBO yBenuueHue npe3 2012 r., nocaeBaHo OT yMepe-
Ha BapHalus npe3 ciaensamure roqunu. [pes couus nepuos
HAIMOHAJIHOTO HAaceJIEeHHEe IOCTENEHHO HaMallsIBa.

Hainune e chluecTBeHa perioHaIHA BapHallis MEXy LIEeCT-
Te paiioHa 3a iarupane (durypa 1).
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National unemployment rose in the early part of the
decade, peaking in 2013, and then declined steadily
through 2019. Divorce rates fluctuated over time without
a clear monotonic trend, with a pronounced increase in
2012 followed by moderate variation in subsequent years.
Over the same period, the national population declined
gradually.

Substantial regional variation was evident across the six
planning regions (Figure 1).
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Fig. 1. Suicide mortality trends across Bulgaria’s six
planning regions and nationally (2010-2019)

Koeduuuenrure Ha CMBPTHOCT OT caMOyOuiicTBa ca Hocie- Suicide mortality rates were consistently lowest in the
JI0BATENIHO Hai-HUCKH B KOrosamaanus paiioH u Hali-BHCOKH Yugozapaden region and highest in Severen tsentralen
B Cesepen HeHTpasieH 1 FOronsrouen paifon mpes HAKOIKO and Yugoiztochen in several years. Although all
roAMHH. Makap BCHYKH PErHOHH Ja [IOKA3BaT OAUIIHH KO- regions exhibited year-to-year fluctuations, several
neGaHus, B HAKOJIKO OT TsIX ce HaOIroaBaT HU3XOASIIN TeH- demonstrated downward trends over the decade.
ACHLMH 1pe3 AeceTnieTnero. Papuuiiara Ha G6espaboTuua u Unemployment and divorce rates also varied across
Pa3BOA CBILO BapUpaT MEKIY PErHOHUTE, KOCTO [I0AYCpTaBa regions, reinforcing the importance of examining
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3HAYCHUCTO Ha U3CJICABAHETO HAa MPOMEHUTE B PAMKHUTC Ha
PEruoOHUTE BB BPEMETO.

HauunonaJien anaius

AHanu3WTe HAa HAI[MOHAJTHO HUBO MOKAa3BaT MOJOXHUTEIIHA
acoruanus Mexay 0e3padboTuiiata ¥ CMBPTHOCTTA OT CaMo-
yOuiicTBa. B eqHOBpEeMEHHUTE MOJIETH MTO-BUCOKUTE PaBHU-
ma Ha 6e3paboTuiia ca CBbpP3aHH C MO-BUCOKA CMBPTHOCT OT
camoyOuiictBa (B=0,26, p=0,024). Mozaenute, BKJIIOYBAIIH
€IHOTO/IMIICH JIaT Ha Oe3paboTnnara, ChIIO0 MOKa3BaT MOJIO-
x)utenna aconuanus (f=0,26, p=0,039), koeTo npenmnonara,
4e moBuIeHaTa 6e3padoTuiia Moxke 1a ObJe CBbp3aHa C yBe-
JUYeHa CMBPTHOCT OT CaMOyOWHCTBAa KaKTO MIpe3 ChIIaTa
TOAMHA, TaKa M C KPaTKO 3aKbCHEHHE. 3a pa3linKa OT Peruo-
HaJIHATE MOJIeNHu ¢ (UKCHpaHu e()EeKTH, Te3U acOIUaINH ca
MOCTIeIOBATEIIHO OJIOKUTENHN. PaBHHIIIaTa HA pa3BO HE ca
CTATUCTHUYECKH 3HAYMMO CBBP3aHU ChC CMBPTHOCTTA OT Ca-
MOYOHHCTBA B €IHOBPEMEHHH MJIN JIATOBH MOJECIIH.

Mopnenu ¢ 1Bynoco4yHu Gukcupanm eekTa

OreHeHN ca MOJIEIH C ABYTIOCOYHH (PUKCcHpaHU e(heKTH, KOH-
TPOJIMpALIH 32 €PEKTH Ha PETHOH U FOJIMHA, C LIeJI OLICHKA Ha
ACOIIMAIIMTE B PAMKUTE Ha PETHOHUTE MEX Iy Oe3paborua,
pa3BOX U CMBPTHOCT OT camoyOuiicTBa. B eqHOBpeMeHHUTE
MOJIeJIM HUTO O6e3pabdoTHIIaTa, HUTO paBHUILATA Ha Pa3BOJ ca
CTATUCTUYECKU CBBP3aHU CHC CMBPTHOCTTa OT CaMOyOHUii-
CTBa. BhIIpexn ToBa MOZENINTE, BKIIOYBALIH JIATOBU CTPYK-
TYPH, IPENIONIAraT BPEMEBO CIIOXKHH H OTIIOKEHH BPB3KH.

Pasnpenenenara naroBa crenudukanus, BKJIIOYBAIIA ell-
HOBPEMCHHU M €HOTI'OJUIIHO JIArOBU C€KCIIO3UIINH, ITOKa3Ba
TTOJIOKUTETHA STHOBPEMEHHA acOIHaIvs MeX Iy 0e3paboTu-
11a U CMBPTHOCT OT camoyoOwutictea ($=0,45, p=0,066), xoeTo
mpenmnosara, 4e yBeJIHUeHUATa Ha 6e3paboTuiara Morar jia
0BJIaT CBBP3aHU C MT0-BUCOKA CMBPTHOCT OT CAMOYOHICTBA B
paMKuTE Ha CchlllaTa TOJUHA, MaKap Ta3M OICHKa Jla He JI0C-
THTA CTATUCTHYECKA 3HAYUMOCT. 3a pa3iiuKa OT TOBa, €THO-
TOIUITHUAT JIar Ha 0e3padoTullaTa MoKa3Ba CTATUCTUUYECKH
3HaunMa oTpuIarenta aconuanus (f=-0,42, p=0,030), koeTo
O3HayaBa, 4e TMo-BHCOKaTa 0e3paboTuiia mpe3 mpeaxoaHara
TOJIMHA € CBbP3aHa C M0-HUCKAa CMBPTHOCT OT CaMOyOnHCTBa
npe3 cieaBanara roJuHa.

PaBHumaTa Ha pa3Boj HE ca CBBP3aHH ChC CMBPTHOCTTA
OT caMOyOHiCTBa B €THOBPEMEHHHUTE WIJIM €HOTOAUIIHUTE
JaroBu Mozenu. B Mozena ¢ nByromguiieH jar obade pas-
HUIIETO Ha Pa3BOJ IOKa3Ba IOJIOKUTENHA ACOLHUAIMS ChC
cMBpTHOCTTA OT camoyoOuiicta (=0,09, p<0,015), koeto
npezroara OTJI0KeHa Bpb3Ka. TPUrOJUINHUSAT Jlar Ha Oe3-
paboTHIaTa ChIIO € CBBP3aH C M0-HUCKA CMBPTHOCT OT CaMO-
youiictBa (f=-0,44, p<0,012), koeTo HacouBa KbM HNOTEHIIH-
aJIHY TO-ABJITOCPOYHHU JAMHAMUKK Ha anantauus (Tabmuna
2).

MENTAL HEALTH

within-region changes over time.

National-level analysis

National-level analyses indicated a positive association
between unemployment and suicide mortality. In
contemporaneous models, higher unemployment
rates were associated with higher suicide mortality
(B=0.26, p=0.024). Models including a one-year lag of
unemploymentalso showed a positive association (3=0.26,
p=0.039), suggesting that elevated unemployment may
be associated with increased suicide mortality both in
the same year and with short delay. In contrast to the
regional fixed-effects models, these associations were
consistently positive. Divorce rates were not significantly
associated with suicide mortality in contemporaneous or
lagged models.

Two-way fixed effects models

Two-way fixed effects models controlling for region
and year effects were estimated to assess within-region
associations between unemployment, divorce, and
suicide mortality. In contemporaneous models, neither
unemployment nor divorce rates were statistically
associated with suicide mortality. However, models
incorporating lag structures suggested temporally
complex and delayed relationships.

The  distributed lag  specification including
contemporaneous and one-year lagged exposures
indicated a positive contemporaneous association
between unemployment and suicide mortality (f=0.45,
p=0.066), suggesting that increases in unemployment
may be associated with higher suicide mortality within
the same year, although this estimate did not reach
statistical significance. In contrast, the one-year lag of
unemployment demonstrated a statistically significant
negative association (f=-0.42, p=0.030), indicating that
higher unemployment in the prior year was associated
with lower suicide mortality in the subsequent year.

Divorce rates were not associated with suicide mortality
in contemporaneous or one-year lag models. In the two-
year lag model, however, the divorce rate exhibited a
positive association with suicide mortality ($=0.09,
p<0.015), suggesting a delayed relationship. A three-
year lag of unemployment was also associated with
lower suicide mortality (B=-0.44, p<0.012), indicating
potential longer-term adjustment dynamics.
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Tabnuya 2. Modenu c 08ynocoyHu cbukcupaHu eghekmu
3a cMbpmHocmma om camoybulicmea 8 pesUOHUME Ha
Bwneapus, 2010-2019 a.

MENTAL HEALTH

Mopenu ¢ fBynocovHn (pUKCHpaHy ehekTH 3a CMBPTHOCTTA OT CAaMOYOUIICTBA

EnnoBpemenen mopen  Jlar (t—1) Jlar (t-2) Jlar (t-3) Pasnpenenen nar [Iuaamuded Mopen

Paguumie Ha 6e3padoTiua (%) 0.157 0.450
0.221) (0.192)
Papnuine na 6e3padotuma (t—1) -0.088 -0.420%* -0.125
(0.181) (0.140) (0.180)
Pagaumie Ha 6e3padoTina (t-2) -0.322
(0.212)
PaBuuie Ha Gespadoruna (t-3) -0.437*
(0.113)
PaBuuine Ha passop 0.004 -0.006
(0.049) (0.057)
Paguuie Ha pasgop (t—1) 0.037 0.044 0.036
(0.031) (0.032) (0.028)
Pagaume Ha pazsop (t—2) 0.092%*
(0.025)
Paguuie Ha pasgop (t—3) 0.059
(0.036)
CMBPTHOCT OT camoyouiicTBa (t—1) 0.130
(0.112)
JlorapurbM Ha HACEIEHUETO -2.503 -11.382 -1.849 -0.213 -3.980 -11.296
(23.272) (18.906) (26.376) (15.725) (26.693) (15.218)

*p <005, %% p<0.01, %% p <0.001

<I>mu:npauu Cq)EKTlrl 3a PErHOH U IOfMHA Ca BKJIKOYUEHU BbB BCU'KH MOJEIIH.

CTHHHHPTHYITC l"pCJ_LlKl/l ca lLTbCTCPM'_;HpaHl/l Ha pel‘]dOHilIlH() HHUBO.

t—1, t=2 u t—3 0003HaYaBAT CTOHHOCTHUTE HA OOACHUTETHUTE IPOMEHIIUBH CHOTBETHO €[IHA, IBE U TPU FOIMHU IIpe/ HAOJIIoaBaHaTa FoJjuHa.

48 B =W Tov18 M MK+ 2 W W BbIFAPCKO CMUCAHME 3A OBLECTBEHO 3[JPABE M M M 2026 M M M BULGARIAN JOURNAL OF PUBLIC HEALTHM M M Vol.18 M M No2 i W W



NMCUXMYHO 3APABE

Two-way fixed effects models of suicide mortality

MENTAL HEALTH

Table 2. Two-Way fixed effects models of suicide
mortality across Bulgarian regions, 2010-2019

Contemporaneous Lag (t—1) Lag (t-2) Lag (t-3) Distributed lag Dynamic model

Unemployment rate (%) 0.157 0.450
(0.221) (0.192)
Unemployment rate (t—1) -0.088 -0.420% -0.125
(0.181) (0.140) (0.180)
Unemployment rate (t=2) -0.322
(0.212)
Unemployment rate (t—3) -0.437*
(0.113)
Divorce rate 0.004 -0.006
(0.049) (0.057)
Divorce rate (t—1) 0.037 0.044 0.036
(0.031) (0.032) (0.028)
Divorce rate (t-2) 0.092%*
(0.025)
Divorce rate (t-3) 0.059
(0.036)
Lagged suicide mortality 0.130
(0.112)
Log population -2.503 -11.382 -1.849 -0.213 -3.980 -11.296
(23.272) (18.906) (26.376) (15.725) (26.693) (15.218)
Num.Obs. 60 54 48 42 54 54

#*p <005, **p<001,**p<0.001
District and year fixed effects included in all models.

Standard errors clustered at the district level.

t—1,t-2, and t-3 denote 1-, 2-, and 3-year lagged values of the predictor variables.

Pernonajina xereporeHHOCT

Mogenute, Mo3BOJIsIBAIIM €PEKTHT Ha Oe3paboTuilaTa aa
Bapupa 10 PEruoHM, IMOKa3BaT JI0KA3aTeJCTBAa 3a pPEruo-
HaJlHa XeTEPOTeHHOCT. AcomuanusaTra Mexay 0e3padoTuiia
U CMBPTHOCT OT CaMOyOHHCTBa € CTaTUCTHYECKH 3HAUYMMa
camo B CeBepen 1eHTpasieH paiton (B=0,57, p<0,048), moka-
TO OLICHKUTE 32 OCTAHAJIMTE PErMOHU HE Ca CTATUCTHYECKH
3HAYNMHU.

Regional heterogeneity

Models allowing the unemployment effect to vary by
region indicated evidence of regional heterogeneity.
The unemployment-suicide mortality association was
statistically significant only in the Severen tsentralen
region ($=0.57, p<0.048), while estimates for other

regions were not statistically significant.
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Monenute, Ho3BoJIsIBalyM e()EKTHT Ha PABHUIIETO HAa Pa3BOJ
Jla Bapupa 1o peruoHH, MoKa3BaT JOI'bIHUTEIHA PEruoHa-
Ha xereporeHHocT. [TonoxuTenHa acouuanus Mex, 1y paBHHU-
11aTa Ha pa3Boj U CMBPTHOCTTa OT CaMOyOHIiCTBA ce HaOIIIo-
naBa B CeBepeH 1ieHTpajcH paiios (f=0,05, p=0,019), nokato
oTpulaTelHa aconuanus ce HadmonaBa B CeBepoM3TOUCH
pation (B=-0,11, p=0,017). O1iecHKHTE 32 OCTAHAIUTE PCTUOHH
HE ca CTaTUCTMYECKH 3HAUMMU. Te3n pesysiTaTH Mpeiroia-
rart, 4e Bph3Kara MeKIy CeMEiHaTa HeCTaOMITHOCT U CMBPT-
HOCTTA OT CaMOyOMICTBA MOJXKE Jia Ce pa3iinyaBa MeXy pe-
THOHAJIHUTE KOHTCKCTH.

ChoTBEeTCTBHE HA MOACJIUTE U yCTOﬁ‘lHBOCT

CraTHCTHKHUTE 332 ChOTBETCTBHE HAa MOJCIHMTE MOKAa3Bar, 4ye
MozenuTe ¢ pukcupanu eQpeKkTr 0OSICHIBAT 3HAYUTETHA YACT
OT BapualusiTa B CMBPTHOCTTA OT CAMOYOUICTBA B PAMKHUTE
Ha peruonuTe (within R?*=0,67—-0,84 B pa3nuuHuTe cienudu-
kauuu). Pesynrarure ca 10 rojsiMa CTEIEH MOCICAOBATEIHH
MEX/y JIATOBUTE CTPYKTYPH M aHAJIM3UTE HA 4yBCTBUTEI-
HOCTTA, Makap BPEMEBHUSIT MOMEHT M MOCOKaTa Ha e(eKTH-
Te Ha O0e3paboTuiiaTa fa BapupaT B 3aBUCHMOCT OT JlaroBara
crienuuKanms.

OBCBbXOAHE

HacTosimoTo eKOJOrMYHO MaHEIHO H3CIeBaHe pasIIek-
Jla Ialld paBHMIIATA Ha 0e3paboTHIa M Pa3BoJl ca CBbP3aHU
ChC CMBPTHOCTTA OT CAMOYOHNHCTBA B OBJITAPCKUTE PETHOHH
Mexxay 2010 m 2019 . Makap cMBpPTHOCTTa OT camMOyOuii-
CTBa Jla HAMAJIIBA HAa HAI[MOHAJIHO HHMBO INPE3 M3CICABAHMS
MEPHOJI, PE3yITaTUTE TTOKA3BaT PA3IHKU MEXKAY aHAIU3UTE
Ha HALlMOHAJIHO HUBO U PETHOHAIHUTE aHAIN3U. AHAIU3UTE
Ha HAllMOHAJIHO HUBO MOKa3BaT yMEpEHa, HO MOCIIe0BaTeIHA
HOJIOXKUTEITHA acOLMAIs Mexy Oe3paboTuiiata U CMBPT-
HOCTTa OT CaMOyOMHCTBa, JOKAaTO PErMOHAIHHUTE MOJCIH C
¢uKcupann edekTr He ToKa3BaT MOCIIENI0BATEIIHN SHOBpE-
MEHHU acollMallii B paMKHUTE Ha peruoHuTe. Bietu 3aenHo,
TE3W Pe3yJITaTH MOAYePTaBaT Ba’kKHA PA3NIMKa MEXKIY arpe-
TMpaHy HAIMOHAJIHHU TCHICHIIUN M INHAMHUKH B PAMKHTE Ha
pernonute. To3u KOHTpAcT BEPOSITHO OTPa3sBa Pa3NHUUsS B
TOBA, KOETO JBaTa IOAXO/A yJIaBsT: HAIIMOHATHUTE MOJEIN
OnucBar OOMHKTE BPEMEBH TEHICHINH, TOKATO MOJCIHUTE C
¢ukcupanu epeKkTH U30IUPaT MPOMEHUTE B paMKHUTE Ha pe-
THOHHUTE BBB BPEMETO U OTUMTAT HEHAOIIOaBaHM, BPEMEBO
WHBapUAHTHHU PETUOHAIHU XapaKTEPHUCTUKH.

Jlumcata Ha  yCTOWYMBH  €IHOBPEMEHHH  acCOIMALUU
MIpeAroara, e KpaTKOCpOYHHUTE KoJIeOaHUs B paBHHIIATA HA
0e3paboTHLa U pa3BO MOXKE Jia HE e TPAaHC(HOPMHUPAT HEIo-
CPEICTBEHO B IIPOMEHH B CMBPTHOCTTA OT CaMOyOHMHCTBa Ha
peruoHaTHO HIBO. ToBa 3aKIIIOYCHHUE € B CHOTBETCTBHE C TaH-
HU OT MEXIyHapOIHHU CPaBHUTEIHH H3CJIEABAHHS, CIIOPEX
KOUTO MaKpPOMKOHOMHYECKUTE WHIUKATOPH HE NPEAcKa3BaT
€IHOPOAHO CMBPTHOCTTA OT CaMOyOUIICTBa M KOHTEKCTYyal-
HuTe (aKTOPU MOTaT Ja MoJepupar Te3u Bpb3ku (27). C apy-
T'M IYMH, Bb3/ICHCTBHETO HA MKOHOMHUYECKHTE M COL[UAIHUTE
CTPECOpH MOJKE Jia 3aBHCH OT HAuWHa, 110 KOWTO T€ Ce IMPEKH-
BSIBaT M OIIOCPEJCTBAT B CIEHU(DUYHN PETHOHAIHH KOHTEK-
CTH, a HE CaMO OT TSIXHaTa HEIOCPE/ICTBEHA M0sIBA.

3a mo-1o0po pazdupaHe HA Te3U THHAMUKH JaTOBUTE MOJICITH

MENTAL HEALTH

Models allowing the divorce rate effect to vary by region
indicated additional regional heterogeneity. A positive
association between divorce rates and suicide mortality
was observed in the Severen tsentralen region (f=0.05,
p=0.019), whereas a negative association was observed in
the Severoiztochen region (f=-0.11, p=0.017). Estimates
for other regions were not statistically significant. These
findings suggest that the relationship between family
instability and suicide mortality may differ across
regional contexts.

Model fit and robustness

Model fit statistics indicated that the fixed-effects models
explained a substantial proportion of within-region
variation in suicide mortality (within R2=0.67-0.84
across specifications). Results were broadly consistent
across lag structures and sensitivity analyses, although
the timing and direction of unemployment effects varied
depending on the lag specification.

DISCUSSION

This ecological panel study examined whether
unemployment and divorce rates were associated with
suicide mortality across Bulgarian regions between 2010
and 2019. While suicide mortality declined nationally
over the study period, the findings differed between
national-level and regional analyses. National-level
analyses indicated a modest but consistent positive
association between unemployment and suicide
mortality, whereas regional fixed-effects models showed
no consistent contemporaneous associations within
regions. Taken together, these findings highlight an
important distinction between aggregate national trends
and within-region dynamics. This contrast likely reflects
differences in what the two approaches capture, with
national models describing overall temporal trends,
while fixed-effects models isolate within-region changes
over time and account for unobserved, time-invariant
regional characteristics.

The absence of robust contemporaneous associations
suggests that short-term fluctuations in unemployment
and divorce rates may not immediately translate into
changes in suicide mortality at the regional level.
This finding aligns with evidence from cross-national
research indicating that macroeconomic indicators
do not uniformly predict suicide mortality and that
contextual factors can moderate these relationships
(27). In other words, the impact of economic and social
stressors may depend on how they are experienced and
mediated within specific regional contexts rather than
their immediate occurrence alone.

To better understand these dynamics, lagged models
revealed more nuanced dynamics. The positive
contemporaneous association between unemployment
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pa3KpuBaT Mo-HIOaHCUpaHu mporecu. [lonoxuTennara exHo-
BpPEMEHHA acolualus Mex1y 0e3paboTuiia U CMBPTHOCT OT
camMoyOuMiiCTBa B paslpejelieHaTa jlaroa crierudukanus ce
KOMIICHCHPA OT OTpULIATEIHA aCOLUHUALNS TIPH SIIHOTOJIUIIICH
Jar ¥ OTpHIaTelIHa acoUWanus MpH TpUroauieH jar. Exna
BB3MO)KHA HHTEPIIPETallds €, Y€ OCTPUAT MKOHOMHYECKH
JUCTPEC MOXKE J1a TMOBHUIIM KPATKOCPOYHUS IICHXOCONHAIECH
CTpeC, JOKATO MOCIEBAIIN alalTAIINOHHH TIPOIIECH — KaTo
MOBTOPHA 3a€TOCT, MUTPANMs], MOOMIN3UpPAHE HA COIMAJIHA
MOZIKpena WJIN MOJUTHYECKH OTTOBOPH — MOTaT Jja Hama-
JAT To-1earocpounus puck (15). Ocsen ToBa 6e3paboruiiata
MOXe J1a TPOMEH €XKEeJHEeBHUTE PYTHUHHU U COI[MATHH B3au-
MOJICHCTBUSI 110 HAYMHH, KOMTO C TEYEHUE Ha BPEMETO Ouxa
MOTJIH J]a HAMAJISAT PUcKa oT camoyouiicTso (28). [lepuoaute
0e3 (hopmaiHa 3a€TOCT MOTaT Jia yBEJIN4aT BPEMETO, IpeKa-
PaHoO C YJIEHOBE HA CEMEICTBOTO U B JOMAKUHCTBOTO, NOTEH-
[IMAJTHO 3aCHJIBAWKY colratHaTa mojakpena (29). [To-romemu-
AT KOHTAKT ChC CEMEHCTBOTO MOXE J]a OCHTYPH €MOIIMOHAIHA
MOZIKpeIna, /a HaMaJM COIMAJIHATa M30JIAlUsl U Ja YJIECHH
PaHHOTO pa3NoO3HaBaHE HA MCHXOJIOTMUYECKH AucTpec. B KoH-
TEKCTH, B KOUTO PA3IMIUPEHUTE CEMEHHN MPEXH OCTaBaT Ba-
KHH, 3aCHJICHOTO B3aUMOJICHCTBUE B JJOMAKHHCTBOTO MOXKE
na Oydepupa HeOmaronpusaTHUTE €PEKTH HA HKOHOMHUYCCKH-
T€ TPYAHOCTH BBPXY INCUXMYHOTO 3apaBe. [lomoOHM mexa-
HU3MH OMXa MOIJIM YaCTUYHO J1a OOSICHST 3alll0 MOBUILIEHATA
Oe3paboTHiia HE € TOCJEeOBAaTEIHO CBBp3aHa C IO-BHUCOKA
CMBPTHOCT OT CaMOYOMICTBa M 3aIo ce HaOIroaaBaT OTpH-
LaTelIHu JlaroBu aconuanuu. ChOTBETHO TE€3M MEXaHU3MHU
MOTar 72 TIOMOTHAT J1a ce 00sICHU 3aI1I0 TToBHIIIeHaTa Oe3pado-
THIIA HE € MOCIJIEI0BATEITHO CBBP3aHa C M0-BUCOKA CMBPTHOCT
0T caMOyOHMIicTBa ¥ 3aI0 OOpaTHU ACOLMAIMM CE MOSBSIBAT
B IO-JIBJITH BPEMEBU XOPHU30HTH. Bce mak cTenenTa, B KOATO
Oe3paboTHIiaTa 3acHIIBa WM TIOIKOIIaBa COI[HATHATA MTOIKpe-
1a, BEPOSITHO 3aBUCH OT CTaOMIHOCTTA Ha JOMAaKHHCTBOTO,
(PMHAHCOBOTO HANPE)KEHUE U KYIATYPHUTE HOPMHU U CIIIOBA-
TEJTHO MOJKE J]a BapHupa M1y PETHOHATHH U COIIMATHO-UKO-
HOMMYECKU KOHTEKCTHU. J[aHHM OT VYHrapus IperocTaBsT
TIOJIE3HO PErMOHAJIHO CpaBHEHUE, TPU KOeTo Oe3padoTuiara
U3IIIeXK/Ia € CBBP3aHa ChC CYUIUIHOCTTA €/1Ba Clie] 3aKhbC-
HEHHE OT NMPHOJN3UTENHO 3—5 rOAMHM, a HE €IHOBPEMEHHO
(30). B HacTosm0TO M3CIIEABAaHE, MaKap OCOKaTa Ha JIarOBHU-
Te KOe(DUIIMEeHTH 1a ce pa3indaBa OT YHTApCKHsI MOJIEN, pe-
3yJITaTHTE 110 CXOAEH HAUMH MPEJII0NIAraT, 4e HallPe)KEHHETO
Ha TMas3apa Ha Tpy/a MOXe Jla BIUsEC BbPXy caMmoyOuiicTBaTa
ChC 3aKBbCHEHHE, a HE B PAMKHTE Ha ChIaTa roauHa. ToBa
CBIIIO € B ChOTBETCTBHE C MO-IIUPOKHU EBPOICHCKN aHAJIN3H,
MOKa3BaIlH, Y¢ NKOHOMUYECKUTE MPOMEHINBH Ca CBBP3aHU
C paBHUIIATa Ha CaMOyOMICTBA, HO HE M0 HAYUH, KOUTO MO~
Kpers NpocTa WIH €AHOPOIHA IPUUYUHHA TPACKTOPHUS MEKITY
JbpxaBute (27). JlombIHUTENHA MOKPENa UBa OT JaHHU Ha
nuBo EC, criopen kouTo HapacTBamara abJIrocpodHa oespa-
0oTHIIa € CBBp3aHa C IT0-BUCOKA CMBPTHOCT OT CaMOYyOHICTBa
B TPYJOCTIOCOOHA BB3PACT, JOKATO MOJIUTUKHUTE Ha 1a3apa Ha
TpyJa MOTaT Ja CMEKYaT 4acT OoT To3u edexT (31).

ITomobGen BpeMeBH Monen ce HaONronaBa U Mpu (HaKTOPHUTE,
CBBP3aHH ChC ceMeHcTBOTO. OTIIOKEHATA ITOJIOKHUTEIHA aco-
nuanus, HaOMrojaBana 3a paBHUIIATA HA Pa3BOJ IPH JIBYTO-
JIMILEH JIar, Mpejroiara, 4e COIMaHUTE M IICHUXOJIOTruYe-
CKHTE MOCJICIUIM OT CEMEUHATA IC3UHTErPallisi MOraT Jia Ce
pasrphlIaT MOCTENEHHO. Te3n pe3ysiTaTi ca B IIUPOK CMHUCHIT
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and suicide mortality in the distributed lag specification
was offset by a negative association at one-year
lag and a negative association at three-year lag.
One possible interpretation is that acute economic
distress may elevate short-term psychosocial stress,
while subsequent adaptation processes-such as re-
employment, migration, social support mobilization, or
policy responses-may mitigate longer-term risk (15). In
addition, unemployment may alter daily routines and
social interactions in ways that could mitigate suicide
risk over time (28). Periods without formal employment
can increase time spent with family members and within
the household, potentially strengthening social support
(29). Greater family contact may provide emotional
support, reduce social isolation, and facilitate early
recognition of psychological distress. In contexts where
extended family networks remain important, increased
household interaction may buffer the adverse mental
health effects of economic hardship. Such mechanisms
could partly explain why elevated unemployment was
not consistently associated with higher suicide mortality
and why negative lagged associations were observed.
Accordingly, these mechanisms may help explain
why elevated unemployment was not consistently
associated with higher suicide mortality and why
inverse associations emerged over longer time horizons.
However, the extent to which unemployment enhances or
undermines social support likely depends on household
stability, financial strain, and cultural norms, and
therefore may vary across regions and socioeconomic
contexts. Evidence from Hungary offers a useful
regional comparison, where unemployment appeared
to be associated with suicidality only after a delay of
roughly 3-5 years rather than contemporaneously (30).
In the present study, although the direction of the lagged
coefficients differs from the Hungarian pattern, the
results similarly suggest that labor market strain may
influence suicide with delay rather than in the same
year. This is also consistent with broader European
analyses showing that economic variables are related to
suicide rates, but not in a way that supports a simple
or uniform causal pathway across countries (27). It is
further supported by EU-level evidence that rising long-
term unemployment is associated with higher working-
age suicide mortality, while labor-market policies may
mitigate part of that effect (31).

A similar temporal pattern was observed for family-
related factors. The delayed positive association
observed for divorce rates at a two-year lag suggests
that the social and psychological consequences of
family disruption may unfold gradually. These findings
are broadly consistent with evidence from other Eastern
European contexts, where cross-national analyses have
identified divorce rates as a contextual factor positively
associated with suicide mortality at the population
level, reflecting the role of social integration and family
stability duringperiods ofsocietal transition (32). Divorce
may influence suicide mortality indirectly through
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CBBMECTUMH C JJAHHU OT APYT'Y U3TOUHOEBPOIECHCKU KOHTEK-
CTH, K'BJICTO MEXKIYHAPOIHHU CPABHUTCITHUA aHATU3U UJICHTH-
dunupar paBHHUIIATA Ha Pa3BOJI KATO KOHTEKCTYaJeH (pakTop,
MOJIOKUTEITHO CBBP3aH ChC CMBPTHOCTTA OT CaMOYOHIICTBa
Ha MOMYJIAI[HOHHO HUBO, OTPA3sBalKU POJIATA HA COIMATHATA
MHTErpalis U ceMeliHaTa CTaOUITHOCT B TIEPHO/IH Ha 00IIeCT-
BeH npexos (32). PazBoabT Moke J1a Biinsie BbPXY CMBPTHOCT-
Ta OT CaMOYyOMHCTBA HENPSIKO Ype3 MEXaHM3MH KaTO Hama-
JIeHA COIMAaJIHAa MHTerparus, (PUMHAHCOBO HANPEKEHHE HIIU
HaTpymBaHe Ha abiarocpoueH ctpec (33-34). B mepuoaa cnen
MMPpEKpaTABaHC Ha 6pal<a WHIUWBUIUTE II'bPBOHAYATIHO MOratr
Jla pazyuTar Ha COUUAJTHU MPEKHU UJIU aJallITUBHU CTPATCTUU
3a CIpaBsiHe, HO TO-IBJITOCPOYHH MPEAU3BUKATEIICTBA MOTaT
Jla CE TMOSIBSIT C MPUKITFOUBAHETO HA MPABHUTE MPOICCH, H3-
YeprBaHETO Ha (MHAHCOBUTE PECYPCH M PEOPraHU3AIUSATA
Ha conmanHuTe BpB3KH (35). [I[poMeHHTE B KUIHIIHOTO I10-
JIOKEHHE, OTTOBOPHOCTHUTE HA CAMOTEH POJUTEN U POMEHH-
T€ B PSKMMUTE HA MOMEYUTEIICTBO MOTAT JOMBIHUTEIHO J1a
yBeJIMYAT CTpeca W Jia HAMAlSAT HajiudHara nojakpena (36).
Pa3BobT MOXKE CBINO Ja MPOMEHHU €KESTHEBHUTE PYTUHHU H
COIMAJIHUTE POJIM, MOTEHIMAIHO YBEIMYaBalKH camoTara,
OTCITA0BalKH aHTAKUPAHOCTTA C OOIIHOCTTA U HAPYIIIaBaKH
He(hopMaTHOTO HAOTIOCHHE OT CTpaHa Ha YICHOBE Ha CeMEH-
CTBOTO, KOUTO MHAYC 61/1xa MOTJIX J1a pa3rno3HasT MCUXO0JIO0Trn-
yecku quctpec (37). Ha HuBo 00IIHOCT HApaCTBALIUTE PAaBHU-
1112 Ha Pa3BOJl MOT'aT Jia CUTHAJIM3UPAT MO-IIMPOKA COLMAIHA
HECTaOMITHOCT WJIU OTCIIa0BaHE Ha COIMATHATA CILIOTEHOCT,
KOCTO MOJKE HETIPSIKO J1a BIIUsIC BBPXY ICHXUYHOTO 3APaBe OT-
BBJI MIPSIKO 3aCETHATHTE WHAMBUIU. B ChHIIOTO Bpeme pa3Bo-
JUBT MOXE JIa HAMAJT U3JIaraHeTO Ha KOH(IMKT B OTHOIICHUS
C BHCOKO HANPEXKEHHE, KOSTO MPEIoiara, e MoCIeAuIuTe
My Ca XETepOreHHHU U 3aBUCHMH OT KOHTEKCTA. 3a€HO Te3H
MeXaHM3MHU MOTaT Jia IOMOTHAT Jia ce OOSICHU 3aIll0 acollua-
LUUTE CE MPOSIBSIBAT ChC 3aKbCHEHHE U 32110 e(DEeKTUTE HE ca
CAHOPOAHU MEXKAY PETUOHUTE UJIU BBB BPEMETO.

OcBeH BpeMeBarta CIOKHOCT, JJOKa3aTelICTBaTa 32 peruoHall-
Ha Bapuanus nog4yepTaBar 3HaYeHHETO Ha MECTHUSI KOHTEKCT
npu 0(OPMSIHETO Ha BPB3KaTa MKy COIIHMAIHATE U UKOHO-
MHYECKUTE CTPECOPU I CMBPTHOCTTA OT caMoyOwuiicTa. Cra-
THCTUYECKH 3HAUMMaTa acolluaIus, HabmogaBana B CeBepeH
LEHTpaJICH paiioH, IpeTonara, 9¢ UKOHOMIYECKHST TUCTPEC
MOJKe J1a ce TpaHc(HOpMHpPA B PUCK OT CaMOyOUHCTBO ITO-CHITHO
B OIpEeNIeH! COLMATHO-UKOHOMHUYECKH cpenu. OCBeH ToBa
acolanusTa MeX/y paBHMIIATA HA Pa3BOJ U CMBPTHOCTTA
0T camoyOwuiicTBa Bapupa Mexy pernonute. [lojoxurenHa
Bpb3Ka ce HaOmonaBa B CeBepeH LEHTpalieH paioH, J0KaTo
oTpHIaTeNIHa aconuanus ce HaOmonaBa B CeBepoM3TOUCH
paiioH, a OLIEHKHUTE 3a OCTaHAJHUTE PETUOHH HE Ca CTATUCTH-
YeCKM 3HaYMMH. Te3u KOHTpacTHpaIly MOACIH IPEAIoarar,
9e COLMAJTHOTO 3HAUYCHUE W TIOCICAHIINTE OT CeMeWHaTa Jie-
3WHTErpalHs MOTaT J1a Ce pas3indaBaT B PErHOHANICH KOH-
TekcT. Pasnnumsra B CTpyKTypaTa Ha mazapa Ha TPyAa, MUT-
PaITMOHHUTE MOJIEIH, COIIMAIHATA CIUIOTEHOCT, JOCTHITBT JI0
YCIyTH 3a IICHXWYHO 37[paBe M AeMOTrpadCKus ChCTaB MOraT
Jia nornpuHacsT 3a Tas3u Bapuaius (38—40). [Tono6Hu Moaenu
Ha cyOHAIMOHAJIHO KI'bCTEPUPAHE Ca JIO0KJIaBaHHU U B IPYTH
crpanu. B CrnoBenust ca HaOJIl0aBaHU OTYETIIMBU PA3TUUHS
B CMBPTHOCTTA OT CaMOyOHICTBA MEX/Ty PETHOHU M OOIUHH
(41-42), noxaTo 1aHHU OT XBPBATCKU PETUCTHP MOKA3BAT KOH-
LEHTPAlLNs B CEBEPHUTE KOHTHHEHTAIHN OKPB3H, 8 HE paBHO-
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pathways such as reduced social integration, financial
strain, or long-term stress accumulation (33-34). In the
period following marital dissolution, individuals may
initially rely on social networks or adaptive coping
strategies, but longer-term challenges can emerge
as legal processes conclude, financial resources are
depleted, and social ties reorganize (35). Housing
changes, single-parent responsibilities, and shifts in
custody arrangements may further increase stress and
reduce available support (36). Divorce can also alter
daily routines and social roles, potentially increasing
loneliness, weakening community engagement, and
disrupting informal monitoring by family members
who might otherwise detect psychological distress (37).
At the community level, rising divorce rates may signal
broader social instability or weakening social cohesion,
which could indirectly influence mental health beyond
the individuals directly affected. At the same time,
divorce may reduce exposure to conflict in high-
strain relationships, suggesting that its consequences
are heterogeneous and context dependent. These
mechanisms together may help explain why associations
appear with delay and why the effects are not uniform
across regions or time.

In addition to temporal complexity, evidence of regional
variation highlights the importance of local context in
shaping the relationship between social and economic
stressors and suicide mortality. The statistically
significant association observed in the Severen
tsentralen region suggests that economic distress may
translate into suicide risk more strongly in certain socio-
economic environments. In addition, the association
between divorce rates and suicide mortality varied
across regions. A positive relationship was observed
in Severen tsentralen, whereas a negative association
was observed in Severoiztochen, while estimates for
other regions were not statistically significant. These
contrasting patterns suggest that the social meaning
and consequences of family disruption may differ
across regional contexts. Differences in labor market
structure, migration patterns, social cohesion, access to
mental health services, and demographic composition
may contribute to this variation (38-40). Similar
patterns of subnational clustering have been reported
elsewhere in the region. In Slovenia, marked differences
in suicide mortality have been observed across regions
and municipalities (41-42), while Croatian registry data
show a concentration in northern continental counties
rather than a uniform national distribution (43).
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MEPHO HAIIMOHAJIHO pasnpezeneHue (43).

Orpanuyenust

[Tpu nHTEpNpeTanMsITa HA TE3U PE3YJITATH ClIeBA Ja CE UMaT
MMpeABU HAKOJIKO OI'paHUYCHUA. HT)pBO, CKOJIOTUYHUAT JTH-
3ailH pa3unTa Ha arperupaHy PErMOHAJIHY JAHHU U HE II03BO-
JIsiBa U3BOJM 33 PUCKA HA WHAMBUYATHO HUBO. ACOLMAINH-
Te, HaOJIF0/JTaBaHN Ha PErMOHATHO HUBO, MOYKE J1a HE OTPa3siBaT
BPB3KUTE Ha MHAMBHJYaJHO HUBO W TpsiOBa Ja ce OTUeTe
BB3MOXKHOCTTA 32 EKOJIOTHYHA 3a0nyna. Bropo, paBHuIaTa
Ha Oe3palboTHIla M pa3BOA ca KOHTEKCTYAJTHH HHJINKATODH,
KOWTO MOTaT Jia CIyXaT KaTo 3aMECTHUTENN Ha MO-IIHPOKH
COIIMAJIHN ¥ UKOHOMUYECKHU ycioBus. Te3n Mepku He ynaBsT
WHIUBUAYAITHOTO W3JIaraHe Ha 3ary0a Ha paboTa niau Opadyna
JIE3UHTErpalysi, HATO OTPa3sBaT Pa3IUuusl B IPOABIDKUTEIN-
HOCTTA, TEXKECTTa MM JIMYHUTE pecypcH 3a cipassue. Cie-
JOBATCIIHO MCXaHU3MUTEC, CBbP3BAIlll TE3U MHAUKATOPU CHC
CMBPTHOCTTA OT CAMOYOMICTBA, HE MOTaT Jia O'b1aT IUPEKTHO
oueHeHu. Hakpas, HensmepeHn KOHTEKCTyalTH! (JaKTOPH MO-
rar jia o0ObpKBaT HaOJMO1aBaHUTE acorranui. GakTopu KaTo
MOJIENIH Ha ynoTtpeda Ha aJIkoXoJl, IOCTBII JI0 YCIIyTH 3a IICH-
XUYHO 37paBe, MKOHOMHYECKO HEPaBEHCTBO, MUTPAIIMOHHU
TIOTOIM, TTOJUTHKH 3a COIMATHO TOJIIOMAraHe u KyJITypHH
Harlacy KbM ICHXMYHOTO 3/[paBe HE ca BKJIIOUCHH, HO MO-
raT Jja BIUSAAT BBPXY CMBPTHOCTTA OT camoyOwmiicTBa. B3e-
THU 3a€/IHO, TE3H OTPAHMUEHUS MPEAINOIIararT, 4e pe3yaTaTuTe
TpsiOBa J1a ce MHTEPIPETHPAT KAaTO JI0KA3aTeICTBa 3a MOJE-
JIX Ha IOIyJIalMOHHO HUBO, @ HC KaTO NPUYUHHU BPB3KU, U
noguepraBat HeO6XOI[I/IMOCTTa OT JOIbJIBAIlM HM3CJICABAHUSA
Ha MHAWBUAYAJIHO HUBO U CbC CMECCHU METOAU 3a HO-[[O6pO
pa3bupaHe Ha MEXaHU3MUTE, CBbP3BAIH COLUAIHUTE U UKO-
HOMHYECKHUTE YCIIOBUS ChC CMBPTHOCTTA OT CAMOYOHHCTBA.

n3soau

PesynraTuTe mpeamnonarar, ue Bpbh3kaTa MeX 1y Oe3paboTuia,
Pa3BOJ U CMBPTHOCT OT caMOyOmiicTBa B briarapus e cioxHa,
C acoIMAaIH, KOUTO MOHSAKOTa ca OTJIOKEHH, HO HE TOCIIeNI0-
BaTCJIHO, U BapupaTr MEXKAY PETUOHATHUTEC KOHTCKCTH. Te3n
MOJIEJIH I0Ka3BaT HSKOJIKO M3BOJIa OTHOCHO TIOJIUTHKHU U Ob-
JICIIY U3CIJICIBAHUSI.

- Ot riietHa TOYKa Ha TIOJIMTUKUTE JINTICATa HA MTOCIIEI0BATE-
HU €IHOBPEMEHHHM aCOIMAINH Ha PErMOHATHO HUBO TIOKa3Ba,
4e yCHITHSTA 3a IPEBCHINS Ha caMoyOuiicTBaTa He TpsiOBa 1a
pa3uuTaT eAMHCTBEHO Ha HENOCPEICTBEHH HWKOHOMHYECKH
nHAMKaTopH. BMecTo ToBa cHCTEMHTE 32 MOHUTOPHHT CIIeBa
Jia OTYUTAT CPCAHOCPOYHU TCHACHIIUHN U JIal'OBU B'b3):[eI>JICTBI/I5[
BBPXY HNCUXHUYHOTO 3JpaBEC CJICA MKOHOMHUYCCKU TPYAHOCTU
WM CeMEHHa JAC3UHTEerpalnus. YCTOWUMBaTa MOAKpENa Clle]
3ary0a Ha pa0oTa WJIM IpeKparsiBaHe Ha Opaka Moxe /1a Obje
0c0o0CHO Ba)KHA, THH KaTO TPYJHOCTHTE TPH ajanTanusta
1 (PMHAHCOBOTO HAINIPEKEHHWE MOTAT Ja CE TMOSBSIT C TCUCHHUE
Ha BpeMeTO. YIBJDKaBaHETO Ha romolnra npu Oezpabortu-
I1a, YKPEMBAaHETO HA MPOTPAMHUTE 3a MPEKBAINPHUKAIHS H
OCHUTYPSIBAHETO HA JOCTBHIIHHM TICHXOCOIHATHH M CEMEHHH
MOAKPEISIIN YCIyTH MOTaT Jla MOMOTHAT 32 HaMaJIsIBaHE Ha
MO-JIBJITOCPOYHUS PUCK, OCOOCHO B KOHTEKCTH, KBAETO UKO-
HOMHYECKUTE MITH COIIMATHUTE CTPECOPH Ca KOHIIGHTPUPAHU.

- Permonannara XETCPOrcHHOCT mpcamnojara, 4e€ IMnpeBaH-
TUBHUTEC CTpATCruun CliiciBa Ja 6’I)LlaT JIOKAJIHO agalTUpaHu.
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Limitations

Several limitations should be considered when
interpreting these findings. First, the ecological design
relies on aggregated regional data and does not permit
inference about individual-level risk. Associations
observed at the regional level may not reflect relationships
at the individual level, and the potential for ecological
fallacy should be acknowledged. Second, unemployment
and divorce rates are contextual indicators that may serve
as proxies for broader social and economic conditions.
These measures do not capture individual exposure to job
loss or marital disruption, nor do they reflect differences
in duration, severity, or personal coping resources.
Consequently, the mechanisms linking these indicators
to suicide mortality cannot be directly assessed.
Finally, unmeasured contextual factors may confound
the observed associations. Factors such as alcohol
consumption patterns, access to mental health services,
economic inequality, migration flows, social assistance
policies, and cultural attitudes toward mental health
were not included but may influence suicide mortality.
Taken together, these limitations suggest that the
findings should be interpreted as evidence of population-
level patterns rather than causal relationships, and they
highlight the need for complementary individual-level
and mixed-method research to better understand the
mechanisms linking social and economic conditions to
suicide mortality.

IMPLICATIONS

The findings suggest that the relationship between
unemployment, divorce, and suicide mortality in
Bulgaria is complex, with associations that are
sometimes delayed but not consistently so, and that vary
across regional contexts. These patterns have several
implications for policy and research.

- From a policy perspective, the absence of consistent
contemporaneous associations at the regional level
indicates that suicide prevention efforts should not
rely solely on immediate economic indicators. Instead,
monitoring systems should consider medium term
trends and lagged mental health impacts following
economic hardship or family disruption. Sustained
support after job loss or marital dissolution may be
especially important, as adjustment difficulties and
financial strain can emerge over time. Extending
unemployment assistance, strengthening retraining
programs, and providing accessible psychosocial and
family support services may help reduce longer term
risk, particularly in contexts where economic or social
stressors are concentrated.

- Regional heterogeneity suggests that prevention
strategies should be locally tailored. Strengthening
community mental health services, crisis response
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VYKpenBaHeTO Ha OOIHOCTHUTE YCIIYTH 3a ICUXUYHO 3/1paBe,
KanaluTeT 32 KPU3UCEH OTIOBOP U aKTUBHOTO JTOCTUTAHE JI0
XOpa B PErHOHU, U3NPABEHU NP MKOHOMHUYECKU CHAJ WU
conuasiHa (parMeHTanus, MOXKe Jia 1oJ00pH paHHOTO OT-
KpHBaHEe M MoJKpenaTa. Thi KaTo PUCKBT OT caMOyOHICTBO
ce (hopmupa OT comMaNHN ¥ NKOHOMHYECKH YCIIOBHS N3BBH
cHcTeMara Ha 3/ApaBEONa3BaHETO, KOOPAMHAIMITA MEXIy
CiTykOHTE TI0 3a€TOCTTAa, CHCTEMHTE 3a COLMAJIHA 3aIIUTA U
NICUXUATPUYHATA U TICUXOJIOTHYECKaTa TIOMOII] UMa ChIIECT-
BEHO 3HAUCHHE.

- PesynraTute nomguepraBat HEOOXOUMOCTTA OT UHIMBHUIY-
aJIHU HaJIBKHU IPOYUBaHU s, KOUTO J1a U3SICHAT NPUUYUHHU-
T€ I'BTUILA, CBBP3BAILN HUKOHOMUYECKHUS TUCTPEC, CEMetHaTa
JIE3UHTETpaIUsl U pUCKa OT camoyOwmiicTBo. bpaemu nscnen-
BaHUsS CJIe[[Ba CBHINO Jla pas3riieqaT KOHTEKCTYaTHH (PaKTOPH
KaTo ynoTpeba Ha alKOXOJ, MUTPALHsl, HEPAaBEHCTBO H JOC-
TBII JI0 YCIYTH 3a IICHXHYHO 37paBe, 3a Ja ce OOSCHU IIo-
no0pe pernoHanHaTa Bapuaus. [lo-1baru BpeMeBH peioBe u
cpaBHUTENHU u3cnenaBanus B Llentpanna u U3rtouna EBpona
6I/IX8. MOIJIN JOII'BJIHHUTECIIHO Aa U3SACHAT OTJIOKCHUTE e(i)eKTI/I
W CTPYKTYPHHUTE BIIUSHHUSL.

Karo msmo ycuiudaTa 3a OPCBCHIUS Ha CaM0y6HﬁCTBaTa B
B’BJ’IFapI/Iﬂ Morart ga €€ Bb3I0J3BaT OT YCTOI\/'I‘II/IBI/I, peruoHal-
HO 9YBCTBUTCIIHU U MCKAYCCKTOPHHU INMOAXOAH, KOUTO aJpc-
CUpaT Mo-ABJTOCPOYHUTE COHNHUAIHU IMOCICANIN OT MKOHO-
MHYECKaTa U CeMeliHaTa HeCTaOMITHOCT.

3AKNMIOYEHUE

CMBpTHOCTTA OT camMoyOuniicTBa B bhirapust HamaisiBa Mex-
1y 2010 1 2019 r. 1 He € mocIeI0BATENHO CBBbpP3aHa C €IHOBpE-
MEHHHUTE MIPOMEHHU B PErMOHAHUTE paBHUIIA Ha Oe3paboTu-
I[a WA pa3Bod. BMmecTo ToBa pe3ynTaTHTE MPENIoarar, 4e
Oe3paboTHiiaTa ¥ pa3BOABT HE Ca HAJCKIHU KPATKOCPOTHH
MIPEINKTOPY HA CMBPTHOCTTA OT caMoyOuiicTBa B brarapus,
HO TIOKa3BaT OTJIOKEHW W PETHOHATHO CHENH(UYIHU acOIH-
aruu. be3spaboTumara moka3sa ymMepeHa IOJIOKUTEIHA aco-
[[HaIus B KPaTKOCPOUEH IUIaH, MOCTIeBaHa OT OTPHUIIATEITHH
acoguanvu IMpu Ho-ABJTH JIaroBE, JI0OKAaTO paBHHIIATAa Ha
Pa3BoOJ IEMOHCTPUPAT OTJIOKEHA TOJIOKUTEIHA BPB3Ka ChC
CMBPTHOCTTA OT caMoyOwuiicTBa. JlokazaresncTBara 3a peru-
OHAJIHa XETepOreHHOCT, ocobeHo B CeBepeH IeHTpajeH pa-
HOH, MOKa3BaT, Y€ MECTHUTE COLUATHO-MKOHOMUYECKHU YC-
JIOBHSI ¥ COITMAITHUAT KOHTEKCT O(hOopMSAT HAauMHa, IO KOHTO
WKOHOMHUYCCKHSIT JUCTPEC W CeMEWHaTa NE3WHTETpaIus ce
CBBP3BAT C pHCKa 0T camoyoOmiicTBo. KaTto 1sm0 6e3padboTu-
IaTa M pa3BOABT M3TIEKIa PYHKITMOHUPAT KAaTO IO-IITHPOKH
KOHTEKCTYaTHH WHINKATOPH, YUUTO €(PEeKTH Ce pasrphliar
BBB BPEMETO, a HE KaTO HETIOCPEACTBEHN MPEIUKTOPH, KOETO
nogyepraBa 3HAYCHUETO Ha yCTOFI‘II/IBI/I, PETruoHaJIHO YyBCT-
BUTCJIHU MPEBAHTHUBHU YCUJIHMA W JONBJIHUTCIIHU HU3CJICABA-
HUs 3a U3ACHABAHC HA IOJICKAIIUTC MCXaHU3MU.

MENTAL HEALTH

capacity, and outreach in regions facing economic
decline or social fragmentation may improve early
detection and support. Because suicide risk is shaped
by social and economic conditions beyond the health
sector, coordination between employment services,
social protection systems, and mental health care is
essential.

- For research, the findings highlight the need for
individual level longitudinal studies to clarify causal
pathways linking economic distress, family disruption,
and suicide risk. Future work should also examine
contextual factors such as alcohol use, migration,
inequality, and access to mental health services to
better explain regional variation. Longer time series and
comparative studies across Central and Eastern Europe
could further clarify delayed effects and structural
influences.

Overall, suicide prevention efforts in Bulgaria may
benefit from sustained, regionally sensitive, and cross
sector approaches that address the longer-term social
consequences of economic and family instability.

CONCLUSION

Suicide mortality in Bulgaria declined between 2010
and 2019 and was not consistently associated with
contemporaneous changes in regional unemployment
or divorce rates. Instead, the results suggest that
unemployment and divorce are not reliable short-
term predictors of suicide mortality in Bulgaria,
but show delayed and region-specific associations.
Unemployment showed modest positive association
in the short term, followed by negative associations
at longer lags, while divorce rates exhibited a
delayed positive relationship with suicide mortality.
Evidence of regional heterogeneity, particularly in
Severen tsentralen, indicates that local socioeconomic
conditions and social context shape how economic
distress and family disruption relate to suicide risk.
Overall, unemployment and divorce appear to function
as broader contextual indicators whose effects unfold
over time rather than as immediate predictors,
underscoring the importance of sustained, regionally
sensitive prevention efforts and further research to
clarify underlying mechanisms.
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PA3MPOCTPAHEHUE HA
YNOTPEBATA HA TOTKOHEBU U
HUKOTUHOBUW U3AENNUA CPE[
13-15-rOANWIHNTE YMEHULUUTE
B BBJITAPUA: OCHOBHMU
PE3YNTATU OT NMOBAJIHOTO
NMPOYYBAHE 3A YINOTPEBATA HA
TIOTIOH CPEA MNAAOUTE XOPA

Mupeaa CtpanaxeBa

Hayuonanen yenmwp no obwecmeaeno 30page u aHaiusu

PE3IOME

Buveeoenue: Bvnpexu npeonpuemanemo Ha peouya no-
JOJACUMENHU CMBAKU cled npuiaeanemo Ha Pawmxosama
KOH8enyus 3a Kowmpon Ha miomiona Ha C30, pasnpoc-
mpanenuemo Ha MiOmMIOHONYUeHemo cpeo maaoeddcume 8
bvaeapus ocmasa eono om maii-eucoxume ¢ Espona. Mo-
HUMOPUH2IM HA NOMpPeOIeHUemo e KIIOU08 eleMeHm 3d
paspabomeane u OYeHKa HA HAYUOHAIHU UHMEPEEHYUU, a
I'nobannomo npoyusamne 3a ynompebama na miomion cpeo
mnadume xopa (GYTS) 6 bvacapus npedcmasnssa cman-
0apmu3uUpan u MeicOyHapooOHo CbnOCMAGUM UHCIMPYMEH
3a masu yei.

Llen: /Ja ce npedcmassam ocHogHume pe3yamamu om us-
creosanemo GYTS, ¢ akyenm 6wvpxy wecmomama Ha yno-
mpeba na MmOMioHesU U HUKOMUHOBU U30eNUA.

Mamepuan u memoou: BvnpocHuxvm e cmanoapmusu-
PaH U 00X6auia HAKOIKO memamuynu O10Ka: ynompeba Ha
MIOMIOH U HUKOMUHOBU U30eUsl;, eKCNO3UYUsL Hd 8MOpPUYEeH
MIOMOHEe8 OUM; OOCIBNHOCH HA MIOMIOHE8U U30elus, pe-
KIama u npomMoyus,; 3Hanus u Haeiacu. Brawouenu ca oduo
215 knaca ¢ yuenuyu, obyuasawu ce 6 7-u, 8-u u 9-u xknac
(13-15 2.).

Pesynmamu u ouckycun: B uzcnedsanemo yuacmeam 4075
yuenuyu. Ilone 6ednvoic ca ynompebsganu mioOMIOHEE0
uzoenue 47.1% om msx. Pezyimamume 3a uHOuKamopu-
me 3a Hacmoawa ynompeba Ha MIOMIOH 3d NyuieHe, KO-
BEHYUOHAIHU YU2APU, eNeKMPOHHU Yueapu u Hazpesaemu
MIOMIOHe8U  U30eaust OeMOHCMPUPAmM  CMAmMUCmu4ecKkd
BHAUUMA PA3IUKA MeACOY NOLOGEME U USMECIMEAHe Om mpd-
OUYUOHHO npeobaadasauo nompedieHue cped Momiemama
6 MUHALOMO KbM NpeKomMepHa ynompeba cped momudenma-
ma npe3 2023 2. Bucoxume cmounocmu Ha nokazameaume
3a eKCO3UYUsl HA BMOpUHer MIOMIOHE OUM U OOCHBIHOCT
nocoueam HeepexmueHo nPULOdCeHUE HA Pe2ylamopHume
MepKU, a HUCKOMO HUBO HA 8b3NpUEMAHEe HA PUCKA CbOM-
gemcmea ¢ OanHume, ue e06d GCeKU 8MOPU AHKEMUPAH €
cvoOWuUlL, ye e 00yuasan 8 yuuiuwe 3a epeoama om yno-
mpebama Ha MIMIOH.

3akniouenue: Habniodasa ce npecmpykmypupane Ha npo-
bnema c momMOHORYWeHemo cpeo miaoedxcume 8 08e noco-
KU — noguuieno nompeojieHue Ha eieKmpoHHU Yueapu, Ha-
epesaemu mOmMIOHesU U30eusl U HUKOMUHO8U MOpOUYKU, U
no-eucoka ynompeba cped momuvemama. Hanosxcumenno e

HEALTH PROMOTION AND DISEASE PREVENTION

PREVALENCE OF TOBACCO
AND NICOTINE PRODUCT
USE AMONG 13-15-YEAR-OLD
STUDENTS IN BULGARIA:
MAIN FINDINGS FROM THE
GLOBAL YOUTH TOBACCO
SURVEY

Mirela Strandzheva
National Center of Public Health and Analyses

ABSTRACT

Introduction: Despite a number of positive developments
following the implementation of the World Health
Organization Framework Convention on Tobacco Control
(WHO FCTC), the prevalence of tobacco use among young
people in Bulgaria remains among the highest in Europe.
Monitoring tobacco consumption is a key component in
the development and evaluation of national interventions,
and the Global Youth Tobacco Survey (GYTS) provides a
standardized and internationally comparable instrument
for this objective.

Aim: To present the main findings of the Global Youth
Tobacco Survey (GYTS) conducted in Bulgaria, with
a particular focus on the prevalence of tobacco and
nicotine product use among adolescents.

Material and Methods: The study uses the standardized
GYTS questionnaire, which covers several thematic
domains, including tobacco and nicotine product use,
exposure to second-hand smoke, accessibility of tobacco
products, advertising and promotion, and knowledge and
attitudes related to tobacco use. A total of 215 classes
comprising students enrolled in grades 7-9 (aged 13-15
years) participated in the survey.

Results and Discussion: A total of 4,075 students
participated in the survey. Nearly half of respondents
(47.1%) reported having used a tobacco product at least
once in their lifetime. Significant sex differences were
observed across indicators of current tobacco smoking,
conventional cigarette use, e-cigarette use, and heated
tobacco product use. The findings suggest a shift from
the traditionally higher prevalence among boys toward
substantially higher levels of use among girls in 2023.
The high prevalence of exposure to second-hand smoke
and the ease of access to tobacco products indicate
shortcomings in the implementation and enforcement
of existing tobacco control measures. Furthermore, the
low level of risk perception corresponds with findings
showing that only one in two students reported receiving
school-based education on the harmful effects of tobacco
use.
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MPOMOLNA HA 30PABE W MPEBEHLNA HA BOJIECTUTE

0a ce paspabomam mapeemupanu MHO2OKOMNOHEHMHU UH-
mepeenyuu, Koumo 0a 0ONvABAM NPULONCEHUEMO HA edheK-
MUSHU MeMOOU 3 KOHMPOI, OCHO8ANU HA OOKA3AMeNCmEd,
Kamo yeHosa NoIumuKa, pe2yiamoper nooxoo, CmpuKmHo
npunaeanu 3a0panu 3a MOMOHONYWEHE, 3A0bINCUMETHO
30pasHo obpaszosanue.

KiaouoBn AYMHU: TIOTIOH, HUKOTWUH, HAITHOHAJTHO
IIpOy4BaHEC, MMOJIOBU PA3JINYUA

BbBEAOEHUE

CBeToBHATa 3ApaBHA OpraHU3aMs My OJINKyBa JOKJIA IIpe3
2025 1., XoifTO OTOECINSI3BA, Ye TIOTIOHOMYIICHETO € MPUIH-
Ha 3a HaJ ceJjeM MIJIMOHA CMBPTHH CiIydas BCSIKA TOJWHA.
Bwnpekn mmpokaTa obmecTBeHa WHPOPMUPAHOCT OTHOC-
HO BpEIUTE OT HEropara ynorpedara, pasnpocTpaHEHHUETO
My Cpea Bb3PAacTHOTO HacesneHue B EBpomna octaBa eqHO OT
Hal-BUCOKHTE B cBeTOBEeH Mamad (25.3%) (1).

He3aBucHMO OT MO3UTUBHUTE MPOMEHH ClIe]l IPUIAraHeTo
Ha PaMKoBaTa KOHBEHIIHS 32 KOHTPOJ Ha TIoTioHa Ha C30,
beiarapus € Ha eAHO OT IIBPBUTE MECTA IO IOKa3aTels 3a
ynoTpeOsiBalii TIOTIOHEBU HM3EJIUs MOHACTOSAIIEM, OTUH-
Taiiku ctoiHocTH OT 40.3% 1pHu MBxKeTe U 38.7% mpH *Ke-
HHUTE. AHKETHO TpOydYBaHe, MpoBeaeHo B pamkuTe Ha EC
npe3 2023 1., mocTaBs CTpaHaTa HU MPEJT IbpkKaBH KaTto [ 'bp-
nus (36%) n XwpBatus (36%) mo mokasarens 3a HACTOSIIH
nymadn — 37%, yCTaHOBSIBAMKH 3HAYMTENHA pa3lInKa MpH
noTpebieHneTo Mexay Mexete (49%) u sxenute (27%) (2).
[Mpensuj Te3u NaHHU, HE € U3HEHA/A, Y€ TIOTIOHOMYIIeHEe-
TO, 32€/IHO C HE3/[PABOCIOBHOTO XpaHEHEe, UMAT HAlH-3HAYUM
MPUHOC 32 MEeTAECETTE XUIISIAM CMBPTHH Ciydas, CBbp3aHH
C OCHOBHHUTE PUCKOBU (PaKTOPH 32 XPOHMUHUTE HE3apa3HH
00JIeCTH, OTYCTEHHU B MOCJICAHMS 3apaBeH npodua Ha boi-
rapus (3).

Oco6eHo BHUMaHKE TPEACTABISIBAT CTOMHOCTHUTE 33 Y€CTO-
Ta Ha ynorpeba Ha TIOTIOHEBU MPOIAYKTH CPEJ MIIAJCIKH-
Te — 32% mno nanuu Ha OUCP (15% B EBpomna) (4). B kon-
TEKCTa Ha TOJAPACTBAIIOTO HACEJIEHHWE TE3U JAHHU HMaT
CBIECTBEHO 3Ha4YeHHe. FKOHOIIECTBOTO € MepPHOJ, B KOHUTO
HACTBIIBAT CHINECTBEHU HEBPOOHOJOTHYHM MPOMEHH, KOE-
TO MpaBH MJIAJUs OPraHU3bM OIE MO-YSI3BHM IpeJ] Hera-
TUBHHTE MOCJIEAMIIN OT TIOTIOHOMYIIeHeTO. Hstkon oT Te3u
MOCEIUIINA BKJIIOYBAT — PECIIUPATOPHH 3a00JIABaAHMS, PaK,
CBPICYHOCHIOBH 3a00JsBaHuUsI, 0eI01pOOHU 3a00IBaHUS,
auaber THM 2, BpeaM BBPXY PENPOAYKTHBHATA CHCTEMA,
npobyieMd ¢ UMyHHAaTa CHCTEMa, OUYHU 3a00JIBAHUS, KOT-
HUTHBHU HapyIIEHUs, ICUXUYHU Pa3CTPONCTBA U Apyru. B
JIOTIBJIHEHHE, TTPH JIEIaTa, KOUTO Ca M3JI0KEHU Ha BTOPHYEH
TIOTIOHEB UM (MTAaCUBHO TIOTIOHOMYIIIEHE), c€ HAaOIIoAaBa U
MOBHUIIIEH PUCK OT Pa3BUTHE Ha OPOHXUT, THEBMOHHUS U JIPY-
T'Yl pECITUPATOPHU 00JIECTH, BKIIOYHUTEIHO acTMa (5).

[Mocaennu npoyuBaHus B Ta3n 00JacT ajJapMupar 3a ocoode-
HO MPHUCTPACTSBANINTE CBOWCTBA HAa TIOTIOHEBUTE M3/CIHSI.

HEALTH PROMOTION AND DISEASE PREVENTION

Conclusion: The tobacco use landscape among
adolescents appears to be undergoing a significant
transformation in two directions: increasing use of
e-cigarettes, heated tobacco products, and nicotine
pouches, and a higher prevalence of use among girls.
These findings highlight the need for targeted, multi-
component interventions that complement evidence-
based tobacco control measures, including fiscal
policies, regulatory approaches, comprehensive smoke-
free legislation, and mandatory health education.

Keywords: tobacco, nicotine, national survey,
sex differences

INTRODUCTION

According to a report published by the World Health
Organization in 2025, tobacco use is responsible for
more than seven million deaths worldwide each year.
Despite widespread public awareness of its harmful
health effects, the prevalence of tobacco use among
adults in Europe remains among the highest globally,
reaching 25.3% (1).

Despite the positive developments following the
implementation of the WHO Framework Convention
on Tobacco Control (WHO FCTC), Bulgaria continues
to rank among the European countries with the highest
prevalence of current tobacco use. Recent estimates
indicate that 40.3% of men and 38.7% of women
currently use tobacco products. A European Union
survey conducted in 2023 reported that 37% of the
Bulgarian population were current smokers, placing
the country ahead of countries such as Greece (36%)
and Croatia (36%). The survey also revealed substantial
sex differences, with smoking prevalence reaching 49%
among men compared with 27% among women (2).
Given these findings, it is not surprising that tobacco
use, together with unhealthy dietary habits, remains
one of the leading contributors to the approximately
50,000 deaths associated with major risk factors for non-
communicable diseases reported in the latest Bulgaria
Country Health Profile (3).

Particular concern arises from the prevalence of tobacco
use among adolescents, estimated at 32% according
to OECD data, compared with a European average of
15% (4). Within this population group, these figures
are especially important. Adolescence is characterized
by substantial neurobiological development, making
young people particularly vulnerable to the adverse
effects of tobacco exposure. These effects include
respiratory diseases, cancer, cardiovascular diseases,
chronic lung conditions, type 2 diabetes, reproductive
health problems, immune system disorders, eye diseases,
cognitive impairment, mental health disorders, and
other negative health outcomes. Furthermore, children
exposed to second-hand smoke are at increased risk of
developing bronchitis, pneumonia, asthma, and other
respiratory illnesses (5).
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YcraHoBsiBa ce, e MpU Bb3PACTHU, KOUTO TEMbpBa 3amoy-
BaT Ja yoTpeOsBaT Urapu, € Bb3MOKHO J1a ce Ch3/aje 3a-
BUCHUMOCT JIOpU CaMoO clie]] YeTUPU u3nymeHu nurapu (6).
[IpenBua CKIOHHOCTTA MPHU MOIPACTBAIIUTE Ja E€KCIEepH-
MEHTHUPAT B TO3M NIEPUOJ, 0COOCHO BaXKHO € Jla C€ aKIIEHTH-
pa BbpXy e()eKTUBHHU MPEBAHTUBHU MHTCPBCHIIUH, HACOYC-
HHU KBM U3TPAXKJIAHETO HA YCTOMYMBH HATJIACH 32 3J[PaBHO
MOBE/ICHHUE.

HapacTBamoTo moTpebiieHre Ha MHOBAaTUBHU aJITCPHATHBH
Ha TIOTIOHEBUTE U3JI€HU s, BKIIOUUTEIHO €IEKTPOHHUTE LIH-
rapu U Ipyru CXOJHU U3NapsABaIllUd YCTPOHUCTBA, IPU KOUTO
TEYHOCTTA C€ IIPEBPHIIa B a¢po30 (fapa), KaKTo U Ha HIKO-
THHOBUTE TOPOUYKH (IIayUOBE), IIOCTABS HOBU IPEIH3BUKA-
TENCTBA Mpea 00MEeCTBEHOTO 3/ipaBe. ToBa ce MOTBBPKIaBa
1 OT (akTa, 4e 3IPABHHUTE MOCICIUIA OT ymoTpedaTa Ha
TE3U MPOAYKTH (KaTO BHCOK PHCK OT Pa3BUTHUC HA 3aBUCH-
MOCT, HEOIAarOMpHUsATHO BB3ACUCTBUEC BBPXY KOTHHUTHBHO
pa3BUTHE, TajieHe, 3aMasHOCT, W3MOJ3BaHE Ha TOKCUHH,
cBbp3aHu ¢ pa3Burue Ha CC3, KaKTO M Ha YCTaHOBEHHU
KaHIEPOreHU B HIKOW apoOMaTH U Jp.) Ca BCE OIIe OOCKT Ha
peauIa u3CIeqBaHus, KOSTO OIpeeis yIoTpedara UM KaTo
KpaifHO PUCKOBA.

Pesynratute ot mpoyusaneto Health Behaviour in School-
aged Children (HSBC), nmpoBeneno B 44 nbpaBu Tpes
2021-2022 r., IEMOHCTPHUPAT PACTAMIOTO MOTPEOICHHUE Cpe
MOApPAcTBAIld Ha KOHKPETHUTE MPOAyKTH. M3ciaenBanero
MOCTaBsl CTpaHaTa HYU HA YeJTHA MO3UIUS MO WHIUKATOPH-
T€ 3a HACTOAMIA yIOoTpeda Ha TPAAUIIMOHHHU U €ICKTPOHHU
nurapu cpex aHketupanute 13-rommmun. Ilo-romemwute
YUYEHHUIHU, 15-ronumHuTe, 3aemMaT BTOPO MSCTO IPU HACTO-
AmaTa ynorpeda Ha TPaJIULIUOHHHU UTapu ¥ TPETO MSCTO
MpH yrmoTpedaTa Ha eNeKTpoHHH urapu (7).

Temara 3a ynorpeba Ha TIOTIOHEBU M3/ICJINsI B FOHOILIECTBO-
TO € 3aCTBhICHA U B JPYyTrW U3CJICABAHUA, €AHO OT KOHUTO
e HanumonanHoTo npoy4BaHe Ha (DakTOpUTE Ha pHCKa 3a
3npaBeTo B PemyOnuka bwarapus, nposeaeno mpes 2020
r. M3cneaBaneTo npociensiBa pa3npocTPaHEHUETO Ha TIO-
TIOHOIYIIICHETO CPEeJl HACEJICHHUETO Ha CTpaHaTa, BKIIOUH-
TENHO mojapacTBamuTe. Pesynratute mocousart, de 26.3%
OT UHTCPBIOUPAHUTE YUYCHHUIIU Ca IPABUJIM OIIUT Ja Imyuiat
nurapu, nopede Momuuerata (26.8%), OTKOJIKOTO MOMYETa
(25.6%). BwB BB3pacToBaTta rpymna 15-19 r. xaro mymauu
ce ompenensT 31.4%, KaTo OTHOBO JAEIBT HA MOMHYETATa
(31.7%) e mo-ronsim ot To3u Ha MmoMueTata (31.0%).

[TocaenHoTO MPOBEAEHO MPOYYBAHE 110 Temara y Hac e [Iio-
OaHOTO M3cie/BaHe 3a ynoTpeda Ha TIOTIOH Cpejl MJlau-
te xopa (Global Youth Tobacco Survey, GYTS), npoBeneno
npe3 2023 roxguna. To uma ocoOeHo 3HaYEeHHE, 3a110TO OCH-
rypsiBa MOHUTOPHHT Ha 0a3a cTaHJapTH3UPaH U MEXJyHa-
POJIHO chIIOCTaBUM MHCTPpYMeEHT cpea 200 appxaBu. GY TS
e peanusupaHo B bwiarapus u mpes 2002, 2008 u 2015 .
cpeJl HallMOHAJIHO MPEJICTaBUTEIHA M3BaJKa OT yYEHUIH,
oOyuaBamu ce B 7-u, 8-u u 9-u kiac (13-15 r.). [Ipoyusa-
HETO pa3riex/ia nopeauna oT HHINKATOPH, BKIIOYHTEIHO
pasnpocTpaHeHue, HarjaacH, J0CThII, peKama, eKCIIO3HIIHS
Ha TIOTIOHEB UM U ApYyTH. M3ciieBaHeTo M3MBIHSBA 3a-
JUbJKEHUSITA 110 PaMKoBaTa KOHBEHIIUS 32 KOHTPOJ Ha TIO-

HEALTH PROMOTION AND DISEASE PREVENTION

Recent research has further highlighted the highly
addictive nature of tobacco products. Evidence
suggests that nicotine dependence may develop in some
individuals after smoking as few as four cigarettes (6).
Given adolescents’ increased tendency to experiment
during this developmental stage, effective preventive
interventions aimed at fostering sustainable health-
promoting attitudes and behaviours are of particular
importance.

The growing popularity of innovative alternatives to
conventional tobacco products, including -electronic
cigarettes and other vaping devices that generate an
inhalable aerosol, as well as nicotine pouches, presents
new challenges for public health. This concern is
reinforced by evidence indicating that the health
consequences associated with these products—including
a high risk of nicotine dependence, adverse effects on
cognitive development, nausea, dizziness, exposure
to toxins associated with cardiovascular disease, and
the presence of established carcinogens in certain
flavourings—remain the subject of ongoing scientific
investigation. Consequently, the use of these products
should be regarded as a significant public health concern.

Findings from the Health Behaviour in School-aged
Children (HBSC) study conducted across 44 countries
during 2021-2022 demonstrate the increasing use of
these products among adolescents. The study ranked
Bulgaria among the leading countries for current use
of both conventional cigarettes and e-cigarettes among
13-year-old respondents. Among 15-year-olds, Bulgarian
students ranked second in current cigarette smoking and
third in current e-cigarette use (7).

The issue of tobacco use during adolescence has also been
examined in other national studies, including the National
Survey of Health Risk Factors in the Republic of Bulgaria
conducted in 2020. The survey assessed the prevalence of
tobacco use among the Bulgarian population, including
adolescents. The findings showed that 26.3% of surveyed
students had experimented with cigarette smoking, with
a slightly higher prevalence among girls (26.8%) than
boys (25.6%). Among respondents aged 15-19 years,
31.4% identified themselves as smokers, with prevalence
again being slightly higher among girls (31.7%) than
among boys (31.0%).

The most recent nationally representative study on this
topic is the Global Youth Tobacco Survey (GYTS),
conducted in Bulgaria in 2023. The survey is of particular
importance because it provides monitoring data based
on a standardized and internationally comparable
methodology implemented in approximately 200
countries worldwide. In Bulgaria, GYTS has previously
been conducted in 2002, 2008, and 2015 among nationally
representative samples of students enrolled in grades 7-9
(aged 13—15 years). The survey examines a broad range
of indicators, including tobacco use prevalence, attitudes,
accessibility, advertising and promotion, exposure to
tobacco smoke, and related factors. Furthermore, GYTS
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MPOMOLNA HA 30PABE W MPEBEHLNA HA BOJIECTUTE

TioHa Ha C30 3a HaOupaHe Ha JaHHH, CHIIOCTABUMHU MO U
MEXJy CTPaHHUTE. B TO3H CMHUCHII, pe3yITaTUTE OT MOA00HO
MalabHO MPOyYBaHE MOXKE Jla CE MPUEMAaT U KaTo HHCTPY-
MECHT 34 OLICHKAa Ha HAIIMOHAJIHUTEC IIOJIUTHUKHU U ﬂeﬁCTBMﬂ B
Tas3u 00JacT.

UEN

HacrosimusiT TOKIaa MPEeiCcTaBs OCHOBHUTE PE3yJTaTH OT
n3cnensaneto GYTS B cTtpanata, mposeneHo npe3 2023 1., ¢
(oKyc BBpPXY UeCTOTaTa Ha YIIOTpeOa Ha pa3IMIHH TIOTIOHE-
BU Y HUKOTUHOBH U3JICIIHS U TTOJIOBUTE PA3JIMYUS 10 OCHOB-
HUTE UHIUKATOPH.

MATEPUANT U METOAU

GYTS e MexayHapOAHO CPAaBHUTEIHO U3CJIEIBaHE, KOMIIO-
HEHT OT r1o0aHaTa cucTeMa 332 MOHUTOPUHT Ha TIOTIOHOITY-
meneto (Global Tobacco Surveillance System, GTSS), koeTo
ce ochiecTssiBa cbBMecTHO ¢b¢ C30 u CDC (LlenTpoBete
3a KOHTPOJ U mpeBeHnus Ha 3abonsBanusta B CAILL), u cve
chAeHCTBHETO HA MUHUCTEPCTBOTO Ha 0Opa30BaHUETO U Ha-
ykara B bearapus. IIpoyuBaHeTo B cTpaHara ce IpOBEKIa
oT HanmoHaTHHS HEHTHP 110 OOIIECTBEHO 3/[paBe U aHAIU3H.

BBnpocHUKBT € cTangapTH3NpPaH 1 00XBala HIKOJIKO TeMa-
THYHY OJI0Ka: yroTpeba Ha TIOTIOH (32 MyIIeHe U 0e3 M)
1 HUKOTHUHOBH M3JICIUST; CKCIIO3NIINS Ha BTOPHUCH TIOTIOHEB
JIMM; TOCTBITHOCT HA TIOTIOHEBUTE M3/ICIIHS; peKIaMa 1 IIpo-
Molusl; 3HaHUS W Harjacu. [lombiBaHeTo Ha aHKeTara ce
OCBIIIECTBSIBA B IUTHTANIHA cpesia (OHJIaH) 1 OTHEMa OKOJIO
40 MUHYTH.

W3Bagkata ciexBa ABYCTBIKOB MOJEN, KaTro IMPH ITbPBUS
eTan ce MpaBy M300pBT HA YUMININA, @ IPU BTOPUS - CIIy-
YaeH moa0op Ha KIIacOBE BBB Bede M30OpaHHUTE 3a ydacTHE B
GYTS yunnunia. BcHuxy y9eHUIN OT Te3W KIACOBE y9acT-
BaT B MpOy4YBaHeTO. BKiIIodeHN ca 25 y4rinma OT CTpaHaTa
u 25 yunnuma ot Codus-rpan, obmo 215 kmaca, ¢ yueHH-
1 Ha BB3pacT 13-15 ronuan. M3creaBaHeTo ¢ HAIMOHATHO
MIPECTABUTEITHO.

CDC ca KOOpAMHAIIMOHEH LIEHTHP MO OTHOIIEHNE Ha BHBEXK-
JIAHETO W aHaliu3a Ha ChOpaHHUTE JaHHHU, KOETO JION'bJIHHU-
TEJIHO TapaHTHpa KOH(UICHIUATHOCTTa HA yYaCTHHIIHUTE.
HacTrosimusr 1okiiaj nu3noji3sa JeCKpUNTHBHO-CPABHUTEIICH
MOAXO/, OCHOBaH Ha IMpETerNieHH NPOLIEHTH, Ha 0a3a mpe-
noctraserute qaHHU oT CDC. [lokazarenuTe ca TpynupaHu
B TEMAaTUYHU JOMEHHU.

PE3YNTATU

VYyacrBamure yuenunu B GY TS ca 4074. OOmusT npoueHT
Ha oTroBopuiute € 79.5%. PesynraTtuTte OT M3CIEABaHETO
ca MPEJICTaBeHU B MET KaTECrOpHH - yoTpeda Ha TIOTIOH (32
nyIeHe u 0e3 I1MM) 1 HUKOTHHOBH M3JICNHST; eKCTIO3UIIHS Ha
BTOPHYECH TIOTIOHEB JHMM; JIOCTBITHOCT; peKiiama M IpPOMO-
LMs1; 3HAHUS U HaTJIacy.

HEALTH PROMOTION AND DISEASE PREVENTION

supports countries in fulfilling their obligations under
the WHO Framework Convention on Tobacco Control
by providing internationally comparable surveillance
data. In this regard, findings from such a large-scale
survey may also serve as an important tool for evaluating
national tobacco control policies and interventions.

AIM

The present study aims to present the main findings of the
2023 Global Youth Tobacco Survey (GYTS) conducted
in Bulgaria, with a particular focus on the prevalence
of tobacco and nicotine product use and sex differences
across key indicators.

MATERIAL AND METHODS

The Global Youth Tobacco Survey (GYTS) is an
internationally comparative study and a component of
the Global Tobacco Surveillance System (GTSS). It is
implemented through collaboration between the World
Health Organization (WHO) and the U.S. Centers for
Disease Control and Prevention (CDC), with the support
of the Bulgarian Ministry of Education and Science. In
Bulgaria, the survey is conducted by the National Center
of Public Health and Analyses.

The standardized questionnaire covers several thematic
domains, including the use of smoked and smokeless
tobacco products and nicotine products, exposure to
second-hand smoke, accessibility of tobacco products,
advertising and promotion, as well as tobacco-
related knowledge and attitudes. The questionnaire is
administered online and requires approximately 40
minutes to complete.

The survey employs a two-stage sampling design. During
the first stage, schools are selected for participation, while
the second stage involves the random selection of classes
within the participating schools. All students in the
selected classes are eligible to participate in the survey.
The sample included 25 schools from across the country
and 25 schools from the capital city of Sofia, comprising
a total of 215 classes with students aged 13—15 years. The
survey is nationally representative.

The CDC serves as the coordinating centre for data
management and analysis, further ensuring the
confidentiality of participants. The present report applies
a descriptive-comparative approach based on weighted
prevalence estimates provided by the CDC. Indicators are
presented and analysed within thematic domains.

RESULTS

A total of 4,074 students participated in the GYTS
survey, yielding an overall response rate of 79.5%. The
findings are presented across five thematic domains:
tobacco (smoked and smokeless) and nicotine product
use; exposure to second-hand smoke; accessibility
of tobacco products; advertising and promotion; and
tobacco-related knowledge and attitudes.
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NMPOMOLINA HA 30PABE W NMPEBEHLINA HA BONIECTUTE HEALTH PROMOTION AND DISEASE PREVENTION

Ynorpe6a Ha TIOTIOH (32 MynIeHe U 0€3 TUM) U Use of tobacco (smoking and smokeless) and
HUKOTHHOBH U31eJIMs nicotine products

AHaJIU3BT HA MPETETJICHUTE NaHHU MOKa3Ba, Y¢ MIIAJCIKUTE, Analysis of the weighted data showed that 47.1% of
KOUTO CHOOIIABAT, Y€ MOHE BEJHBK Ca yINOTPEOABAIU THO- adolescents reported having used a tobacco product at
TIOHEBO HU3JI€JIME, HE3aBUCUMO OT BHJA MY, ca o0mo 47.1% least once in their lifetime, regardless of pI'OdUCt type.
(41.3% - momueta u 53.0% - momuueTa). Te3u, KOUTO ca OHIH The prevalence was higher among girls (53.0%) than
MOTpeOUTEeIM Ha TOAO0OCH MPOAYKT mpe3 mocieaHute 30 among boys (41.3%). Current tobacco use, defined as the
nHH, ca 26.6% - 20.4% ot MomueTarta u 33.0% OT MOMHUETa- use of any tobacco product during the previous 30 days,

was reported by 26.6% of respondents, including 20.4% of
boys and 33.0% of girls. The observed differences of 11.7
and 12.6 percentage points, respectively, between boys
and girls across these indicators were not only statistically
significant but also suggest a shift from the traditionally
higher prevalence of tobacco use among boys toward a
markedly higher prevalence among girls (Figure 1).

Ta. Pa3nukara, cboTBeTHO OT 11.7 1 12.6 myHKTa IpH ABaTa
MoKa3aressi MeX/ly MOMYeTaTa 1 MOMHYETaTa, IEMOHCTpUpa
HE CaMO CTaTUCTHYECKa 3HAYMMOCT, HO M M3MECTBAHE OT Tpa-
JUIMOHHOTO IIpeodiiaiaBalo NoTpedIeHue cpel] MoM4yeTaTa
KBbM IpeKOMepHa ynoTpebda cpex momuuerara (dur. 1).
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Figure 1. Tobacco Product Use Among Boys and Girls
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CxonHa KapTHHa ce HalJoJaBa U IPH MHIMKATOpa TIO-
TIoH 3a nymene (Pur. 2). Hacrosmu nymauyu Ha TIOTIOH
ca 23.6% ot yuenunurte, 18.5% ot momuerata u 28.9% or
MoMuueTaTa. [Ipn HacTOSIIOTO NMyIIeHe Ha UTapy OOLUST
nokasaten ¢ 19.8%, (14.5% — momuera u 25.2% — MmoMuye-
Ta). OCOOCHO TPEBOXKEH € MHAMKATOPHT 32 PEryJIsipHO IIy-
nieHe Ha nurapu (MuHuMmywm 20 npes nocnenaute 30 gHN):
06110 11.5%, 8.1% ot momuerara u 15.0% ot MoMuueTara.

EnexkTponHuTe nurapu ca cpes Hal-OTKpOsiBAaLIUTE MOKa-
3aTeNu B M3CJICIBAHETO. 3a HAcTOsAma ymoTpeda Ha elek-
TpoHHH nmrapu cbobmasar 23.3% ot yuenunure. [Ipu
Momuetara nedasr € 19.3%, a npu MoMH4eTata OTHOBO C€
HaO0JI10/1aBaT MO-BUCOKH CTOMHOCTH — 27.2%.

JlaHHuTE 32 ynorpedaTa Ha HarpeBaeMH TIOTIOHEBH H3JC-
TS ca CBIIOCTABUM C TE3H 32 CJIEKTPOHHH IUTapy — 0010
20.5%. 1 Tykx nenbT Ha MOMHYETaTa MPEBUIIABA TO3H HA
MomueTaTta: 26.2% cpemy 14.2% — pasznuka ot 12 npoueHT-
HU ITyHKTA.

HpI/I 663I[I/IMHI/I$[ THOTIOH C€ OTUHUTAT 3HAYUTCIIHO IIO-HUCKH
croitHocTH — 3.2% mpu MomueTtarta u 2.5% mpu MOMHUYETa-
Ta — 0e3 u3paszeHa nonosa nudepennuamnus. [IpoyuBanero
u3cielnBa U JOIBIHUTENCH HWHIUKATOP 3a MOMYJISPHHUTE
HHUKOTHWHOBU IIaKETUCTAa. PeSyHTaTI/ITe ImoKa3Bar, 4€ IIpH-
OJIM3UTENIHO BCSKO OCMO MOMYE U BCSIKO JIECETO MOMHUYE
cbobmiaBar 3a ynorpebda npes nocnegaute 30 gau (Pwur. 2).
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Quaypa 2. Hacmosiwa ynompeba Ha miomioHeauU U
HUKOMUHO8U rpodykmu o ros (%)

HEALTH PROMOTION AND DISEASE PREVENTION

A similar pattern was observed for the indicator measuring
current tobacco smoking (Figure 2). Overall, 23.6% of
students reported current tobacco smoking, including
18.5% of boys and 28.9% of girls. For current cigarette
smoking, the overall prevalence was 19.8%, with rates of
14.5% among boys and 25.2% among girls. Particularly
concerning is the prevalence of regular cigarette smoking,
defined as smoking on at least 20 of the previous 30 days.
Overall, 11.5% of students met this criterion, including
8.1% of boys and 15.0% of girls.

E-cigarette use was among the most notable findings of
the survey. Current e-cigarette use was reported by 23.3%
of students. The prevalence was 19.3% among boys and
substantially higher among girls (27.2%).

The prevalence of heated tobacco product use was
comparable to that observed for e-cigarettes, reaching
20.5% overall. Once again, girls reported considerably
higher levels of use than boys (26.2% versus 14.2%),
representing a difference of 12 percentage points.

In contrast, the prevalence of smokeless tobacco use was
substantially lower, with no pronounced sex differences
observed (3.2% among boys and 2.5% among girls). The
survey also included an indicator on nicotine pouches,
an increasingly popular nicotine product among young
people. The findings indicate that approximately one in
eight boys and one in ten girls reported using nicotine
pouches during the previous 30 days (Figure 2).

Lurapm HWKoTMHOBK besgumeH

TOp6MUKM TIOTIOH

B Momunyeta
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Excno3uyus na emopuuen mwomiones oum
Excrio3unusita Ha BTOPUYEH TIOTIOHEB UM € IIHUPOKO pas-
MpocTpaHeHa. 3a NaCHBHO TIOTIOHOMYIIIEHE Y JoMa choOIa-
BaT 54.7% OT yueHHMIIUTE, a B 3aKPUTH OOIIECTBEHH MECTa
— 62.7%. I1acMBHOTO TIOTIOHOIYLIEHE Ha OTKPUTH OOILIECT-
BeHU MecTa poctura 74.8% (®ur. 3). U mo Tpute mokasarte-
JIsi MOMHYETaTa ca MO-U3JO0KEHH OT MOMYeTara: y JoMa —
58.8%, B 3aKpuTH 00LIeCTBeHU MecTa — 68.8%, Ha OTKPUTH
obmecTsenu mecta — 80.7%.
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Figure 2. Current Use of Tobacco and Nicotine Products
by Sex (%)

Exposure to Second-Hand Smoke

Exposure to second-hand smoke was highly prevalent
among surveyed students. More than half of respondents
(54.7%) reported exposure to tobacco smoke in their
homes, while 62.7% reported exposure in indoor public
places. Exposure in outdoor public places was even
more widespread, affecting 74.8% of students (Figure 3).
Across all three indicators, girls reported higher levels
of exposure than boys. Exposure at home was reported
by 58.8% of girls, exposure in indoor public places by
68.8%, and exposure in outdoor public places by 80.7%.

0 III III III

MomyeTa MomunyeTa 0O6uwo

¢ueypa 3. Ekcrio3uyusi Ha 8mMopuUYeH MIMIOHES oum o rosn
(%)
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JocTbmHOCT

[lo ce oTHAcA 1O AOCTBIHOCTTA A0 TIOTIOHEBU U3JENUS, pe-
3yJATaTUTE MOKa3Bat, 4e 46.2% OT HacTosALUTE MyIlIayu ca
3aKyINHIIM OUTapu CH OT ThPrOBCKM OOEKT IPH MOCIEAHATa
CH MOKYIIKA, a CPeJl OHE3H, KOUTO ca OMUTANIN J1a KyIsT [[U-
rapu, 63.7% He ca OMJIN BB3MPENATCTBAHU IOPAIU BH3PacTTa
CH.

Pexsiama u npomouus

Han monoBunara yuenuitu (57.1%) ca 3a0eiisi3aiu TIOTIOHCBH
PeKJIaMy WM IIPOMOLIMY B MecTara 3a rpogaxoa. [1pubnuzu-
TEJIHO TPHU YETBBPTHU OT aHkeTupanure (73.2%) ca Buxaamu
ynorpe0a Ha TIOTIOH IO TEJIEBU3Msl, BbB BUJICa MU (DUIMH.
Camo 32.3% ca 3a0ensi3aiv aHTUTIOTIOHEBH [TOCTIAHUS B Me-
JIUUTE.

OO0e3rnoKONTETHN ca M JAHHUTE, Y€ BCSIKO OCMO MOMYE
(12.9%) u Besixo neceto momude (10.6%) croOmasat, ye npu-
TEXaBaT MPOAYKT C JIOTO HAa MapKa TIOTIOH.

3HaHUA U HAIVIACH

EnBa 34.9% ot yueHunuTe CMATAT, 4e MYLIEHETO HA APYTH
xopa UM Bpeau. Tyk ce ouepTaBa 0cOOEHO BajkHA I10JIOBA
ocobeHocT: 41.0% ot MomueraTa cpemy ensa 28.8% ot Mo-
muuerata. C Apyru aymu, 3 oT 5 MOMHYETa HE ONPEACIST
MIACHBHOTO TIOTIOHOITYIIEHE KAaTO CEPUO3EH PUCKOB (PaKTOp
3a 371paBeTo.

CromeBpemenHo 78.7% moakpensrt 3a0paHaTa 3a IyIICHE B
3aKpUTH 0OmIecTBEHH MecTa, HO camo 44.7% — 3abpanata
Ha OTKPUTH OOIIECTBEHU MECTa, KaTO U TYK MOMHYETaTa ca
no-ciabo nmoakpersny pectpukuusTa (39.0% cpenty 50.3%
MIPU MOMYETATA).

Ha to3u ¢on nonosunara ot yuenunure (49.2%) ca cpo0mmu-

71, 9e TIpe3 MmocieaHaTa TOANHa ca Ounm oO0yJyaBaHH B yUH-
JMIIE 32 BpeaaTa OT ynoTpedaTa Ha TIOTIOH.
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Figure 3. Exposure to Second-Hand Smoke by Sex (%)

Availability

With regard to the accessibility of tobacco products, the
findings indicate that 46.2% of current smokers purchased
cigarettes from a retail outlet during their most recent
purchase. Furthermore, among those who attempted to
buy cigarettes, 63.7% were not refused purchase on the
basis of their age.

Adyvertising and Promotion

More than half of the students (57.1%) reported noticing
tobacco advertising or promotional activities at points
of sale. Approximately three-quarters of respondents
(73.2%) reported seeing tobacco use depicted on
television, in videos, or in films. In contrast, only 32.3%
reported exposure to anti-tobacco messages in the media.

Of additional concern is the finding that one in eight
boys (12.9%) and approximately one in ten girls (10.6%)
reported owning an item displaying a tobacco brand logo,
indicating continued exposure to tobacco marketing
through branded merchandise.

Knowledge and Attitudes

Only 34.9% of students believed that exposure to other
people‘’s tobacco smoke is harmful to their health. A
notable sex difference was observed for this indicator:
41.0% of boys recognized the harmful effects of second-
hand smoke, compared with only 28.8% of girls. In
other words, approximately three out of five girls did not
perceive second-hand smoke exposure as a significant
health risk.

At the same time, 78.7% of respondents supported smoke-
free policies in indoor public places, whereas only 44.7%
supported smoking bans in outdoor public places. Girls
were less likely than boys to support such restrictions,
with support levels of 39.0% and 50.3%, respectively.

Against this background, only about half of the students
(49.2%) reported having received school-based education
on the harmful effects of tobacco use during the previous
year.

64 B N NN Tom18 M MK+ 2 M W BbITAPCKO CMUCAHVE 3A OBLIECTBEHO 3[IPABE M M M 2026 M M M BULGARIAN JOURNAL OF PUBLIC HEALTHM M M Vol.18 M M N2 ™ ™



NMPOMOLINA HA 3APABE W MPEBEHLINA HA BONTECTUTE

ANCKYCHUA

Ynorpebara Ha TIOTIOHEBH M HUKOTHHOBH NPOIYKTH Cpe[
y4eHHUIUTe Ha BB3pacT 13-15 rogman B beiarapus e Henpu-
eMIJIMBO BHCOKaA. Pe3yaTaTuTe OT HACTOSALIOTO IIPOYYBAHE HE
caMoO 3aTBBPXK/AAaBAT TPEBOKHUTE CTOHHOCTH HA pa3mpoc-
TpaHEHHE Cpel NOAPACTBAIINTE, IPEICTABEHH B MIPEIXOTHU
n3cieaBaHus, karo HarmoHamHOTO mpoy4BaHe Ha (haKTopu-
Te Ha pucKa 3a 3apaBeTo B Perryonuka bearapus u HSBC, Ho
U MIIOCTPHUPAT OTKPOSBAIIA CE HEOIATONMPUATHA TEHCHIUS
IIpY MOMHUYETATA.

Han enna ueTBbpT (26.6%) OT aHKETHPAHUTE Ca MOTPeOUTE-
JIM Ha TIOTFOHEBO M3JICJINE, BCCKHU METH € HACTOSII IMyIIay Ha
nurapu, a mo4Tu BCCKU YETBBPTU YYCHUK yHOTpe6HBa CJICK-
TPOHHHU LUTAPHU.

PasnpocrpanenneTo Ha MOTPEOICHUETO HA EICKTPOHHH U~
rapy Beue He MOXKe Jia ObJe pas3riiexaano KaTo nepudepex
po0iieM, a KaTo BOJICI eJIeMEHT Ha yrnorpebara. JlexbT Ha
YUYEHHUIUTE, KOUTO U3M0I3BAT TOBA U3/IEIHUE, HE € TPOCTO Ch-
MOCTAaBUM, a MO0-BUCOK OT TO3U HA TPAJULHOHHUTE LIUTapH,
KOETO Tpearnoara Tpanchopmalus Ha MoJiesla Ha yroTpeda
IIpU KOHKPETHAaTa Bb3pacToBa I'pyTa.

Ha ¢ona Ha Te3u TPEBOKHU CTOMHOCTH HaBJIM3aT HOBHUTE
HUKOTHHOBH MPOAYKTH — HUKOTHHOBUTE TOPOWUYKH/TAydo-
Be. [IpeamaranuTe anTepHATHUBH YECTO CE BB3IPHEMAT OT
MOAPACTBAIIOTO HACEJIEHUE KAaTO IO-MOAEPHH, I0-MAaJIKO
CTUTMaTH3WpaHU 1 B U3BECTHA CTETIEH 10-0e3omacHu. 3ae-
HO C €JIEKTPOHHUTE [UTapH U U3JENHsTa C HarpsBaHe, TE3H
TPH NMPOAYKTa NPEACTABIABAT HOBH M TO-TIPUBJIICKATCIHU
aNTepHATHBH 3a MIAAEXKHUTe. Pesynratute IeMOHCTpHpAT
HacJlarBaHe Ha pa3IMYHM (OPMH Ha ynoTpeda B €HA U ChIIa
BB3pPAcTOBa IPyIIa M 3aCUJIBAT CHIIECTBEHO N3MEPECHNUETO HA
nmpobiemMa, CBbpP3aH ¢ HETAaTUBHUTE 3/IPaBHU MOCICIUIH 3a
MOAPACTBAIIHTE.

Janaute or GYTS ycTaHOBSIBAT CHIIECTBEHU Pa3IUdHUs IO
0JI ¥ OTKPOsIBAILA Ce YS3BUMOCT cpell Momuderara. Habumro-
JlaBa ce CTaTUCTHYECKU 3HAYMMa I0-BUCOKA YeCTOTa Ha Pa3-
MPOCTPAHEHHUE Cpell MOMUYeTaTa B CPAaBHEHHE C MOMYETaTa
NPy MHIUKATOPUTE 32 0010 MOTpeOIeHUE Ha TIOTIOHEBH U3-
JIeJIdsl, HACTOSIIIU Iy Ia4YH, YIIOTPeOsSBaIIH JIEKTPOHHH LIH-
rapu u npoaykTu ¢ HarpsBaHe. OCBeH HUKOTHHOBHTE IIPO-
JNYKTH 3a opajiHa yrnoTpeda u moTpebieHneTo Ha 0e3uMeH
TIOTIOH, CTOHHOCTUTE NMPH MOMHYETATa CBHJETEJICTBAT 3a
MOBUIICHATA YSI3BUMOCT B Ta3u rpymna. B pombiaHenue, kora-
TO BCSIKO ceaMO Momuue Ha 13—15 rognHu MOXKe 1a ce Kia-
cuduIMpa KaTo PeAOBEH MyIay, TOBA HAJXBBPIISI PAMKHUTE
Ha CHOPaJMYHO PUCKOBO MOBECHUE U 3aM04Ba Jia MpH100u-
Ba XapaKTEPUCTUKUTE HA YCTAHOBEH 3/IPABEH PHCK.

Excno3unusara Ha BTOPHUYCH TIOTIOHEB AWM € BaXCH IMOKa3a-
TECI, KOMTO ACMOHCTpHUpa eq)eKTI/IBHOCTTa Ha npujaralHe Ha
METOAUTC 3a KOHTPOJ Ha TIOTIOHA. Pe3yJ'ITaTI/ITe OT U3Cjaca-
BaHETO Mpeamnojgaratr, 4€ MNpoueChT Ha HUMIIJICMCHTHUPAHE
ImpoTu4a CbC 3a0aBeH TEMII, IpCABUI JAaHHUTE, Y€ OABC TPC-
TH OT aHKETUPAHUTEC Ca OMJIN U3IIOKEHH Ha TIOTIOHEB UM
Ha 3aTBOPEHO O6H_[eCTBeHO msicTo. [loBeue oT monoBUHATA
A= (250500011 C’LOGI_IlaBaT 3a NIaCMBHO TIOTIOHOMIYIICHE Yy JOMaA.

Ha (I)OHa Ha T€3U CTOMHOCTU JACJIBT HA MOMHUYCTATa OTHOBO

HEALTH PROMOTION AND DISEASE PREVENTION

DISCUSSION

The prevalence of tobacco and nicotine product use
among adolescents aged 13—15 years in Bulgaria remains
unacceptably high. The findings of the present study
not only confirm the concerning prevalence levels
reported in previous national and international studies,
including the National Survey of Health Risk Factors in
the Republic of Bulgaria and the Health Behaviour in
School-aged Children (HBSC) study, but also reveal a
particularly unfavorable trend among girls.

More than one-quarter of respondents (26.6%) reported
current use of a tobacco product, one in five was a current
cigarette smoker, and nearly one in four students reported
current e-cigarette use. The prevalence of e-cigarette use
can no longer be regarded as a peripheral issue; rather, it
has become a central component of tobacco and nicotine
consumption among adolescents. The proportion of
students using e-cigarettes is not only comparable to,
but exceeds, that of conventional cigarette smokers,
suggesting a substantial shift in patterns of tobacco and
nicotine use within this age group.

Against this background, new nicotine products,
particularly nicotine pouches, are increasingly entering
the market. These products are often perceived by
adolescents as more modern, less stigmatized, and, to
some extent, less harmful than conventional tobacco
products. Together with e-cigarettes and heated tobacco
products, nicotine pouches represent a new generation of
nicotine products that may be particularly attractive to
young people. The findings suggest the coexistence of
multiple forms of nicotine use within the same age group,
thereby increasing the complexity and public health
significance of the problem.

The GYTS data revealed substantial sex differences
and a marked vulnerability among girls. Statistically
significant differences were observed across several
indicators, including overall tobacco product use, current
tobacco smoking, e-cigarette use, and heated tobacco
product use, all of which were more prevalent among
girls than boys. With the exception of oral nicotine
products and smokeless tobacco, prevalence estimates
were consistently higher among girls, indicating an
emerging shift in the epidemiology of tobacco and
nicotine use among Bulgarian adolescents. Furthermore,
when approximately one in seven girls aged 13—15 years
can be classified as a regular cigarette smoker, the issue
extends beyond occasional risk-taking behaviour and
assumes the characteristics of an established public
health concern.

Exposure to second-hand smoke represents an important
indicator of the effectiveness of tobacco control policies
and their implementation. The findings suggest that the
enforcement of existing measures remains insufficient,
given that nearly two-thirds of respondents reported
exposure to tobacco smoke in indoor public places. In
addition, more than half of the surveyed students reported
exposure to second-hand smoke within their homes.

Notably, girls reported higher levels of exposure than
boys across all indicators. In other words, girls not only
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HaJIBUIIaBa TO3u Ha MomueTaTa. C Ipyru AyMHU, T€ HE caMo
yHnoTpeOsiBaT MOBEYE TIOTIOHEBU M HUKOTHHOBU H3ICIIHUS,
HO ¥ Ca MO-YeCTHUTE ,,[IACUBHU MylIadyu‘. B TO3U KOHTEKCT
poOJIEeMBT HE Ce OrpaHHYaBa €AMHCTBEHO JI0 WHUBHIyaJI-
HUS TTOBEJICHYECKH PUCK MO OTHOIIEHHUE Ha 3J[PABETO, HO CE€
pa3mupsiBa KbM COIlMAJIHATA U CeMeiHaTa cpejia Ha mojpa-
CTBAIIMTE.

)_'[pyr MOJIUTUYCCKHU PCJICBAHTCH IOKA3aTEJ € JOCTBIIHOCTTA.
I[Be TPETHU OT YUCHUIIUTC HE Ca ouu BBIIPCIATCTBAHU 14
CH 3aKyIAT HUTrapu, KOCTO HACOYBA KbM HGC(I)GKTI/IBHOCTTa
Ha peryjIaTopHusd U KOHTPOJICH MEXaHU3BM BBPXY INPOJAAK-
OUTE HA HEMBIIHOIETHH JiMga B CTpaHarta. Ot TJI€JHa TOYKa
Ha OpEeBCHIUATA TE3W JAaHHU IMOKA3BaAT, Y€ MPHUJIOKECHUCTO
Ha 3aKOHA € HEONITUMAJIHO TP THBPITOBCKUTE ITPAKTUKHU U 11O~
CTaBs NoApacTBAIIOTO MMOKOJICHUEC B HG6J’IaI‘OHpI/IHTHa cpena.

MapkeTuHroBaTa U MeIuiiHaTa Cpeia € CUIHO HAaCUTEHA C
MOCTAHUsI, ONarONPUATCTBAIIN HOpMAalM3alusATa Ha YIIO-
TpebaTa Ha TIOTIOHEBH W HUKOTHHOBH NPOXYKTH. Pe3ymnTa-
tute oT GY TS memMoHCTpHupat nucdananc MeK 1y BUIAMOCT-
Ta Ha Te3u u3naenus B Meguute (73.2%) u aHTH-TIOTIOHEBHUTE
nociaaus (32.3%). AnanornvaHo, ynorpedara € 4ecTo BUIU-
Ma, a MPEeAyNPEeXKICHUATA, CBBP3aHU CHC 3/IPAaBETO, MMOUTH
nuncBat. JlaHHWTE OT W3CIeNBaHUTE IOKAa3aTelId CBHUJIC-
TENICTBAT 3a BIMSHHUETO Ha peKjIamara W IPOMOIHUSTa Ha
TE3H MPOAYKTH, KaTO CHIIEBPEMEHHO TIOCTABIT PEINIA Bb-
MPOCH OTHOCHO PETYJAIMHUTE U JTOCTHIIA HA TTOPACTBAIINTE
IO Pa3INIHUATE ME/IHH.

Wuaukatopure B KaTEropusTa 3HaHUs U HATJIaCU UIIIOCTPU-
paTt oOesmokouTenHa TeHACHIUA. EnBa Bceku TpeTH pas-
M03HaBa MMACUBHOTO TIOTIOHOMYIIEHE KAaTO PUCKOB (hakTop
3a 37paBeTo. B KOHTeKcTa Ha Mo-ImHpoKaTa ynorpeba cpex
MOMUUETATA HE € U3HEHA/a, Ye Te ca I'pynara, KosiTo o-psij-
KO UACHTUGUIMPA BTOPUYHUS UM KaTO BPEICH 32 CaMHUTE
TSIX, KOETO IIOKa3Ba U COLIMAJIHATa UM TOJEPAHTHOCT KbM
TIOTIOHOITY LLIEHETO.

OO0wmOTO HUCKO HUBO Ha BB3NpPHEMaHE Ha PHCKA CHOTBET-
CTBa Ha JJAHHWTE, Y€ €/[Ba BCEKU BTOPH aHKETHPaH ChOOIIa-
Ba, Y€ Ipe3 NnocjeaHara rojnHa e oui ody4yaBaH B y4HJIU-
1Ie 3a Bpeaara oT ynorpebara Ha TIoTIoH. Ha oHa Ha Te3u
pe3ynTaTH, OCEM OT JIeCeT YYCHHMIH MOAKPEINsT 3a0paHara
3a MyLIeHEe B 3aKPUTH OOLIECTBEHH MECTA, a MO-MaJKO OT
NoJIOBMHaTa — 3a0paHaTa Ha OTKPHUTH OOILIECTBEHH MECTa.
Te3u Harymacu pasKpuBaT HECHOTBETCTBHE B H3pa3eHaTa
MOJKpernaTa U BEpOsITHOCT T Ja € COLIMAJIHO OYaKBaHa, a He
BB3IPHETA KAaTO JUYHO YOEKJCHHE 3a PUCKA M BperaTra OT
ynorpebara Ha TIOTIOHEBH IIPOJYKTH.

3AKNIOYEHUE

Pesynrarute ot I'moGamHOTO MIpoydYBaHe 3a ymorpebaTa Ha
TIOTIOH CpeJ MJIaIUTE XOpa Ha Bb3pacT 13-15 rogunu nokas-
BaT, Y€ BBIIPEKH MPOMEHHUTE B MOJUTHKHUTE 32 KOHTPOJ Ha
TIOTIOHA B CTpaHaTa Ipe3 mocienuute 20 TONWHH, YIOTpe-
0ara, eKCHO3WIHATA, TOCTHITHOCTTA, PeKiIaMara, 3HAHUATA
3a BpEAWTE W HATJIACUTE OCTaBaT CEPHUO3CH M NPHOPHTECTCH
mpo0OIieM 3a 00IIEeCTBEHOTO 3PaBe.

W3cnenBaneTo HE camo nogucepraBa BUCOKUTE CTOMHOCTH Ha

HEALTH PROMOTION AND DISEASE PREVENTION

use tobacco and nicotine products more frequently, but
are also more likely to be exposed to second-hand smoke.
This suggests that the problem extends beyond individual
behavioural risk and reflects broader social and family
environments that may contribute to the normalization of
tobacco use among adolescents.

Another policy-relevant finding concerns the accessibility
of tobacco products. Nearly two-thirds of students who
attempted to purchase cigarettes were not prevented
from doing so because of their age. These findings
point to weaknesses in the regulatory and enforcement
mechanisms intended to restrict tobacco sales to minors.
From a prevention perspective, they suggest suboptimal
implementation of existing legislation and the persistence
of an environment that facilitates tobacco access among
adolescents.

The marketing and media environment also appears to
be heavily saturated with messages that may contribute
to the normalization of tobacco and nicotine product
use. The GYTS findings reveal a substantial imbalance
between exposure to tobacco-related content in the media
(73.2%) and exposure to anti-tobacco messages (32.3%).
While tobacco use is frequently portrayed, health
warnings and preventive messages remain considerably
less visible. These findings highlight the continued
influence of advertising and promotion while raising
important questions regarding regulatory oversight and
adolescents’ exposure to tobacco-related content across
different media channels.

Indicators related to knowledge and attitudes reveal
another concerning pattern. Only one-third of respondents
recognized second-hand smoke exposure as harmful
to health. Given the higher prevalence of tobacco and
nicotine product use among girls, it is not surprising that
they were also less likely to perceive second-hand smoke
as a health risk, suggesting a greater degree of social
acceptance of tobacco use within this group.

The generally low level of risk perception corresponds
with the finding that only one in two students reported
having received school-based education on the harmful
effects of tobacco use during the previous year. At the
same time, approximately eight in ten students supported
smoking bans in indoor public places, whereas fewer
than half supported similar restrictions in outdoor public
places. This discrepancy may indicate that support for
tobacco control measures is, at least in part, driven by
social desirability rather than by a deeply internalized
understanding of the health risks associated with tobacco
and nicotine product use.

CONCLUSION

The findings of the Global Youth Tobacco Survey among
adolescents aged 13-15 years indicate that, despite
considerable progress in tobacco control policies in
Bulgaria over the past two decades, tobacco and nicotine
product use, exposure to second-hand smoke, product
accessibility, marketing influences, knowledge of health
risks, and related attitudes remain significant public
health concerns.
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notpebiieHue cpes MoAPacTBAIUTE, yCTAHOBEHHU B MPEIXO-
HU MPpOy4YBaHHA, HO U OUYE€pTaBa HOBU MPCAU3BUKATCIICTBA.
TroTroHeBaTa enuiaeMus NpU MIIAJEKUTE CE IIPECTPYKTY-
pupa B 1B MOCOKH — OT YNOTpeda Ha KOHBEHIIMOHAJIHHU TIO-
THOHEBU U3ICJIIN S KbBM yHOTpe6a Ha MHOBAaTUBHU HUKOTHUHOBU
HPOLYKTU U OT TPAJAULMOHHO I10-BUCOKA CTOMHOCT Ha pas-
MPOCTPaHEHUE CPEJ MOMYETATa KbM I0-BUCOKA YECTOTA MPHU
MoMuueTaTa. EAHU OT Hal-CUJIHO OTKPOSIBAILIUTE CE€ Pe3yl-
TaTH OT IIPOYYBAHETO Ca TPEBOKHUTE CTOMHOCTU IIPU peAU-
11a UHIUMKATOPU, PETUCTPUPAHU CPEJl MOMHYETATA.

CHCHOBaTCJ’IHO JaHHUTC Hajarart HCO6XOI[I/IMOCT OT IPEBAH-
TUBHU MHTEPBCHIWH, KOUTO HC CC HM3UYCPHOBAT CaMO C KOH-
BCHIOUOHAJHUTEC IUIapu WJIW YHHUBEPCAJIHUTEC CTPATCTHUU,
HAaCOYCHU KBM MOAPACTBALIUTE KATO O6HIa TapreTHa rpyuma.
PaSKpI/IBa cC HG(I)I/IIII/IT B [IPCBAaHTUBHATAa KOMYHHKAIlUd, KOC-
TO HaJlara fa c€ pasrbpHaT TEMHUTC 3a CJICKTPOHHUTC LUTaA-
P, HUKOTUHOBHUTEC IMAKETUCTA, 3a BIIUAHUETO HA MCAUUTEC U
coluajHaTa cpeaa. Hy)KHI/I Ca ICJICBU MHUIIMATUBU 34 MIpe-
BCHIOUA U MOAKPCIa HA MJIAACIKUTE, KATO CC IOJarar noBe4de
ycuiaus 3a pa3pa60TBaHe Ha MHOT'OKOMIIOHCHTHHU MHTCPBCH-
OUH, KOUTO B3UMAT IO BHUMAHUC KYJITYPHUTC 0c00eHOCTH
" IICUXOJIOTHYCCKUTEC (baKTOpI/I.

BaxxHo e ma ce orGenexu, ge mognoOHN HHTEPBEHIINN TPsiOBa
Jla ce OCBIECTBIBAT B CHHXPOH C JIPYT'H JJOKa3aHO e(DEeKTHB-
HHU METOJIU 332 KOHTPOJI (KaTO 1IEHOBA MOJINTHUKA, PEryIaTopeH
MOAIXOJI, CTPUKTHO MpHJIaraHu 3a0paHu 3a TIOTIOHOIMYIIEHE,
3aIBJDKUTEITHO 3/[paBHO 00pa30oBaHUeE).
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The study not only confirms the high prevalence of
tobacco and nicotine product use among adolescents
reported in previous research but also highlights
emerging challenges. The pattern of tobacco and nicotine
use among young people appears to be shifting in two
important directions: from conventional tobacco products
toward novel nicotine products, and from the traditionally
higher prevalence observed among boys toward higher
rates among girls. One of the most striking findings of the
survey is the consistently elevated prevalence observed
among girls across a range of key indicators.

These findings underscore the need for preventive
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homogeneous group. The results reveal important gaps
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CAMOOBCINYXBAHE U
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PE3IOME

Buweeoenue: Parnomo dememeo e kpumuueHn nepuoo 3a ¢op-
MUpame Ha HABUYU 3d CAMOOOCIYHC8AHE U XUSUCHA, KOUMO
noonomazam 30pagemo u 61a20noxy4uemo Ha deyama.

Llen: Hacmosiwgomo npoyusane uma 3a yei 0a OyeHu yceosi-
6AHEMO HA U3OPAHU HABUYU 34 CAMOODCIYHCEAHE U XUSUCHA
npu deya Ha evspacm 1-3 200unu U 0a CpagHU MHEHUSMA HA
pooumenu u MEOUYUHCKU cecmpu Om 0emcKu ¢ OMHOCHO
me3su no6eoeHs.

Mamepuan u memoou: I[lposedeno e ankemuo npoyuysawe
cped pooumenu u MEOUYUHCKU CeCmp, ¢ Yell OYeHKA HA U3-
NbIHEHUeMO HA eAHCeOHeBHU OeUHOCMU N0 CaMO0DCYIIceaHe
U xueuenay 0oma u 8 0emcxkume sciu.

Pesynmamu: /lannu ca cvopanu om 844 pooumenu u 49 me-
ouyuncku cecmpu. Pezyimamume nokazeam, ue yceoseare-
Mo Ha HAGUYUME 3a CAMOOOCIYICEAHE U XUSUCHA e Hepas-
HomepHo. Tlo-npocmume u no-yecmo no8mapsiHu OetiHoCmu
ce UBNBIAHAGAM NO-NOCAEO08AMENHO, OOKAMO NO-CLONCHU-
me unu no-psaoKo Ymewpiucoasanu ymenus ce Habnooasam
no-psoko. 3a uaxou nogedenus: ca UOeHMUPUYUPaAHu 3HaAYU-
MU PA3IULUS MeNCOY MHEHUSAMA HA pOOUMENU U MEOUYUHCKU
cecmpu, Koemo npeonoiazd, ue ymevpicoasanemo Ha mesu
HABUYU 3A8UCU OM KOHMEKCMA U € NOGIUSIHO O eHCeOHEeGHU-
me OeliHOCmu U HACOKUMe Hd 8b3PACmHUme.

3aknrouenue: Pesynmamume noouepmagam 3HAYeHUemo Ha
HOBMOPEHUEMO U CoMPYOHUYECTBOMO MeNCOY POOUmeni u
nepconana Ha demckume sCau 3a NOONOMA2ane HA PAHHO-
mo opmupare Ha HABUYU 3a CAMOOOCIYIHCEANE U XUSUEHA.
Vkpensanemo na mesu nasuyu npes nwpeume mpu 200UHU
om Jcugoma moaice 0a donpunece 3a n0-000pu 0bl2OCPOUHU
30pasHu pe3yImamu U paHna npoQuiaKmurda.

KurouoBu 1yMH: paHHO IE€TCTBO, TPHKH B IETCKaTa
sciIa, caMo00OCTy)KBaHE, XUTHEHHN HABUIIN

CHILDREN’S HEALTH

SELF-CARE AND HYGIENE
BEHAVIOURS IN CHILDREN
AGED 1-3 YEARS: PARENT
AND NURSERY NURSE
INSIGHTS
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Milena Nankova'? Yanita Chernogorova'

'Medical University of Varna, Bulgaria
2Urology Clinic, University Hospital “St. Marina”,
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ABSTRACT

Introduction: Early childhood is a critical period for the
development of self-care and hygiene behaviours that
support health and well-being.

Aim: This study aimed to assess selected self-care and
hygiene behaviours in children aged 1-3 years and
to compare parent and nursery nurse reports of these
behaviours.

Material and Methods: A cross-sectional survey
was conducted among parents and nursery nurses to
evaluate children’s performance of everyday self-care
and hygiene activities in home and nursery settings.

Results: Data were collected from 844 parents and 49
nursery nurses. The findings showed that self-care and
hygiene behaviours were acquired unevenly. Simpler and
more frequently repeated activities were reported more
consistently, whereas more complex or less consistently
reinforced behaviours were less commonly observed.
Significant differences between parent and nursery
nurse reports were identified for several behaviours,
suggesting that the expression and reinforcement of
these habits are context-dependent and influenced by
environmental routines and adult guidance.

Conclusion: The findings highlight the importance
of repetition, structured routines, and collaboration
between parents and nursery staff in supporting the
early development of self-care and hygiene behaviours.
Strengthening these practices in the first three years
of life may contribute to improved long-term health
outcomes and early preventive health promotion.

Key words: Early childhood, nursery care,
self-care, hygiene habits
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[IETCKO 3[IPABE

BbBEOEHUE

PaHHOTO #ETCTBO IpeACTaBIsABA KPUTHYEH NEepHon 3a (op-
MHpaHe Ha 3IPAaBOCIOBHH IIOBEACHHS, 3HAHHA M HABUIM,
KOUTO MOCTaBST OCHOBATa 3a LSJIOCTHO OJIaronojyuue mpes
xuBoTa (1). JlokazaHo e, ye pa3sBUTHETO HA PaHHU yMEHHUS
3a caMo00Ciy)KBaHe BIIMsIE BBPXY HO-KbCHUTE PE3YJITaTH
OT pa3BUTHETO Ha JIETETO, KOETO NOMYEepTaBa 3HAYEHHETO
Ha TIOJIKperaTa 3a yCBOSIBAaHE Ha TE3W YMEHHS NpPe3 IIbPBUTE
roauHU oT *kuBoTa (2). KakTo nomamrnara cpena, Taka U MH-
CTUTYLIMUTE 32 paHHA JETCKa TPHXKA MTPASAT KIOYOBA POJIS
B TO3H IIPOIEC, MPEAOCTABSIHKA Bb3MOXKHOCTH 32 O0yYCHHE,
MOJIETIpaHe U MOBTAPALIN ce NMPaKTUKH. CHCTeMaTHYHUTE
IpOrpaMH 3a paHHO AETCKO 00pa30BaHUE ca MOKa3allu, 4e 110-
BHUILABAT YCBOSIBAHETO HA YMEHHUS 32 TMYHA XUTUECHA U APYTH
MOBEIACHYECKH HABHUIIM, KaTO 110 TO3H Ha4YMH Ce IOogYepTaBa
3HAYEHHUETO HA CTPYKTYPHPAHH THEBHHU PEXXHMMH U IEICHA-
COYCHA MPaKTHKa KaKTO B JoMalllHaTa, Taka U B MHCTUTYIIUO-
HanHata cpena (3).

I'mobamuu mpenopwku, kato ,,Nurturing Care Framework™
Ha CBeTOBHATa 37paBHAa OpraHM3alyus, MOCOYBAT, Y€ KOM-
IUIEKCHATa T'PUXKa 332 PaHHOTO JIETCTBO, BKJIIOYBAINA 3/IPABE,
XpaHEHE, OTTOBOPHO POIUTENCTBO, OE30MACHOCT M PAaHHO
o0yueHue, € KII0Y0Ba 32 ONTHUMAIHOTO Pa3BUTHE HA JETETO
1 32 HETOBOTO IAJIOCTHO Onaromnonyuune (4). B cboTBeTCTBHE
C Te3H INI00AJIHU MPENopbKH, ObJIrapckara cucTemMa Ha JIeT-
CKHTE SICIIU MPEAOCTABs HAIlMOHATHA MPEKa OT UHCTUTYIIHNH,
KOMTO OCUTYpsIBaT I'puka U NMOJKpeIa 3a pa3BUTHETO Ha Jela
Ha BB3pacT 1-3 rogunu. KommekcHo mpoyuBane cpen 533
y4acTHHIM T0Ka3a, ue 83,9% oT pomurenute HaONrOIaBAT
TIOJIO’KUTEITHY TIPOMEHH B 3/IpaBOCIIOBHUTE HABHIIM Ha JieTiaTa
CH CIIe]T KaTo ca 3alloyHaJIN J1a TIOCeaBaT JeTcKaTa siciara,
KOETO TOYepTaBa poJIsATa HA 3/[paBHATA MHCTUTYIUS 32 Ha-
ChpuaBaHE Ha 3PaBETO UPE3 CTPYKTYPUPAHH 3paBHO-00pa-
30BaTenHu AeitHOCTH (5). TakuBa THEBHU PSKUMU IIpeiarat
MPEABUIUMH Bb3MOKHOCTH 33 IPAKTUKYyBaHE Ha HABHLU 3a
caMo0OCTy’KBaHE U XUTHEHA, JOIBJIBANKHU TE3HU, MTPUIOOUTH
y JloMa.

LEN

HacTosmoro mpoyuBaHe MMa 3a el Ja OLIEHH yCBOsIBaHe-
TO Ha XMTUCHHHU W CaMOOOCITY)KBaIl[d HABUIIM CPE Jcla Ha
BB3pacT 1-3 ronunu, nocenaBany Obarapcku sciu. Upes mz-
cJe/BaHe Ha MOBEIEHUETO KAKTO y JIOMa, Taka U B JIETCKOTO
3aBEJICHHE, TPOYYBAHETO MPEI0CTABs HH(POPMAIUS 32 YCBOSI-
BAHETO U KOHCOJIMIMPAHETO HA PAHHUTE 3/paBOCIOBHU HABU-
1, KaTO UACHTH(UIINPA CHITHUTE CTPAHU U MOTCHIIUATHHUTE
00JyacTH 3a MoKpena B paHHOTO IETCKO 00pa3oBaHMe.

MATEPWAIN W METOOU

HacTosmoTro aHKETHO MpOy4YBaHE H3CJIEABAa HABUIIUTE 32
caMoo0CyKBaHe W XUTHEHA NpH Jeua Ha Bb3pacT 1-3 ro-
JIMHU, TIOCEIIABAIIN JeTCKU sACHH. JlaHHUTE ca chOpaHu OT
POIUTENN U MEIUIIMHCKU cecTpu, paboreniu B sciaute. Po-
JUTCINUTE Ca MOMbJIHUIN BBIIPOCHUIUTE Yy JoOMa, TOKATO MEC-
JUIWHCKUTE CECTPH Ha pabOTHOTO CH MSCTO, Bh3 OCHOBA Ha
HAOIOCHUATA CH Ha BCAKO JETE 110 BPeMe Ha C)KCTHEBHHUTE
JIEHHOCTH. Y4acTHETO € I0OPOBOJIHO, OTTOBOPUTE ca chOpa-
HU aHOHMMHO, KaTO OT BCUYKH YYAaCTHUIHU € IMOJTYYCHO HH-
(dbopMHpaHO ChrIacHe.

CHILDREN'S HEALTH

INTRODUCTION

Early childhood represents a critical period for the
development of health-related behaviours, knowledge,
and attitudes, which lay the foundation for lifelong well-
being (1). The development of early self-care skills has
been shown to influence later developmental outcomes,
underscoring the importance of supporting self-care
acquisition in the first years of life (2). Both the home
environment and early childhood education settings play
a key role in this process, providing opportunities for
learning, modelling, and repeated practice. Systematic
early childhood education programs have been shown
to enhance the acquisition of personal hygiene skills
and other developmental behaviours, highlighting the
importance of structured routines and guided practice
both at home and in institutional settings (3).

Global frameworks, such as the World Health
Organization’s Nurturing Care Framework, emphasize
that holistic early childhood care - including health,
nutrition, responsive caregiving, safety and security,
and early learning - is essential for supporting optimal
development and promoting lifelong well-being
(4). Building on these global recommendations, the
Bulgarian nursery system provides a nationwide network
of institutions offering care and developmental support
for children aged 1-3 years. A comprehensive study of
533 participants showed that 83.9% of parents observed
positive changes in their children’s health-related habits
after starting nursery attendance, highlighting the
nursery as both an opportunity and a means for fostering
health through structured health-educational processes
(5). Such routines offer predictable opportunities for
children to practise self-care and hygiene behaviours,
complementing habits acquired at home.

AIM

The present study aimed to assess the prevalence of
hygiene and self-care habits among children aged 1-3
years attending Bulgarian nurseries. By examining
both home- and nursery-reported behaviours, the study
provides insight into the acquisition and consolidation of
early health-related habits, highlighting areas of strength
and potential targets for support in early childhood
settings.

MATERIAL AND METHODS

This cross-sectional study assessed hygiene and self-
care habits among children aged 1-3 years attending
nursery settings. Data were obtained from parents and
nursery nurses. Parents completed the questionnaires at
home, whereas nursery nurses completed theirs based
on observations of each child during daily activities.
Participation was voluntary, responses were collected
anonymously, and informed consent was obtained from
all respondents.
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W3non3BaHu ca JBa CTPYKTYpPHPAHU BBIIPOCHUKA - €IUH 32
POAMTENHN M €IMH 32 MEJUIMHCKH CecTpH. BhnpocHuuuTe
crOupar uHdopmanus 3a AeMOrpad)CKuTe XapakTepUCTUKH
Ha JieraTa ¥ Ha pecloHACHTUTE, KAaKTO U 32 HaBUI[UTE Ha Jie-
1ara 1o caMooOciyXBaHe, XpaHeHe W xurueHa. IIpu omen-
Kara Ha YCBOCHUTE YMEHHs PECHOHACHTHTE MOCOYBAT JAJH
JIETETO M3ITBJHSBA ONpEAeeHa JIEHHOCT KbM MOMEHTa Ha
MIPOYYBAHETO.

JlaHHUTE ca BBBEIEHU U aHAJIM3MPAHU ¢ moMomra Ha SPSS
Bepcus 20.0. 3a ob6oOmaBane Ha geMorpa)CKuTe XapakTe-
PUCTHUKH W Da3NpeNeNICHHeTO Ha JETCKUTE HAaBUIU Ca U3-
TOJI3BaHM JECKPUNTHBHHU CTaTHCTHUKH. Pa3nukure MexIy
OTTOBOPUTE HA POAMTEIH U MEAMIMHCKU CECTPU Ca aHaJU-
3upaHu 4upe3 x> TecT. CTaTHCTHYECKa 3HAYUMOCT € IpueTa
ipu p<0,05.

[IpoyuBaneTo e omoopeno ot Komucus mo eTnka Ha HAyYHU-
te n3cnenBannsd (KEHW) xpM MeaummHCKUs YHUBEPCUTET
— Bapna (Ne 94/25.06.2020).

PE3YNTATU

JeMorpadgckn xapaKTepuCTHKHA

B npoyuBaneTo ca BkitoueHu 844 nena Ha Bb3pact 1-3 roau-
HU OT 12 meTcku scim, KOuTo npeacraBnssat 41,6% oT Bcud-
KM JIeTia, TIOCeIaBany IeTCKH sciu B rpaa Bapra. O0mo B
n3cieaBaHeTo yuyactBaT 844 pogurtenu u 49 MEAULMHCKY ce-
cTpH OT AeTcku sicnu. CpenHaTta Bb3pacT Ha genara € 2,8 +
0,49 ronunu, ¢ gex npesec Ha MomuyeTara. [lo-roasima yact
OT JIellaTa ca IIbPBOPOIHHU B ceMeicTBaTa cu. Pomurenure,
y4acTBaju B IPOYYBAHETO, ca MPEIUMHO MalKH, ChC CPE-
Ha BB3pacT 33,7 + 4,59 roguuu. IloBeueto oT TAX UMaT BU-
crre 00pa3oBaHNE U ca TPYAOBO 3aCTH. BCHIKH METUIIHHCKH
CECTpU ca KEHHU, CbC cpeaHa Bb3pact 55,9 + 10,1 ronunu u
3HAYUTENICH NPOo(EeCcHOHalleH OIUT B TPIDKHUTE 32 JIela B siC-
neHa Bb3pact. [lonpoOHUTE AeMorpadCcKku XapaKTePUCTUKH
ca mpeacrasenn B Tabnuna 1.

Ta6bnuya 1. [Jemoepachcku xapakmepucmuku Ha Oeyama,

mexHuUme podumersnu u MeduUUUHCKUMe cecmpu om
demckume sicriu

CHILDREN’S HEALTH

Two structured questionnaires were used - one for parents
and one for nursery nurses. The questionnaires collected
information on the demographic characteristics of the
children and respondents, as well as on children’s self-
care, feeding, and hygiene habits. To assess established
habits, respondents indicated whether each child had
acquired a specific habit at the time of the survey.

Data were entered and analysed using SPSS version
20.0. Descriptive statistics were used to summarise
demographic characteristics and the distribution of child
habits. Differences between parent and nurse responses
were analysed using the chi-square (y?) test. A p-value <
0.05 was considered statistically significant.

The study protocol was approved by the Research Ethics
Committee of the Medical University of Varna (No.
94/25.06.2020).

RESULTS

Demographic characteristics

The study included 844 children aged 1-3 years from
12 nursery centres, representing 41.6% of all children
attending nurseries in Varna. In total, 844 parents and
49 nursery nurses participated. Children had a mean age
of 2.8 + 0.49 years, with a slight predominance of girls.
Most were first-born in their families. Parent respondents
were predominantly mothers, with a mean age of 33.7 +
4.59 years. The majority had higher education and were
employed. All nursery nurses were female, with a mean
age of 55.9 + 10.1 years and substantial professional
experience in nursery care. Detailed demographic
characteristics are presented in Table 1.

Oemorpadcku xapaKTepUCcTUKM

n (%) / cpegHa cToiiHoCT * SD (guanasoH)

Oeua (n = 844)

Bb3pact 2,8+0,49 (1,1-3,7)
Mon

e Momunye 447 (53,0)

* Momye 397 (47,0)
MopeaHoOCT Ha paxaaHe

e [TbpBOPOAHO AeTe 549 (65,0)

* BTopo agete 258 (30,6)

* TpeTo geTe 37 (4,4)
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CHILDREN'S HEALTH

Poautenu (n = 844)

Bb3pact 33,7 £ 4,59 (23-45)
Mon

e KeHa 764 (90,6)
o MbXk 80 (9,4)
O6pasoBaHue

® Bucwe obpasoBaHue 652 (77,3)
* Monyswuclue o6pasoBaHue 48 (5,7)
e CpegHo obpasoBaHue 144 (17,1)
Tpypos. cTaTyc

* 3aetn 735 (87,2)
® be3paboTHH 96 (11,4)
o CTyAeHTH 12(1,4)

MeAWLMHCKM cecTpm oT AeTcku acau (n = 49)

Bb3pact 55,9 +10,1 (34-73)
Mon

o }eHa 49 (100,0)
e MbixK 0(0,0)
O6pasoBaHue

e bakasaBbpCKa AN MarMcTbpcKa cTeneH 18 (36,7)
e Monysucwe obpasoBaHue 27 (55,1)
e CpeZHo crneymanHo obpasoBaHue 4(8,2)
Tpyaos craTyc

* B TpyaocnocobHa Bb3pacT 36 (73,5)
® B neHcMOHHa Bb3pacT 13 (26,5)

MpodecroHaneH onuT B AeTCKa Acna (roguHu)

16,7 + 15,7 (1-50)

Table 1. Demographic characteristics of children, their
parents, and nursery nurses.

Demographic characteristics of:

n (%) /mean t SD (range)

Children (n = 844)

Age, mean + SD (range)

2.8+0.49 (1.1-3.7)

Sex

* Girl 447 (53.0)
* Boy 397 (47.0)
Birth order

e First-born 549 (65.0)
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JETCKO 3[1IPABE CHILDREN’S HEALTH
e Second born 258 (30.6)
e Third-born 37 (4.4)

Parents (n = 844)

Age, mean + SD (range)

33.7 £ 4.59 (23-45)

Sex

e Female 764 (90.6)
e Male 80 (9.4)
Education

e Higher education 652 (77.3)
e Post-secondary 48 (5.7)
e Secondary 144 (17.1)
Employment status

e Employed 735 (87.2)
e Unemployed 96 (11.4)
e Student 12 (1.4)

Nursery nurses (n = 49)

Age, mean + SD (range)

55.9 +10.1 (34-73)

* Female 49 (100)
* Male 0(0.0)
Education

e Bachelor’s or Master’s degree 18 (36.7)
» Associate degree / College diploma 27 (55.1)
e Secondary vocational education (medical specialty) 4(8.2)
Employment

e Working age 36 (73.5)
* Retirement age 13 (26.5)

Years of experience in nursery care, mean  SD (range)

16.7 + 15.7 (1-50)

HaBuum 3a caMo00c/y:kBaHe U XpaHeHe

OTueTeHUTE pe3yaTat 1moOKa3BaT BHUCOKAa 4Y€CTOTAa Ha ca-
MOCTOATEIHOCT MPU HSIKOU JIEWHOCTH, CBbP3aHU C XpaHEHE-
TO U C€XCIHCBHOTO CaMOO6CJ'Iy)KBaHC. IIsnrara camocTosi-
TCJIHOCT IPHU I10-CIIOKHU ,Z[el\/’IHOCTI/I CC OTUHUTa IO-PAIKO.
PaznpenenenneTo Ha OTTOBOPUTE OT POAMTEIN U MEIAUIUH-
CKH cecTpH e mpejacTaBeHo B Tabnuna 2.

Tabnuya 2. Hasuyu 3a camoobcryxeaHe U XxpaHeHe rnpu
Oeua Ha eb3pacm 1-3 eo0uHuU

Self-care and eating habits

The reported frequencies indicate high prevalence of
independence in several feeding-related and daily self-
Complete autonomy in more complex
tasks is less frequently reported. The distribution of
responses from parents and nursery nurses is presented

care activities.

in Table 2.

Hasuk Poautenu (%) MepguumHcku cectpu (%)
Mve oT Yawa ¢ nomoly, 0,7 0,6
[Mne oT Yalwa camocCcToATEeNIHO 97,1 98,1
XpaHu ce c nomoly, 7,9 3,1
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OnuTBa Aa ce XpaHW CaMOCTOATE/IHO 25,9 26,7
[bBye cbC 3aTBOpPEHA YCTa 61,9 60,2
XpaHu ce caMoCTOATENHO C pbLe 30,9 16,1
XpaHu ce camocToATeNHO ¢ Npubopu 92,8 87,6
XpaHu ce cegHano Ha macaTta 83,5 91,9
XpaHu ce 4uncTo, U3non3Baniku candeTka 62,6 55,3
0611M4a ce camoCTOATE/THO 39,6 46,6
Cbbamya ce camocToATe/THO 57,6 69,6
06yBa 06yBKM/MaHTOGM CAMOCTOATENHO 79,9 71,4
CvbyBa 06yBKM/NaHTOPU CAMOCTOATENHO 89,2 80,1
NHdopmumpa 3a PU3MONOTUYHUTE CU HYK AN 86,3 80,1
M3nonssa ropHe 77,7 92,5
M3non3sa ToasieTHa XapTuA C MOMOLL, 66,2 46,6
M3non3Ba ToaneTHa xapTna CaMoCTOATENHO 5,8 3,1

Table 2. Self-care and eating habits of children aged 1-3

years
Habit Parents (%) Nurses (%)
Drinks from a cup with assistance 0.7 0.6
Drinks from a cup independently 97.1 98.1
Eats with assistance 7.9 3.1
Attempts to eat independently 25.9 26.7
Chews with mouth closed 61.9 60.2
Eats independently with hands 30.9 16.1
Eats independently with utensils 92.8 87.6
Eats seated at table 83.5 91.9
Eats cleanly using a napkin 62.6 55.3
Dresses independently 39.6 46.6
Undresses independently 57.6 69.6
Puts on shoes/slippers independently 79.9 71.4
Takes off shoes/slippers independently 89.2 80.1
Informs about physiological needs 86.3 80.1
Uses potty 77.7 92.5
Uses toilet paper with assistance 66.2 46.6
Uses toilet paper independently 5.8 3.1
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Ta6bnuya 3. XueueHHU Hasuyu Ha Oeya Ha 8b3pacm Table 3. Hygiene habits of children aged 1-3 years
1-3 200uHU
. Pogutenu (%) MeauumnHcku cectpm (%)
Haswk/ Habit Parents (%) Nurses (%)

Mue pbLeTe Npean XpaHeHe

Washes hands before meals 94,2 96,3

Mue pbLeTe cnes xpaHeHe

Washes hands after meals 83,5 3.8

Mme ycTaTa cnep xpaHeHe 71,2 66,5

Rinses mouth after meals

Mwue 3b6uTe cnes xpaHeHe

Brushes teeth after meals 23,2 70

Mwue pbLeTe Npeam U3MoN3BaHE HA TOANETHA 237 491

Washes hands before using the toilet ! !

Mue pbLeTe cnes n3non3saHe Ha ToaseTHa 842 94 4

Washes hands after using the toilet ! !

Mue pbLeTe cneg urpa

Washes hands after play 79,1 913

Mwue pbueTe cneg CbH

Washes hands after sleep 28,8 >4,0

Mue nuueTo cnes cbH

Washes face after sleep 719 29,8

Msnongsa namnepc 19,4 14,3

Uses diaper

M3nonsea HocHa Kbpna

Uses a handkerchief 65,5 60,9

Mokpwusa yctaTa npu KuxaHe 388 453

Covers mouth when sneezing

MNMokpwuBea ycTaTta npu Kaumlee 54,0 217

Covers mouth when coughing

Mokpwuaa ycTaTa npu nposnasane 16,5 10,6

Covers mouth when yawning

M3xBbpAan oTnaAbuuTe B KOwHYe 95,0 80,1

Throws waste in a bin
IIpu npoBepka 3a CTATUCTHYECKH 3HAYMMH PA3JIUYUA CE YC- Statistical analysis revealed that for certain self-care and
TAHOBH, Y€ TP HAKOU HABUIIM 32 CAMOOOCIY)KBAHE U XUTH- hygiene habits, significant differences exist between
CHA CBIUICCTBYBAT PA3JIMKU MEK/y OLCHKUTE HA POIUTEIHN U parental and nursery nurse assessments (Table 4).

MenunuHcku cectpu (Tabnumna 4).
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Ta6bnuya 4. Cmamucmu4yecKku 3Ha4uUMU pasuyusi Mexoy
MHeHusima Ha podumenu u MeOUUUHCKU cecmpu 8

omyumaHume Haguyu 3a xpaHeHe, caMoobcriyxeaHe

u xueueHa (x? mecm)

CHILDREN'S HEALTH

Hasuk X2 p-CTOMHOCT MsAcTo ¢ Nno-BMCOKa YyecToTa
XpaHW ce caMoCTOATENHO C pbLle 4,75 0,030 Y poma
Mwue 3b6uTe cnen xpaHeHe 113,95 <0,001 Y poma
Mwue pbueTe cneg CbH 39,08 <0,001 B acnata
Mwue pbueTe Nnpean M3NON3BaHE Ha TOANeTHA 42,41 <0,001 B Acnata
Mwue nuueTto cnep CbH 105,61 <0,001 Y poma
MokpuBa ycTaTa npu KawnaHe 56,83 <0,001 Y poma
M3nonssa ropHe 19,32 <0,001 B AcnaTa
M3non3Ba ToaneTHa XxapTuA C MOMOLL, 22,41 <0,001 Y poma
M3xBbpasa oTnagbumTte B KOWYe 42,77 <0,001 Y poma
Table 4. Statistically significant differences between
parents and nursery nurses in reported feeding,
self-care, and hygiene habits (x? test)
Habit X2 p-value Settir;fe‘z:::‘: more
Eats independently with hands 4,75 0,030 Home
Brushes teeth after meals 113,95 <0,001 Home
Washes hands after sleep 39,08 <0,001 Nursery
Washes hands before using the toilet 42,41 <0,001 Nursery
Washes face after sleep 105,61 <0,001 Home
Covers mouth when coughing 56,83 <0,001 Home
Uses potty 19,32 <0,001 Nursery
Uses toilet paper with assistanceu 22,41 <0,001 Home
Throws waste in a bin 42,77 <0,001 Home
AUCKyCusA DISCUSSION

Hacrosmoro nmpoy4yBaHe mpencTaBs HAKOJIKO BaKHHU Pe3ydl-
TaTa OTHOCHO YCBOSIBAHETO HA HABUITU 32 CAMOOOCTYKBaHE H
XUTHCHA MPH Aena Ha Bh3pacT 1-3 ronunu. [TepBo, pe3ynra-
THTE TIOKa3BaT, U¢ HE BCHUKH JCHHOCTH IO CaMO0OCTyKBaHE
U XWTHCHA C€ YCBOSBAT C eIHAKBa CKOpocT. [lo-mpocTure u
M0-4eCTO MOBTAPSHU JACUCTBUS CE YCBOSBAT IO-TIOCIICIOBA-
TEJTTHO, TOKATO TO-CIOKHUTE UIU TT0-MaJIKO YTBBP)KIaBaHH
YMEHUS ce HaOIogaBat mo-psaaKo. Ta3u TEeHICHITHS € 0co0e-
HO M3pa3cHa MPH MOBEICHIS, H3UCKBAIIH ITO-TOIIMa MOTOP-
Ha KOOPAWHAIMS U MOCIICIOBATEIIHOCT Ha ACUCTBUSATA, KATO
CaMOCTOSITEITHO OOJTMYaHe, M3MOI3BaHe HA TOAIETHA XapTHUS
0e3 TTOMOIIT UITH TIOKPUBAHE Ha yCTaTa IMPHU KallJITHE, KHXaHe
WJIU TIPO3sBaHe, KOSTO ChOTBETCTBA HA OCOOCHOCTHUTE B pa3-
BHUTHETO Ha JieTa Ha BB3pacT 1-3 ronuan. GopmupaneTo Ha
HABHUIIM € CHITHO 3aBUCHMO OT TIOBTOPEHHUETO, TOCTOSHCTBO-

The present study yielded several important findings
regarding the acquisition of self-care and hygiene
behaviours in children aged 1-3 years. First, the results
indicate that not all self-care and hygiene activities are
acquiredatthe samepace. Relatively simple and frequently
repeated behaviours tended to be more consistently
acquired, whereas more complex or less consistently
reinforced skills were less commonly observed. This
pattern was particularly evident in behaviours requiring
greater motor coordination and procedural sequencing,
such as dressing independently, using toilet paper without
assistance, or consistently covering the mouth when
coughing, sneezing, or yawning, which is consistent
with the developmental characteristics of children aged
1-3 years. Habit formation is strongly influenced by
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TO W Cpe/aTa; MOBTAPSIHETO HA ONPEAEIICHO MOBE/ICHHE B T0-
CTOSIHHA W MPEABUANMA CpEJia MoIoMara aBToMaTu3upaHe-
TO MY U YKPEIBa MO3BbYHHUTE MPOIIECH, KOUTO 3aTBBPIKIaBAT
ycBOoeHHUTE HaBUIIU. (6). Te3u pe3ynratu ca B CbOTBETCTBHE
C MPOyYBaHUs, MOKA3BAIIHU, Y¢ POIUTEIUTE Bh3IPHUEMAT JiC-
1jaTa KaTo MM0-He3aBUCHUMH P HIKOH JCHHOCTH MO CaM000-
CIIy)KBaHE B CPAaBHEHHE C I10-CJIOKHH 3a/1a41, KOETO IoJ4ep-
TaBa BXHOCTTA Ha MOJKpENaTa OT CTpaHa HA Bb3PACTHHUTE
B Te3u obnactu (7). JeitHOCTUTE B AETCKUTE SICIIH CBBHP3BAT
OMpPECICHH 3a/1a4H C BpeMe, MsICTO ¥ HACOKH OT Bb3IUTATC-
JIUTE, KOCTO TOJAIOMAara MOCTEIICHHOTO YCBOSIBAHE HA XUTH-
€HHUTE HaBUIIU UPe3 IPAKTUKA U TIOBTOpPEHUE (8).

Omie enuH BayKeH pe3yJTaT OT MPOYUYBAHETO € YCTAaHOBSIBa-
HETO Ha 3HAUYMMH PA3IMUYUsl MEXJy MHEHHUSATA Ha POJUTE-
U ¥ MEIUIMHCKHM CECTPH 3a YeCTOTaTa Ha HSKOM HaBUIU
3a caMooOCITy)KBaHE M XUTHEHa, KOeTO IpeAroara, 4e u3-
pa3sBaHETO W YTBBPXKAABAHETO HAa TE€3HM HABUIIM 3aBHCH OT
KOoHTeKcTa. [10o100HM pa3muKy MEXIy OLEHKH OT JETCKOTO
3aBeZIeHNE U JI0Ma ca JOKYMEHTHPAHU W B IPEIUIIHA IPO-
yuBanus (9). B HameTo n3cienBane To3M pe3ysaTaT MOXKe J1a
O'b/Ie TOBJIMSH OT BUCOKUS JI5171 ITBPBOPOJIHU JeLia, IIPU KOUTO
pPOAMTENINTE NMAT OTPAaHUUCH OIHUT C HAOJIIOEHUE U OLIEHKA
Ha paHHUTE YMEHHS 32 caMO00CIIyKBaHe, KOETO MOXKeE Jia J10-
BeJie JI0 BapHaIiy B OLCHKUTE UM. ToBa 00sSICHEHHE ce TI0JI-
KpeIs KOCBEHO OT JaHHU OT ABCTpPaJIUs, KbAECTO 3HAYUTEIIHA
4acT OT POJAUTEIUTE NPOSBSIBAT HUHTEPEC KbM JONBIHUTEIIHA
MHQOPMAIUS U TPAKTUYECKN ChBETH 32 JTMYHATA XUTHEHA Ha
nenata (10). 3aexHO Te3u pe3yaTaTy MojYepTaBaT 3HauUCHHE-
TO Ha e(DeKTHBHATA KOMYHHKAIHSI ¥ CHTPYTHUYECTBO MEXK 1Y
POOUTENH U IEPCOHAJIA HA ACIUTE 3a OANOMAaraHe Ha Ioce-
JIOBATEJHOTO (hOpMHUpaHe HAa HABUIM KaKTO y AOMa, TaKa U B
JIETCKOTO 3aBEACHUE.

Te3n HaOMIOOEHUST MOraT Ja MMaT Ba)kKHO 3HA4YeHHE 3a 00-
IIECTBEHOTO 3/ipaBe. PaHHOTO (hopMHpaHEe HA XUTUCHHM Ha-
BHUIIM Ch3/]aBa OCHOBA 3a ABJITOCPOYHH 3/IPaBHU TOBEICHUS
u mpodrnakTuka Ha 3a0onaBanus (11). I3muBaneTo Ha pBIle
C BOJIa M CaIlyH € Cpejl Hal-MKOHOMUYECK! e(peKTUBHUTE Ha-
BUIIM 32 HaMaJsBaHe Ha WH(]eKIno3HuTe 3a0onsaBanus (12),
HO TI0 CBETa MAJKO XOpa 0 MpHJIaraT peroBHo - camo 19%
OT HACEJICHWETO M3MHUBA PBIETE CH CJEI MOJI3BaHE HA TOA-
netHa (13). B opranmsupana cpena Ha paHHO JIETCKO Pa3BH-
THE, KaKBaTO MPEJCTABIABAT SICIUTE B HAIIETO MPOYUBAHE,
ce HabII0/aBa CPaBHUTEIHO BHCOKA CTEIEH HA YCBOSIBAHE
Ha HJIKOW XWTHEHHU HABHUIM, KOETO MOKa3Ba MOTECHI[NAIA Ha
©)XKeJIHEBHUTE JICHHOCTH B siciaTa Jia mojamnoMarar (hopmupa-
HETO Ha 3/IPaBOCIIOBHHU MOBeACHUs. JpyTrW XWUTHEHHU ACH-
HOCTH, BKJIFOYMTEITHO YCTHATA XUTHEHA, CBIIO Ca KPUTHYHH,
TBI KaTO HEOCTATHYHOTO BHUMAHHUE KBM TAX € CBBP3aHO C
nmpoOieMn KaTo kKapuec B paHHOTO AeTcTBO (14). IIepBuTe
CTBIIKM KBM YCTHA XHTHEHa OOMKHOBEHO CE MPABST OKOJIO
21-22 Mecema U ce ONPENesAT OT POAUTEICKOTO TTOBEICHNUE,
XpaHUTEITHUTE MPAKTUKH U coruanauTe Bnusaus (15). Kato
51710, TE3W PE3YJITATH MOAUEPTABAT BAXKHOCTTA HA PAHHOTO
BBBEK/JAHE W 3aTBBP)KIABAHE Ha XUTHEHHH HABHUIM, KATO
CHCTEMAaTHYHOTO TIOBTOPEHHE B C€KEJHEBHHUTE CHUTYaIHH
MOATIOMAra TIXHOTO YCBOSIBAHE.

CHILDREN’S HEALTH

repetition, consistency, and environmental cues; repeated
performance in stable contexts facilitates automaticity
and supports neurobiological processes that stabilize
habitual responses (6). These findings align with
research showing that parents perceive children as more
independent in certain self-care activities than in more
complex tasks, highlighting areas where adult support
remains crucial (7). Nursery routines, therefore, serve
not only as organizational tools but also as mechanisms
of behavioural learning, pairing activities with specific
times, places, and caregiver prompts to support the
gradual internalization of hygiene behaviours (8).

A further important finding was the presence of
significant differences between parent- and nursery
nurse-reported frequencies for several self-care and
hygiene behaviours, suggesting that the expression and
reinforcement of these habits are context-dependent.
Similar discrepancies between home and institutional
reports have also been documented in previous research
(9). This pattern in our sample may be partly related
to the high proportion of first-born children, whose
parents have less experience evaluating early self-care
skills, which could result in variability in reporting. This
explanation is indirectly supported by evidence from
Australia, where a substantial proportion of parents
reported interest in receiving additional information and
practical advice regarding children’s personal hygiene
(10). Together, these findings underscore the importance
of effective communication and collaboration between
parents and nursery staff in promoting consistent self-
care and hygiene routines across settings.

These findings could have important public health
implications. The early establishment of hygiene habits
provides an important foundation for long-term health
behaviour and disease prevention (11). Handwashing
with soap is among the most cost-effective interventions
for reducing infectious disease burden (12), yet global
adherence remains low, with only 19% of the population
washing hands after using sanitation facilities (13). In
structured early childhood settings such as the nurseries
included in our study, relatively high adherence to
several hygiene routines was observed, underscoring
the potential of institutional routines to reinforce health-
promoting behaviours. Other hygiene-related practices,
including oral care, are also critical, as insufficient
attention to these habits is associated with conditions
such as early childhood caries (14). The initiation of oral
hygiene practices typically begins around 21-22 months
andisinfluenced by parental habits, food types, and social
factors (15). Taken together, these findings highlight
the importance of introducing and reinforcing hygiene
habits from an early age, with systematic repetition in
daily routines supporting their consolidation.
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3AKINIOYEHUE

Jlemata Ha BB3pacT 1-3 roguHMU, MOCENMaBanii ISTCKU SICIIH,
JIEMOHCTpPUpPAT Pa3BHUBAIIH CE, HO BCE OILE HE HAITBJIHO YCBO-
€HU HaBHUIM 332 caMo0o0CIyXBaHe U xurueHa. CTpyKkTypupa-
HUTE €KETHEBHU PYTUHHH JEHHOCTH B SICIUTE CIIOCOOCTBAT
YCBOSIBAHETO M YKPEIIBAHETO HA MOBEICHM S, KOUTO MTOATIOMA-
rar 3apaBeTo. PaznukuTe B cpefaTa MeKIy A0Ma M IETCKOTO
3aBeJIeHUE MOAYEPTAaBAT HEOOXOIMMOCTTA OT KOOPAMHHUPAHH
YCUIIHS MEKIY POAUTEINTE U NIEPCOHATA HA SCINUTE 32 OCH-
T'ypsIBaHE Ha [IOCIEAOBATEIHOCT B M3TPakIaHETO HA HABUIIU-
te. [IpodecrnoHaTHOTO paHHO IETCKO 00pa30BaHUE B SCIHUTE
Urpae KJI0Y0Ba POt KAKTO B YCBOSIBAHETO HA 3APAaBOCIOBHH
HaBHIIM, KOUTO MOTAT Ja JIOBEAAT /10 JIBJITOCPOYHH MOI3H 3a
Ka4eCTBEH XMBOT, TaKa M B IOJKpENAaTa Ha POAUTEINTE B
TSIXHATa POJIsl HA ITbPBU BB3MUTATEIH.
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NMCUXOCOLUMUAITTHN ®AKTOPH
HA PABOTHOTO MACTO U
30PABHU OMJIAKBAHUA

NP PAPMALIEBTHU
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Hpuna IlumurpoBa-ToneBa', Mapusi Ununesa?,
Kars Banresosa'

! Hayuonanen yenmup no ooujecmeeno 30pase u anaiusu
2 BoennomeOouyuncka akaoemus

PE3IOME

Bwveeodenue: Pabomama na ghapmayesmume 6Kn046d pasHO-
00pasnu 3a0a4u, Koumo ouxa moziu 0a eu eKCnoOHUpam Ha
HAKOU NCUXOCOYUATHU PUCKOSU Pakmopu u 0a 0onpuHecam
3a 30pasnu onaaxkeéarusi. [lenma na npoyusarnemo e oa ce npo-
caedsim NCUxXoCcoyuaIHume GaxKkmopu Ha pabomHomo Mscmo
u 30pasHume oniaKeanus cped gapmayesmu 6 OGOIHUYHU U
anmexu om OmKpum mun.

Mamepuan u memoou: lIposedeno e AHOHUMHO CPe3080
npoyueane cped 184 papmayesmu 6 6onnuunu u anmexu om
OMKpUm mun 6v8 8cuyku epadose ¢ buvicapus npes 2025 e.
Bunpochukvm cv0wpoica 6bnpocu OMHOCHO YCIOGUSMA HA
mpyo, RCUXOCOYUATHU DAKMOPU U NCUXOCOMAMUYHU ON-
nakeanus. Ilcuxocoyuarnusm puck e npocieoen ¢ Kpam-
Kus oamcku ebnpocHuk 3a oyenka Ha cmpeca (COPSOQ).
Uscnedsanu ca ncuxocomamuynu onnaxsauus (14 30pasnu
CUMRMOMU) U pabomocnocobHocm.

Pezynmamu: Haii-6ucox e denvm Ha apmayesmume u om
ogeme epynu (45.5%), koumo cuumam ycrosuama na mpyo 3a
0obpu. Husama na pabomocnocobnocm ca 8ucoxu u 3a 0ge-
me epynu, no-6UCOKU 3a papmayesmume 6 GOIHUYHU ANMEKU
(8.6%1.2). @apmayesmume 6 anmexu 0m OomKpum mun UmMam
MAKO NO-8UCOKU KOIUYECMEEHU USUCKEAHUS HA paboma U
NO-8UCOK MeMN HAd paboma, HO CbWO MAKA U NO-8UCOKU HUBA
Ha cmpec, eMOYUOHAIHO U3MOWeHUe U noseye npooiemu 6
cemeticmeomo, cevp3anu ¢ pabomama. bornuunume gapma-
yesmu uMam no-8UCOKU OYEHKU 3d CNPAsedIu8oCH Npu pas-
npeoeienue Ha 3a0ayume u paspeulasane Ha KOHGIuKmume,
V0081emeopeHocm om pabomamd, camoOOyeHKd 3d 30pdee
u 3a AcHo nocmasenu 3adauu. Cpednusm Opol Ncuxocoma-
MUYHU ONJIAKBAHUS € MAJKO NO-8UCOK 3d hapmayesmume 8
anmexu om omxkpum mun (8.65%3.9). Haii-eucox e denvm na
onnaxkeanuama om wecma ymopa (68.5%) u mpesosicnocm
(67.9%), 60axku 6 myckynu u kocmu (65.8%) u 6o1ku 6 evpda
(57.1%).

3aknwuenue: 3a da ce ocucypu 30page u Oe30NACHOCM HA
PabomHoOmo MACmo u 0a ce 02PAHUYU GUCOKUSIM CIMpec cped
Gapmayesmume, pabomnomo Hamogapsane mpsoea GHUMA-
menno 0a ce npeyenu u 0a ce uzbs26a pabomama 8 HeOOCmu2
Ha épeme.

Karwo4doBu nymu: dpapmaneptu, papMaleBTy B
ANTEKH OT OTKPUT THII, OOJHUYHU (QapMaleBTH,
NICHXOCOMATHYHH OIUIAKBAHMUSI, TICHXOCOLHATHH
¢dakropu

OCCUPATIONAL MEDICINE

PSYCHOSOCIAL FACTORS
AT WORK AND HEALTH
COMPLAINTS AMONG
PHARMACISTS

Irina Cekoval, Ralitsa Stoyanova',
Irina Dimitrova-Toneva!, Maria Ilieva?,
Katya Vangelova'

!National Center of Public Health and Analyses
*Military Medical Academy

ABSTRACT

Introduction: Pharmacist’s work includes diverse tasks
which might expose them at some psychosocial risk
factors and contribute to health complaints. The aim
of the study was to follow psychosocial factors at work
and health complaints among hospital and community
pharmacists.

Material and methods: A cross-sectional anonymous
survey among 184 community and hospital pharmacists
was conducted across all cities in Bulgaria in 2025.
Questionnaire contained questions regarding working
conditions, psychosocial factors and psychosomatic
complaints. Psychosocial risk was monitored with
the short Danish stress assessment questionnaire
(COPSOQ). Psychosomatic complaints (14 health
symptoms) and workability were monitored.

Results: High share of both groups of pharmacists
(45.5%), considered the working conditions as good.
Work ability was high for both groups, higher for
hospital pharmacists (8.6%1.2). Community pharmacists
had slightly higher scores for quantitative demands and
work pace, but also for stress, emotional exhaustion
and work family conflict. Hospital pharmacists had
higher scores for justice in distributing work tasks and
resolving conflicts, job satisfaction, self-rated health
status, role clarity. The number of psychosomatic
complaints was average, higher among pharmacists
working in community pharmacies (8.65+£3.9). The
highest share of complaints was of frequent fatigue
(68.5%) and anxiety (67.9%), pains in muscles and
bones (65.8%) and pains in the back (57.1%).

Conclusions: In order to provide health and safety
at work and limit high stress among pharmacists,
workload should be carefully assessed and working in
a shortage of time avoided.

Key words: Pharmacists; community
pharmacists; hospital pharmacists;
psychosomatic complaints; psychosocial factors
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TPYOOBA MEOWLIMHA

BbBEOEHUE

Posnsita Ha (hapmarieBTa B anTeKH OT OTKPUT THII HE CE CBEXK A
€IMHCTBEHO JI0 OTIIYCKAHEeTO Ha JIeKapcTBa. Ts BKIIIOYBa Ipe-
JIOCTaBsiHe Ha MH(OpMalKs 3a MpaBuiiHATa yHOTpeda Ha Je-
KapcTBa M KOHCYJTHpaHe Ha MallMeHTHTE 3a MOo100psiBaHe Ha
Ka4eCTBOTO UM Ha KMBOT. DapMaIieBTUTE B alITEKH OT OTKPUT
THUII CHIIO TaKa TPSIOBa Jia ce CIPaBsT C EMOLIMUTE Ha MallUeH-
TUTE ¥ CTPECca BCIEACTBHUE OT IIPEYMOpPa, KaTO ChILIEBPEMEHHO
Jla n30sirBaT nonyckane Ha rpemky (1). Paborara Ha 6omHu4-
HUTe (hapMaleBTH, BKIOYBA IUIAHWPaHE Ha JOCTaBKHUTE Ha
JIeKapcTBa, NPENOCTaBsHe HAa MH(pOpPMAaLHs 3a JIeKapcTBara,
aIMUHUCTPUpaHe 1 HaOII0IeHNe Ha BHOCA/OTITYCKaHEeTO/ChX-
pPaHEHHETO Ha JIEKapCTBa, M3BBPIIBAHE Ha KIMHUYHHU (ap-
MaLeBTUYHN KOHCYJITAIMH, HAONIOAEHHEe HA ynoTpedaTra Ha
JeKapcTBa, JOKJIaABaHe Ha HH(POpMaLus CBbp3aHa C HexKea-
Hu epexTH OT yrorpedara Ha jgekapcTsa. [Topanu pasHooopa-
3MEeTO Ha paOOTHOTO HAaTOBapBaHe, OOJTHUYHUTE (hapMaleBTH
MOrar Jia UMaT 3aTPyIHEHUS C OBbP30TO U €PEKTHBHO U3IIBJI-
HeHue Ha pabOTHUTE CH 3aJ1a4y, KOETO BOJM JI0 HAIIPEKEHHE,
CTpec, JieTpecust 1 HaMaJleHa yJIOBJIETBOPEHOCT OT paboTaTta
).

dapmaneBTUTE ca CIIENUAINCTH, KOUTO NIOMaraT Ha IalueH-
TUTE A MOABPIKAT 3LPABETO CH, HO TE€ CAMHUTE MOraT 1a Ob-
JIaT U3JI0KEHHU Ha ONpPE/IeNICHN PUCKOBU (paKTOPH 32 3paBeTo
n Oe3oracHoOCTTa 1O BpeMe Ha padota. [loBeyero mpoyusa-
HUSl BBPXY (DapMalleBTH B JIMTepaTypara U3clie[BaT HUBATa
Ha yJIOBJIETBOPEHOCT OT paboTHATA Cpe/ia U MPOCIIEsIBaT OC-
HOBHHTE PHCKOBU (DaKTOpH 3a 37paBe U OE30IaCHOCT, KOUTO
ca CBBP3aHHU MPEAUMHO ChC CTPEC ¥ PUCK OT ObpHAYT CHH/I-
POM, EKCIO3HUIIMS Ha MOTEHIIMATHO BPEAHN BEIIECTBA, KAKTO
U MYCKYJTHO-CKEJICTHH OIIaKBaHuA (3).

Paznuuynu dakxropu ot paboTHaTa cpema Ha (GapMaleBTUTE
B alITCKU OT OTKPHUT TUII U OOJHUYHUTE (bapMaueBTM morart
na ObJAT MPUYMHA 32 MYCKYJTHO-CKEJICTHHU OIUIakBaHUs. Pa-
OoTara B M3MIPaBEHO MOJIOKEHHUE 32 JBJITU IIEPUOAH OT BpEeMe
€ MPEAU3BUKATENICTBO 3a (GU3MUECKUTE (PYHKIUU Ha TSIIOTO.
Hsikon nmpoyuBaHUs ycTaHOBSIBAT, 4e OOJIKATa B JIOJTHATA YACT
Ha r'pp0a € cpe Hall-4eCTUTE MYCKYJIHO-CKEeJICTHH OIlJIaKBa-
HUA npu papmareBTute (4-6).

VIoBJIeTBOPEHOCTTa OT paboTara cpen (papMaleBTUTE 3a-
BHCH OT pas3nu4Hu (axtopu. TakuBa, KOUTO IONPHHACAT 32
MOBUILIABaHE Ha yJOBJIETBOPEHOCTTA OT paboTrara, ca: ajek-
BaTHa 3aIljiaTa, Bb3MOXXHOCTH 3a NMOBHUIICHHUEC, CIIpaBEAJINBa
opraHusaius Ha pabOTHOTO MSICTO, y00eH paboTeH rpaduk,
pabora Ha HembJIeH PabdOTEeH JIeH M IOJIOKHUTEIHa paboTHA
cpena. B cpimoro Bpeme HsKoM (akTOpH, KaTo CTpec, MPeKo-
MEpHO HaToOBapBaHEe, KOH(PIUKTH, JINTICA Ha MPO(ECHOHATHO
IIpU3HAHKE, JIUIICA Ha PEJIOBHO B3aMMOJAEHCTBHE C JIEKapH,
TEKy4eCTBO Ha MEpCOHaNla, OTCHCTBHS M HamaseHa Tmpode-
CHOHAJIHA aHTAKHPAHOCT, BOAAT /10 NMOBUIIEHO HEJOBOJICTBO
Ha (hapmarieBTUTE OT paboTtara mM. Huckara cTemneH Ha ymio-
BIIETBOPEHOCT OT paboTara u mpodecrsiTa MOKe J1a JOIpHHe-
ce 3a MMOBUIIICHA YeCTOTa Ha KOH(GINKTH Ha pabOTHOTO MSCTO
U 0P 70 pa3BUTHE HAa OBbPHAYT CUHIPOM IpH (hapMaleBTH-
te (7). B bearapus ce ycTaHOBSIBAaT BUCOKM HHMBA Ha ObpHa-
YT cpen GapMareBTd ¥ MOMOIIHUK (hapMaleBTH, padoTeIn
B allTeKH OT OTKPHUT THII, KATO CPEZ OCHOBHUTE MPUYHHHM 32
TOBA Ca JIMIICAaTa Ha MOJKperna 1 NpU3HaHKe, He0CTaThuHaTa
nHpOpMaNHs 0 BpeMe Ha IPUJIaraHeTO HA 3aKOHOJATEIIHHU-
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INTRODUCTION

The role of a community pharmacist expands beyond
dispensing medication; it includes ensuring the proper
use of medications and counselling patients to improve
their quality of life. In addition, community pharmacists
have to manage the emotions of patients and the stress
of overwork, while avoiding making mistakes (1). The
work of a hospital pharmacists includes, planning for
drug supply, providing drug information, administering
and monitoring the import/dispensing/storage of
drugs, performing clinical pharmacy consultations,
monitoring drug usage, reporting information related
to adverse drug effects. Due to the diversity of this
workload, hospital pharmacists may have difficult time
performing these tasks rapidly and efficiently, resulting
in workload pressure, stress, depression, and reduced
job satisfaction (2).

Pharmacists are specialists who help maintaining
health of patients, but they also may be exposed to
certain health and safety risk factors while working.
Most studies on pharmacists in the literature examine
the levels of satisfaction with the working environment,
and follow the main risk factors for health and safety,
which are predominantly related to stress and the risk
of burnout, exposure to potentially harmful substances,
as well as musculoskeletal complaints (3).

Various factors from the work environment of the
community and hospital pharmacists may become
responsible for musculoskeletal complaints. Working
in an upright position for long periods of time is a
challenge to the physical functions of the body. Some
studies, find that low back pain is one of the most
common musculoskeletal complaints in pharmacists
(4-6).

Job satisfaction among pharmacists depends on
various factors. Those which contribute to increasing
job satisfaction are: an adequate salary, promotion
opportunities, organizational fairness at the workplace,
convenient work schedule, part-time employment,
and a positive work environment. At the same time,
some factors, such as stress, overinflated workload,
conflicts, lack of professional recognition, want of
regular interactions with clinicians, staff turnover rate,
absenteeism and diminished professional commitment,
lead to augmented pharmacists’ dissatisfaction with
their work. Low degree of satisfaction with a job and
profession may contribute to increased frequency
of workplace conflicts and even developing burnout
syndrome in pharmacists (7). In Bulgaria high levels of
burnout among pharmacists and pharmacy technicians
working in community pharmacies are found. The
main reasons are the lack of support and recognition,
insufficient information during the implementation of
legislative changes, the physical workload and the high
level of responsibility resulting from insufficient staff

(@®).
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T€ MPOMEHH, (PU3NYECKOTO HATOBAPBAHE U BUCOKOTO HMBO HA
OTrOBOPHOCT, IIPOMU3TUYAIIO OT HEAOCTATHYHHUS TIepcoHal (8).

[Mopanu cBOMTE OTTOBOPHOCTH B paboTara, (papmaneBTuTe ca
MIpeapa3noIoKeHH a M3NUTBAT cTpec. Te3n, KouTo padoTAT
C TTO-MaJIKO OT HEOOXOIMMOTO KOIHYECTBO TIOYUBKA, PAOOTAT
JUBJITH 9acOBe, IPEBUIIABAT KalallMTeTa CH 3a paboTa, ca u3-
JIOKEHU Ha PUCK OT U3TOILICHHE, TUCKOM(OPT, yMOpa U CTPec
(9). MHoro mpoy4BaHuUsI U3CIENBAT CBBbP3aHUTE ¢ paboTrara
CTpeC U HEYAOBJICTBOPEHOCT mpu (apmarieBtu. B Chenune-
HUTE MIaTH (papManeBTUTE 3asBsBAT IPETOBapBaHe B pado-
TaTa, CTpec, CBbp3aH ¢ padorara U KOH(IMKT MEXIy pado-
Tata 1 foma, a B Munust u Caynurcka Apabust hapMareBTUTE
MOKa3BaT BUCOKO HUBO HAa HEYJOBICTBOPCHOCT OT paboTaTa.
BucokuTe HIBa Ha CTpeC W HEYIOBICTBOPEHOCT, CBBP3aHHU C
paboTara, MoraT Ja TIOBIHISAT MOTHBAIHMATA M MPONYKTHB-
HOcTTa Ha (apMmareBTuTe. OT ApyTa CTpaHa, U3CICIBAHUATA
10 OTHOMICHHE Ha (PaKTOPHUTE, KOUTO BIHSAAT HA EMOITUHUTE H
0JIaroCHhCTOSTHUETO Ha (papMarieBTUTe, ca HepocTaThu (1).

B Bwirapust uMa MHOTO Mallko IMOJOOHU MPOYYBAHHUS CPEX
¢dapmanenTh. [ToBeueTo oT TSX MpoCiesBaT MOOT/ASITHO CTpe-
ca B paborara (10), Hanmuurero Ha ObpHAYT cUHAPOM (8,11) 1
npodecnoHaiHara yaosiaeTBopeHocT (12) mpu hapmaneBTH.

UEN

Llenta Ha IPOyYBAHETO € J]a C€ MPOCIEIST ICUXOCOIHAIHHU-
Te (hakTOpu Ha PaOOTHOTO MSCTO U 3APABHUTE OTUIAKBAHUS
cpen (dapmarieBTUTE B OOJHUYHM AlTeKHW M alTeKHh OT OT-
KPUT THIIL.

MATEPUANN U METOAU

[IpoBenmeno e cpe3oBo mpoyuBaHe cpen 184 dapmaneBtu
B alTeKH OT OTKPUT THII U B OOJHUYHM aNTEKH BBB BCHUY-
KU rpagose B bearapus B nepuoma mapt-anpun 2025 T.
[lonbHEeHaA € OHJIaiH aHOHMMHA aHKETHA KapTa OTHOCHO
YCIIOBHSITA Ha TPYJ, ICUXOCOIMAIHUTE (PAKTOPH U TICHXO-
COMAaTUYHUTE OIJIAKBaHUS. AHKeTaTa € MOoIbJIHeHa oT 184
CIIy’)KUTEeIH che cpenHa Bb3pacT 45 (IQR, 31-55) ronunu u
cpener Tpynos ctax 20 (IQR, 8-30) ronunu, ot kouTo 93
3aeMaT JUTBKHOCTTA yIpaBuTed, a 91 - JurexxHOCTTA (hapMma-
ueBT. [IpoyuBanero obxBama 101 dapmanestu, padoremu
B OOHMYHATa moMoul U 83 B alTeKH OT OTKPHUT THIl. ETny-
HUTE aCHeKTH ca oJ00peHn oT Komucusita no MeauimHcKa
eTuKa KbM HanumoHasHHS HEHTHP MO OOIIECTBEHO 3/paBe
u aHanusy, ¢ npotokoa Ne2 ot 10.05.2024 r. Beuuku yuac-
THHIIM Ca MOJINCATN HHYOPMUPAHO ChIJIacHe.

BbIpocHUKBT BKIIOYBAa 0OIIa 4acT € BBIPOCH OTHOCHO
BB3pACT, I10JI, TPYIOB CTaX, CEMEHHO MOJOXEeHHE, 00pa-
30BaHMe, JICYCOHO 3aBE/ICHHE U JUTHXKHOCT, C JIBa BapHaHTa
3a MO3UIUs: ynpaButen U dapmanest. Ciensamara rpyna
BBIIPOCH € HACOYCHA KbM CyOCKTHMBHA OIIEHKa Ha YCIJIOBH-
ATa U OpraHu3auusTa Ha Tpyd. [ICHXOCOMANHUAT PUCK €
HaONIOaBaH C KPAaTKHs JAaTCKU BBIIPOCHUK 3a OLCHKA Ha
ctpeca (COPSOQ). Ilpocnenenu ca cyOSeKTHBHA OIICHKA Ha
3IPaBHOTO CHCTOSIHHE IO 5-CTENECHHa CKaja KaTo OTJINY-
HO, MHOTO J00po, 100po, 3aJ0BOJIMTEIHO U JIOIIO, KAKTO
U TICHXOCOMAaTHYHH OIIakBaHus (14 31paBHH CUMITOMH).

OCCUPATIONAL MEDICINE

Pharmacists, due to their responsibilities at work, may
be prone to stress. Those who function with less than
an ideal amount of rest, work long hours, exceed their
workload capacity are at risk of exhaustion, discomfort,
fatigue, and stress (9). Many studies have explored job-
related stress and dissatisfaction of pharmacists. In the
United States pharmacists experienced role overcharge,
job-related stress, and work-home conflicts, and in India
and in Saudi Arabia, pharmacists showed high level of
job dissatisfaction. High level of job-related stress and
discontent could affect the motivation and productivity
of pharmacists. On the other hand, the body of research
is smaller with respect to factors that affect the emotion
and well-being of pharmacists (1).

There are very few similar studies among pharmacists
in Bulgaria. Most of them separately follow the
occupational stress (10), the levels of burnout syndrome
(8,11) and job satisfaction (12) among pharmacists.

AIM

The aim of the study was to follow psychosocial factors
at work and health complaints among hospital and
community pharmacists.

MATERIAL AND METHODS

A cross-sectional survey among 184 community
and hospital pharmacists was conducted across all
cities in Bulgaria in the period march-april 2025.
An online anonymous questionnaire was completed
regarding working conditions, psychosocial factors
and psychosomatic complaints. The questionnaire was
completed by 184 employees with an average age of
45 (IQR, 31-55) years and an average length of service
of 20 (IQR, 8-30) years, of which 93 held the position
of manager, 91 the position of pharmacist. The study
encompassed 101 pharmacists working in hospital
care, and 83 in community pharmacies. Ethical aspects
were approved by the Medical Ethics Committee at
the National Center of Public Health and Analyses,
with protocol Ne2 from 10.05.2024. All the participants
signed inform consent.

The questionnaire included a general part with questions
about age, gender, work experience, marital status,
education, medical institution and position, with two
options for position: manager and pharmacist. The next
group of questions was aimed at subjective assessment of
working conditions and organization. Psychosocial risk
was monitored with the short Danish stress assessment
questionnaire (COPSOQ). Subjective assessment of
health status on a 5-point scale as excellent, very
good, good, satisfactory and poor, and psychosomatic
complaints (14 health symptoms) were monitored. Work
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PaborocnocoGHOCTTa € mpOocieeHa Ype3 CaMOOIIeHKa, BbB
Bpb3Ka C padOTHU U3UCKBaHUs (BBIIPOCHUKBT ChABPKA JIBE
S-CTeneHHHU cKaiu 3a (PU3UYECKH U YMCTBEH TPYI, KaTo
pe3ysTaThsT € u34ucieH ¢ (Gopmyiia, OTroBapsina 3a Buja
pabota) (13).

Jlannute ca obpaborenn ¢ IBM SPSS Statistics 15.0. 3a
CTaTUCTUYECKHU aHAIU3 ca MPUIOKEHH TECTHT XU-KBaApaT
Ha [TubpcbH 1 ANOVA, KkaTO HUBOTO HAa 3HAYUMOCT € OIl-
peaeneno Ha p < 0.05. MeTpuuHHTE XapaKTEPUCTHKU ca
MPOBEPEHHU 32 HOPMAJIHOCT Ha PA3NpEAesIEHUETO C TecTa
Ha [lanupo-Yunkc. MeTpuuHUTE CTOMHOCTH 32 BB3PACT U
TPYAOB CTaX IOKa3BaT JIUIICA HA HOPMAJIHO pa3lpeeieHue
(p <0.05 3a BcHYKH CTOHHOCTH) U Ca MPEJICTAaBEHH C MeHa-
HU 1 nHTepKBapTuieH nuana3oH (IQR). Xu-kBaapar TecTsT
Ha [IubpCchHH € U3M0J3BaH 3a TECTBAHE HA BPB3KATa MEXKAY
kareropuiiHute npomennusu, a ANOVA e usnonsBana 3a
CpaBHSIBAaHE Ha CPEJHUTE CTOMHOCTU Ha JBE MIIM MOBEUE
IpyIH, 3a 1a C€ ONpenean AaIU UMa CTaTUCTUYECKHU 3HAUH-
MH Pa3JIMKU MEXIY TSIX.

PE3YNTATHU

Cpennata Bb3pacT Ha OomHUYHHUTE (papManeBTH € 47 TOTUHU
(IQR, 37-55), a cpennara Bb3pacT Ha (papMaleBTUTE B amTe-
ku oT oTKpuT TN € 37 ronqunau (IQR, 27-50). CpexHusT cTax
Ha O6omanuHuTe (papmaneBtn e 22 ronuau (IQR, 13-30), a
CPEeIHHST CTaX Ha (PapMaleBTH B aliTeKH OT OTKPUT THII €
13 rogunu (IQR, 4-25). Cpen GonnuuHuTe PapmareBTu 82
(81.2%) ca xeHu, a cpex GpapMaIeBTUTE B alITEKN OT OTKPUT
THm xeHute ca 62 (74.7%).

[o-ronssmMarta yacT oT OOJHUYHUTE (apManeBTH pabOTST B
obmiecTBeru OomHUIM — 69.7% (n1=09), a 74.3% (n=75) - B
MHOTONPO(QHIHN OOJIHHUIIM 32 aKTUBHO JieueHue, 36 (35.6%)
- B OomHuiy cbe 100-300 u nax 500 snerna. Ilo-ronsimara
4acT OT pabOTEUIUTE B AalITEKH OT OTKPUT THUIT PabOTSIT B ca-
MoOcCTOsITeHa anteka - 59% (n=49) u B anTeka B HACEJICHO
MscTo ¢ <150 xunsaau Hacenenue - 49.4% (n=41). Iloutu ns-
Jata u3cieBaHa rpymna ¢papMmaneBTd B OOJHHUYHHUTE alTeKH
pabotu camo Ha qHeBHU cMeHHu — 91.1%, (n=92), 6.9% (n=7)
paboTAT cyTpenrHu/cienodeHu cMeHu u camo 2% (n=2) pa-
60Tt BEpTALM ce cMeHu. Cpen papMaleBTUTE B allTEKH OT
OTKPUT THUII C HAH-TOJISIM 1T ca paOOTEIIUTE CYTPCIIHU/CIIe-
nmobenau cMmenu - 51.8% (n=43), 43.4% (n=36) paboTsAT camo
JHeBHU cMeHU U 4.8% (n=4) paOoTAT BBPTAILIN CE CMEHH.

OCCUPATIONAL MEDICINE

ability was assessed by self-ratings of work ability in
relation to job demands (the questionnaire contains two
S-point scales for physical and mental work, and the
result was calculated with formula weighting for the
type of work) (13).

The data were processed with IBM SPSS Statistics
15.0. Pearson chi-square and ANOVA were applied
for statistical analyses, and the significance level was
set at p < 0.05. Metrics were checked for normality
of distribution with the Shapiro-Wilks test. Metric
dimensions for age and length of service showed a lack
of normal distribution (p < 0.05 for all values) and were
presented with medians and interquartile range (IQR).
Pearson chi-square test was used to test the relationship
between categorical variables, and ANOVA was used to
compare the means of two or more groups to determine
if there are statistically significant differences between
them.

RESULTS

The average age of hospital pharmacists was 47 (IQR,
37-55), and the average age of community pharmacists
was 37(IQR, 27-50). The average length of service
for hospital pharmacists was 22 (IQR, 13-30), and the
average length of service for community pharmacists
was 13 (IQR, 4-25). Among hospital pharmacists
82(81.2%) were females, and among community
pharmacists the females were 62 (74.7%).

The majority of hospital pharmacists worked in public
hospitals 69.7% (n=69), and 74.3% (n=75) in general
hospitals, 36 (35.6%) in hospitals with 100-300 and over
500 beds. The majority of those working in community
pharmacies worked in an independent pharmacy 59%
(n=49) and in a pharmacy in a settlement with <150
thousand population 49.4% (n=41). Almost the entire
studied group of pharmacists in hospital pharmacies
worked only day shifts 91.1%, (n=92), 6.9% (n=7)
worked morning/afternoon shifts, and only 2%(n=2),
worked rotating shifts. Among pharmacists in
community pharmacies the largest share was of those
working morning/afternoon shifts 51.8% (n=43), 43.4%
(n=36) worked only day shifts, and 4.8% (n=4) worked
rotating shifts.
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Ta6nuya 1. OyeHka Ha ycnogusima Ha mpyod cped
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gapmauesmume, pabomeuju 8 6OTHUYHU U 8 armeKu

om omkpum mun

n/% dapmaueBtu B ®dapmaueBTu B ante- 06uo
GOHHMHHM anTeku KU OT OTKPUT TUN
n 6 6 12
JNlowwn
% 5.9% 7.2% 6.5%
n 20 15 35
3a[0BONUTENHU
% 19.8% 18.1% 19.0%
n 47 37 84
Do6pu
% 46.5% 44.6% 45.7%
n 28 25 53
MHoro ao6pum
% 27.7% 30.1% 28.8%
n 101 83 184
Oo6uwo
100% 100% 100%
Table 1. Ratings of the working conditions among
pharmacists working in hospital and community
pharmacies
n/% Hosplt_al Commultuty Total
pharmacists pharmacists
n 6 6 12
Bad
% 5.9% 7.2% 6.5%
n 20 15 35
Satisfactory
% 19.8% 18.1% 19.0%
n 47 37 84
Good
% 46.5% 44.6% 45.7%
n 28 25 53
Very good
% 27.7% 30.1% 28.8%
n 101 83 184
Total
100% 100% 100%

[To-ronsimara YacT KakTo OT OOJHHUYHHTE (apMaleBTH
(62.4%, n=63), Taka u OT (papMaLEBTUTE B alITEK! OT OTKPUT
tun (69.9%, n=58) cmsTar, ye Mpo(ecHoHaTHOTO Pa3BUTHE
ce HachpyaBa. JlaHHUTE TIOKA3BaT, 4ye Hail-rosaMm asit (68.3%,
n=69) ot OoMHUYHUTE (hapMAIEBTH H3MOI3BAT MOYUBKHU IO
Bpeme Ha paboTa, JOKAaTO HAN-TOISAM U1 OT (hapMaIeBTHTE
B amTeKu OoT OTKpHT TUll (49.4%, n=41) u3non3BaT MOYUBKH
noHsxkora (¥2=28.536, p=.000).

Haii-ronsim asu1 1 OT ABETE Ipynu (papMaIieBTH CYUTAT YCIIO-
BUATA HA TPYJ 32 AOOPH, a Ha BTOPO MSCTO 3a MHOTO JOOpH
(Tabmuma 1).

Tomsam 51 OT papMareBTUTE B alITEKH OT OTKPUT THIT — 55.4%
(n=46) paboTsT ABJITU YACOBE MPABU, TOKATO B OOJTHUYHUTE
anteku 52.5% (n=53) paOoTSIT IBJITH YaCOBE CeaHAH. [0MsiM
11 OT (l)apMaLIeBTI/ITe B allTCKHU OT OTKPHUT THUII IOHAKOra

The majority of both hospital pharmacists (62.4%, n=63)
and community pharmacists (69.9%, n=58) believed that
professional development was encouraged.

The data showed that the largest share (68.3%, n=69) of
hospital pharmacists used breaks during work, while the
largest share of community pharmacists (49.4%, n=41)
used breaks sometimes (¥2=28.536, p=.000).

The largest share of both groups of pharmacists
considered the working conditions as good, followed by
very good (Table 1).

Great share of pharmacists in community pharmacies
55.4% (n=46) worked long hours standing, while in
hospital pharmacies 52.5% (n=53) worked long hours
sitting. Great share of pharmacists in community
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paboTsT HABEAEHHU, C NPOTSAraHe, C W3BMBAHE Ha I'bpba —
39.8% (n=33) u B HEYyJ00HA pabOTHA M03a MIJIH HEOCTAThU-
HO paboTHO mpocTpaHCTBO — 43.4% (n=36). 35.6% (n=36)
oT papMaleBTHTE B OOTHUYHHUTE alITEKU MOHSAKOra paboTsT
HaBEJICHU, C IPOTSTaHe, C U3BUBAHE Ha r'bpoa.

HugaTa Ha pab0oTOCTIOCOOHOCT Ca BUCOKH H 33 ABETE TPYIIH,
M0-BUCOKH 3a (hapMareBTUTE B OOTHUYHU anTeku (8.6+1.2)
B CpaBHCHHE C (papMameBTHUTE B AlTEKH OT OTKPHUT THII

(8.0£1.5).

JlaHHMTE ITOKa3BaT CPE/IHA OLIEHKA M0 OTHOIICHHUE Ha KOJIU-
YeCTBEHU N3MCKBaHUs Ha paboTa, KaTo CTOHHOCTUTE 32 (ap-
MAaleBTUTE B allTEKH OT OTKPUT THUII ca 3HAYUMO I10-BHCOKH.
BausHuero BbpXy paboTara CHIIO € ChC CpellHa OL[EHKa, HO
OTHOBO I10-BUCOKO NpPH (apMaLEBTHTE B AlITEKH OT OTKPHUT
tur. TemMmbT Ha paboTa € OLEHEH CPETHO BUCOK, HO 3HAYHMO
MO-BUCOK NpH (hapManeBTH B alTEKH OT OTKPUT THIL. Bb3-
MOXHOCTHTE 32 IPO(ECHOHAIHO Pa3BUTHE Ca OIICHEHH KaTO
MHOT0 700pH, 0cO0EHO OT (apMaleBTHTE B alTEKH OT OT-
KpuT THI. PaboTemure noxyyasar JOCTATbYHO HHYOPMALIHS
BBB BPB3Ka C U3BBPIIBAHATA JICHHOCT, KAKTO U IPU3HAHUE OT
PBKOBOAMTEINTE, KATO CPEAHATA OLICHKA U 32 JIBETE € I10-BHU-
coka 1pu (papMareBTUTE B alITEKH OT OTKPHUT THIL. OLeHKaTa
3a MOZIKpena OT HauyaJHWK M KOJIETH € BUCOKa, Hali-Bede 3a
(apmaneBTUTE B aTEKH OT OTKPHUT THII, OLEHKATa 3a SICHO
MOCTaBEHM 3aJ]a4M CBILO € BUCOKA, 0COOCHO 3a (hapMaleBTH-
Te B OomHMYHHM anTeku. KauecTBara Ha pBHKOBOJACTBOTO ca
OLICHEHHU BHCOKO, IT0-BUCOKO OT (papMaleBTHTE B allTEKH OT
OTKpHT THII M3BbpuIBaHara paboTa e olleHeHa KaTo BUCOKO-
3HAYMMa U € OT rOJISIMO 3HaYeHHUe 3a paboTeIHnTe, C 0-BHCO-
KM CPE/IHH CTOMHOCTH 3a (hapMaleBTUTE B allTEKH OT OTKPHUT
tun. OneHkara 3a CIPaBeUIMBOCT IIPH pas3lpesiesieHue Ha
3aJlaunTe ¥ paspenaBaHe Ha KOHQJIUKTUTE € BUCOKA, MAJIKO
M0-BUCOKA Npu (apManeBTUTe B OOJIHUYHM anTeku. Buco-
Ka € OIIeHKAaTa U 3a Y/I0BJICTBOPEHOCT OT paboTaTa, 3HAUHMO
M0-BUCOKA 32 (hapManeBTuTe B O0JHUYHM anTeku. HeraTus-
HOTO BJIMSIHME Ha paboTara BBPXY CEMEHCTBOTO M JIMUHHMS
KUBOT € C HUCKA OLICHKa Ipu (hapMareBTUTe B OOJTHUYHY aIl-
TEKH, HO € ChC 3HAYMMO [0-BHUCOKA OLIEHKA 33 (hapMaleBTUTE
B aIlTEKH OT OTKPHT TUIl. EMOIIMOHAIHOTO HAaTOBapBaHe € BU-
COKO 3a (papMalLeBTHTE, pAOOTEIN B alITEKH OT OTKPUT THIIL.
JlaHHMTE 32 CTpEC W EMOIIMOHAIIHO U3TOLIEHUE ca ChC Cpell-
HU OLICHKH, MaJIKO II0-BUCOKH 3a (hapManeBTuTe, paboTeniu
B anTeKu OT OTKpHUT Tun. CoOcTBeHaTa OIEHKA 3a 3JPaBHO
CBHCTOSIHHME € Cpe/lHa, 3HAaYMMO I10-BUCOKa 3a (hapMaleBTUTE
B OosHnuHMTE anteku (Purypa 1,2).
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pharmacies sometimes worked bent over, with stretching,
with arching their backs - 39.8% (n=33) and in an
uncomfortable working posture or insufficient working
space - 43.4% (n=36). 35.6% (n=36) of pharmacists in
hospital pharmacies sometimes worked bent over, with
stretching, with arching their backs.

Work ability was high for both groups, but higher
for hospital pharmacists (8.6+ 1.2) compared to the
community pharmacists (8.0+ 1.5).

The data showed an average assessment of the
quantitative demands, with the values for pharmacists in
community pharmacies being significantly higher. The
influence at work was also average, but again higher
for pharmacists in community pharmacies. The work
pace was rated as average, but significantly higher for
pharmacists in community pharmacies. The possibilities
for professional development were rated as very good,
especially by pharmacists in community pharmacies.
Employees received sufficient information in relation
to the work performed, as well as recognition from
managers, with the average score for both being higher
for pharmacists in community pharmacies. The score
for support from supervisors and colleagues was high,
especially for pharmacists in community pharmacies,
and the score for role clarity was also high, especially
for pharmacists in hospital pharmacies. The quality
of leadership was rated high, higher for pharmacists
in community pharmacies. The meaning of work
was rated as high, and was of great importance to the
employees, with higher average scores for pharmacists
in community pharmacies. The assessment of justice in
distributing work tasks and resolving conflicts was high,
slightly higher for pharmacists in hospital pharmacies.
The job satisfaction was also high, significantly higher
for pharmacists in hospital pharmacies. The negative
impact of work on family and personal life was low for
pharmacists in hospital pharmacies, but significantly
higher for pharmacists in community pharmacies.
Emotional demands were high for pharmacists working
in community pharmacies. The data on stress and
emotional exhaustion were medium, slightly higher for
pharmacists working in community pharmacies. The
self-rated health status was medium, significantly higher
for pharmacists in hospital pharmacies (Figure 1,2).
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Figure 1. Psychosocial factors in pharmacists working
in hospital and community pharmacies /0-low
degree; 8-high degree /, job satisfaction /0-
low degree; 3-high degree /, *p<0.05 **p<0.01
***p<0.001
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Ta6bnuya 2. CpedeH bpoli Ha McuxocoMamuyHU OrnyiakeaHus

npu hapmauyesmu, pabomeuwju 8 60/THUYHU U 8
anmeku om omkpum muri

- Cr. lTopHa
n X SD rpewKa JonHa rpaHuua rpaHMya MuHumym Makcumym
®apmauesTe | i) | 578 | 3336 322 5.14 6.42 0 12
60HUYHM anTekun
dapmauestu B
anTeKu oT OTKPUT 83 8.11 3.646 400 7.31 8.90 0 15
™n
06uwo 184 6.83 3.609 .266 6.31 7.36 0 15
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Table 2. Mean number of psychosomatic complaints
among pharmacists working in hospital and
community pharmacies
n X SD Std. Error Lower Bound LD Minimum Maximum
Bound

Hospital 101 | 578 | 3.236 322 5.14 6.42 0 12
pharmacists

Community 83 | 811 | 3.646 400 7.31 8.90 0 15
pharmacists

Total 184 6.83 3.609 .266 6.31 7.36 0 15

CpenuusitT Opoi NCMXOCOMAaTHYHH OIUIAKBAHUS € MO-BHCOK
npu QapmaneBtute B antekd oT oTkpuT Tl (Tadmuna 2).
Haii-Bucok e JenbT Ha OIUIaKBaHMATA OT YeCTa yMopa U Tpe-
BOYKHOCT, CJIEZIBAaHU OT OOJIKM B MYCKYJIUTE U KOCTHTE U 00JI-

The mean number of psychosomatic complaints was
higher among pharmacists working in community
pharmacies (Table 2). The highest share of complaints
was of frequent fatigue and anxiety, followed by pain in

ku B T'ppba (Purypa 3).

ITo-6bp30 nocTurane Ha ymopa
Bbp3o 3agbxBane

Anarus

BoJka B repanre
HN3TpbnBaHe HAa KpaiiHULIUTE
I'naBoGosne

TexecT B cTOMaxa

Buene Ha cBAT

IIpo6iaemu cbe chHSA

Jlunca Ha HaCTpoeHUe
TpeBoxHOCT

Bosku B rep6a

BoJiku B MycKy/IM H KOCTH
IIpodaemu ¢ namerra

Yecra ymopa

Quaypa 3. [Jan Ha ncuxocoMamuy4Hu OryiaKkeaHus rnpu

muscles and bones and pains in the back (Figure 3).
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OBCBHXOAHE

HammTe naHHM mokasBart, 4ye Mo-royisiMa 4acT oT ¢apmarie-
BTUTE OT JABETE TPYIHN OIEHSABAT YCIOBUATA Ha TPYJ Karo
10o0pu, a yAOBIETBOPEHOCTTA OT paboTaTa KaTo BUCOKa, KOe-
TO BOJIM JIO BUCOKM HHMBa Ha pabOTOCIIOCOOHOCT W 3a JIBETE
U3CJICBAHU TPYIH, HO MO-BHCOKHU 3a pabOTeIIuTe B OOJHU-
. Bucokure HUBa Ha pabOTOCIOCOOHOCT ca CBBP3aHHU C T10-
JIO)KUTEJIHN PE3YJITaTH, BKIIOUUTEIHO BHCOKO KauecTBO Ha
pabora, yJIOBIETBOPEHOCT OT paboTaTa, IPOU3BOJUTEIHOCT,
HUBO Ha aKTUBHOCT W YJOBJECTBOPEHOCT OT kmBoTa (13,14).
[IpoyuBane Ha Ruble et al. (15) cpImo ycraHOBsiBa mMOog00HH
Ha HAIIATE Pe3yTaTH, 4 papMareBTH, padOTEIIH B OOTHHUIIH
MMaT M0-BUCOKO HUBO Ha pabOTOCIIOCOOHOCT.

HaHHI/lTe OT HAICTO NPOYyUYBAHE, KOUTO IIPOCIEAABAT IICUXO-
conuaiHuTe (PaKTOpH MOKa3BaT, Y€ KOJIMYECTBEHUTE U3HCK-
BaHUS KbM paboTa, BIMSHHUETO BBPXY paboTara, TEMITBT Ha
pabora, CTPEChT U EeMOLMOHAIHOTO U3TOIICHHE, KAaKTO U Ca-
MOOIICHKATa Ha 3/IpaBHOTO ChCTOSTHUE Ca OLICHEHH ChC CpeTHA
OLICHKA OT (papMareBTUTE, JOKATO (PAKTOPH KaTO BB3MOKHOCT
3a Ipo(eCHOHAITHO pa3BUTHE, HHPOPMAINS OTHOCHO N3BBPILI-
BaHaTa JICIHOCT, MPU3HAHUE OT PHKOBOIUTEINTE, MOAKPENa
OT HaYAJIHUK M KOJIETH, SICHO TIOCTABEHH 3a/lauH, KauecTBa Ha
PBKOBOJICTBOTO, 3HAYMMOCT Ha paboTaTa, CIpaBeIMBOCT,
€MOIIMOHAIHO HATOBapBaHe U YAOBIETBOPEHOCT OT paboTaTta
ca OIEHEeHHU BHCOKO. J[pyro mpoyuBane cpen (apMaleBTH B
anTeKH OT OTKPUT TUI B Bbirapus ChlIo 1Moka3Ba Mogo0HH
pesynraty, ue (apManeBTHTE ca JIOBOJHHM OT pabdoraTa cu,
nuMaT HUCKU HUBA Ha CTPEC U BAPBAT, 4e padoTaTa UM € CMHUC-
neHa v npexnsBukarenHa (16). ToBa He CbOTBETCTBA HA APYTH
HaIlli TIPOYYBAHHUS CpeEl 3/ipaBHHUTE CIIEUAINCTH B bbira-
pHsl, KOUTO TMOKa3BaT IMOBHUINCH 3APaBEH PHUCK, TOJSIM Opoit
3[paBHU OIUIAKBAHUS U TOBUIIEH CTPEC, CBBP3aH ¢ paboTaTta
(17-19). YnoBmeTBOopeHOCTTa OT paboTara Ha (hapMaIeBTHTE
€ BaXKHa, 3aI0TO € MOJOKUTEIHO CBbP3aHa C MOTHBALNATA,
MPOM3BOANTEIIHOCTTA, OPraHU3AIMOHHATA aHTA)KUPAHOCT U
0e301acHOCTTA M YIOBJIETBOPEHOCTTA Ha MAIIMEHTHTE U Hera-
THUBHO C OTCBCTBH A, 3aKBbCHCHU A, OIIJIaKBaAHW I, BKIIFOUUTCIITHO
cpelly pbKOBOJCTBOTO, KPaXXOM M TEKY4YECTBO Ha MEPCOHA
(20). Apyru npoydBaHus OT JIUTEpaTypara, CBbP3aHHU C ylI0-
BJIETBOPEHOCTTa OT paboraTa Ha (hapMaleBTHTE, TOKa3BaT
MIPOTHBOPEUMBH pe3ynTaru. [IpoyuBaHe ycTaHOBsIBa, 4e Ka-
Ha/ICKuTe OOMHUYHN (papMaleBTH KaTo LSJI0 ca JOBOJIHU OT
paboTaTa cH M Ue y4acTHEeTO B ACHHOCTH BBB BPB3Ka C KITIO-
YOBHM I10KA3aTeNN 332 €PEKTUBHOCT B KJIMHUYHATA (hapMarus,
€ TTOJIOXKUTEITHO CBBP3aHO C YIOBIETBOPEHOCTTA OT paboTaTta
(21). B npyro mpoyuBane Ha Berassa et al. (22), obaue 61130
MOJIOBMHATA OT OOJHUYHHTE (papMaleBTH ca cado yIoBJIeT-
BOpeHHM OT paboraTa cu. BucokoTo HaTOBapBaHe, HeaIeKBaT-
HaTa 3arJiara, JIMIcara Ha yBa)KeHWe U OTHOLICHHE OT CTpa-
Ha Ha OOJIHUYHOTO PHKOBOJCTBO, HeKoM(popTHATa paboTHA
cpefa M HENOCTaThYHUTE BH3MOXKHOCTH 32 TOBHILICHUE B
OoyHMIaTa ca MOCOYEHN KaTO OCHOBHU IMPUYMHU 32 HUCKaTa
YZIOBJIETBOPEHOCT OT paboTara. B mpoyuBanero Ha lorga et al.
(23) 6onmEnYHMTE papMaleBTH UMAT HUCKO HUBO Ha yJIOBJICT-
BOPEHOCT I10 OTHOIICHHE HA ITOICKAJIaTa 3ajamnane-CTHMYI,
BHCOKO HHMBO Ha yJJOBJIETBOPEHOCT 110 OTHOIICHHE HA MOACKA-
JaTa yTpaBiIeHHE-MEXITYJINIHOCTHH OTHOUICHUS M BHCOKO
HUBO Ha YAOBJIETBOPEHOCT MO OTHOIIEHNE Ha MO/ICKaIaTa op-
TaHN3aLUA-KOMYHUKAIHSL.

B namero mpoyuBaHe (apmaneBTHTE B aNTEKH OT OTKPUT

OCCUPATIONAL MEDICINE

DISCUSSION

Our data showed that the majority of pharmacists of
both groups assessed working conditions as good and
job satisfaction as high, which resulted in high work
ability for both studied groups, but higher for those
working in hospitals. High levels of work ability are
associated with positive outcomes, including high
quality of work, job satisfaction, productivity, level of
activity, and life satisfaction (13,14). Study of Ruble et
al. (15) also reported similar to our results that hospital-
based pharmacists had higher job performance.
The data from our research following psychosocial
factors showed that quantitative demands, the influence
at work, work pace, stress and emotional exhaustion
and self-rated health status were assessed as average
and medium from the pharmacists, while factors like
possibilities for professional development, sufficient
information, recognition from managers, support
from supervisors and colleagues, role clarity, quality
of leadership, meaning of work, justice in distributing
work tasks and resolving conflicts, emotional demands
and job satisfaction were rated as high. Another research
among community pharmacists in Bulgaria also
showed similar results that pharmacists were satisfied
with their work, had low levels of stress, and believed
that their work is meaningful and challenging (16).
This does not correspond with other our studies among
healthcare workers in Bulgaria which showed increased
health risk, large number of health complaints and work
related stress (17-19). Job satisfaction for pharmacists
is important because it has been linked positively to
motivation, performance, productivity, organizational
commitment, and patient safety and satisfaction, and
linked negatively to absenteeism, tardiness, complaints
and grievances against management, theft, and job
turnover (20). Other studies from literature concerning
job satisfaction of pharmacists showed contradictory
results. Canadian hospital pharmacists were generally
satisfied with their jobs, and participation in clinical
pharmacy key performance indicators activities
was found to be positively associated with hospital
pharmacists’ job satisfaction (21). In another study of
Berassa et al. (22) however near to half of the hospital
pharmacists were poorly satisfied on their job. High
workload, inadequate salary, low respect and treat from
hospital management teams, uncomfortable working
environment and insufficient promotion opportunities
within the hospital were mentioned as the major reasons
for their poor job satisfaction. In Iorga et al. (23) survey
hospital pharmacists had a low level of satisfaction
with regard to the pay-incentive subscale, a high level
of satisfaction with the management-interpersonal
relations dimension, and a high level of satisfaction with
regard to the organization-communication subscale.
Community pharmacists in our study evaluated slightly
higher the factors - influence at work, sufficient
information, recognition from managers, support from
supervisors and colleagues, quality of leadership,
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THUII OLIEHSIBAT MAJIKO T10-BUCOKO (haKTOPUTE BIHMSIHHE BBPXY
paboraTa, mH(pOpMaNKs OTHOCHO HW3BBpIIBaHATa JCHHOCT,
MIpHU3HAHKE OT PHKOBOJUTEIUTE, OIKPEIa OT HAYaIHHUK H KO-
JIeTH, KauecTBa Ha PBHKOBOJICTBOTO, 3HAUMMOCT Ha paboTara,
HO B CBIIOTO BpeMe (hapMaleBTUTE B allTEKH OT OTKPUT THII
UMaT U MO-TOJSIMU KOJMYECTBEHH M3MCKBAHUSA KBbM padboTa
U TI0-BUCOK TEMIT Ha paboTa, KOETO ChOTBETCTBA Ha IO-BHU-
COKHTE CTOHHOCTH 3a €MOI[MOHAJIHO HATOBApPBAaHE M OTPHIIA-
TEJTHO BB3JICHCTBHE HA paboTaTa BbPXY CEMEHHUS U TMIHUS
KHMBOT, KAKTO M MaJIKO IO-BHCOKH CTOMHOCTH 3a CTpPEC H
€MOIIMOHAIHO U3TOILICHUE B CpaBHEHHE C OONHUYHHTE (ap-
MaieBTH. bollHnYHKTE (hapMalieBTH UMAT MO-BHCOKA OLIEHKA
3a SCHOTA Ha NMOCTaBEHUTE 3a/1a4H, CIIPaBEIJINBOCT MIPU pas3-
npezeieHue Ha 3aJa4uTe W pa3peliaBaHe Ha KOH(IMKTHTE,
YZIOBJIETBOPEHOCT OT paboTara ¥ 10- BUCOKA CAaMOOIIEHKA Ha
3JIpaBHOTO CHCTOSIHHE B CpaBHEHHUE ¢ (papMalleBTUTE B ariTe-
KM OT OTKPHT TUIL. HsIKoM mpoy4YBaHus yCTaHOBSIBAT MOJOOHH
JTAHHW OTHOCHO TIO-BHCOKHTE CTOWHOCTH Ha CTpec, CBbP3aH
¢ pabotara. Pesynrarure ot mpoyusanero Ha McCann et al.
(24) moxa3Bar, 4ye CpeTHUTE CTOWHOCTH Ha CTPEC ca 3HAYNMO
M0-BHCOKH 3a ()apMalleBTUTE B alITEKH OT OTKPUT THII, OTKOJI-
KoTO 3a OonmunyHuTe hapmanest (p<0.05). dpeHcko npoyu-
BaHE ChIIIO TaKa yCTAHOBSIBA CTPEC, CBBbp3aH ¢ paboTara, cpea
(dapmaneBTH B anTeku OT OTKpHUT Tun npu 32.8% (417/1.272)
ot sinnara (¢ omenka >70/100) u TOH € 3HAYMMO CBBP3aH C
TPEBOXKHOCT, AEMpPECUs], yMOpa, HapylleHus Ha cbHA (25). B
poy4BaHeTo Ha Jacobs et al. (26), papmarieBTHTE B aITEKH OT
OTKPUT TUI UMaT 3HAYMMO [10-BUCOKH HHBA Ha CTPEC B CPaB-
HEHHE C JIPYTH 3/paBHU PAOOTHUIIM 3a CEAEM OT OCEM CTpeC
¢daxTopa, cBBp3aHu C paboTrara, qokato Ruble et al. (15) ycra-
HOBSIBAT MOBUILICH CTPEC MPH )KEHUTE ¥ PU (PapMaIeBTUTE B
anTeku oT oTKpUT THIL. [IpoyuBane B FOxen Buetnam obaue
MIOKa3Ba 3HAUYNTEIIHU HUBA HA CTPEC, CBBP3aH ¢ paboTara cpex
OonmHuuHM (hapmareBTH (27).

B namtero nscnenBane GakTOpbT EMOIMOHAIHO U3TOIICHHE €
C MAJIKO MO-BUCOKH CTOHHOCTH cpef| (hapManeBTHTE B ATCKH
OT OTKPUT THII. EMOITMOHATHOTO ¥ (U3NYIECKOTO N3TOLICHHUE
B JINTEpATypara ca CBbP3aHH C OIJIAKBAHUS OT MPOOIEMHU ChC
ChHS 1 yMOpa (28), KOUTO CHIIIO Ca C MO-BUCOK JSUT CPEJ| U3-
cieiBaHUTE OT Hac (hapmareBTH. EMOIIMOHAIIHOTO H3TOIlle-
HHe Ha pabOTHOTO MSCTO CHIIIO € eANH OT (haKTOpUTE, CBBP-
3aHH C OBpPHAYT CHHAPOM (29), THI KaTO TOH ce OMpeness u
OLICHSIBA YPe3 TPU M3MEPEHUSs], BKIIOUUTEIHO €MOIIMOHAIHO
W3TOLICHHE, JIeNIePCOHAIN3AIMs U HAMAJICHN JIMYHH TOCTHU-
JKEHUS, KOUTO Ce Pa3BUBAT BCJEJICTBHE HAa XPOHUYEH CTpeEC,
cBBp3aH ¢ pabortara (29, 30). bppHAYT CHHIPOMBT € YECTO
CpellaH Cpej 3IpaBHUTE CIENHAIUCTH, BKIIOYUTETHO (ap-
MaleBTUTE, KAaTO HIKOM NPOYYBAHHS YCTAHOBSBAT BHCOKA
yecToTa Ha ObpHAYT cper apMaLeBTH, BKIIOYUTETHO U CPE
¢dapmanestute B bonrapus (8, 30-33).

PesynraTuTe OoT HaneTo NPOyYBaHe MMOKA3BaT 100pa OpraHu-
3a1us Ha paborara u 3a aBete rpynu dapmaneBtu. CoOCT-
BEHaTa OIeHKaTa 3a 3J[paBe ChOTBETCTBAa Ha Bb3pacToBaTa
CTPYKTypa Ha CIIY)KHTEJIMTE U € ONpe/esieHa KaTo CPejHa,
MAaJIKO MO-BUCOKa 3a (papMaIieBTUTE B OOJTHUYHHUTE Al TCKU.

Haii-BrcokuTe sJI0Be HAa MCHMXOCOMATHYHH OIJIAKBAHUS B
HAIIETO [TPOYYBAHE Ca OT YeCTa yMOpa U TPEBOIKHOCT. BakHo
€ HUBaTa Ha yMopa Jia ObJIaT M3CIeBaHH, Thil KaTo A0Ka3a-
TEJICTBATa COYaT, Ye yMopaTa € CBbp3aHa ¢ HamajeHa 0e30-
MacHOCT Ha paboTHOTO MsACTO (34). Ipyru nmpoyuBaHus cpej

OCCUPATIONAL MEDICINE

meaning of work, but in the same time community
pharmacists also had more quantitative demands and
higher work pace which corresponds to the higher values
for emotional demands, and negative impact of work on
family and personal life and slightly higher values for
stress and emotional exhaustion compare to the hospital
pharmacists. Whereas hospital pharmacists had higher
scores for role clarity, justice in distributing work tasks
and resolving conflicts, job satisfaction, self-rated
health status, compared to community pharmacists.
Some studies demonstrated similar data concerning
the higher values for work related stress. The results
of the study by McCann et al. (24) showed that the
overall mean stress scores were significantly higher
for pharmacists working in community pharmacies
than for hospital pharmacists (p<0.05). French study
also detected work-related stress among community
pharmacists in 32.8% (417/1.272) of individuals (scores
>70/100), and it was significantly associated with
anxiety, depression, fatigue, sleep disturbances (25).
Community pharmacists reported significantly higher
levels of stress than other health care workers for seven
out of eight work-related stressors in the study by Jacobs
et al. (26), while Ruble et al. (15) reported increased
stress for both females and community pharmacists.
Study in southern Vietnam though, showed notable
work-related stress levels, among hospital pharmacists
27).

Emotional exhaustion factor in our research was with
slightly higher values among community pharmacists.
Emotional and physical exhaustion in the literature
are associated with complaints of sleep problems and
fatigue (28), which were also with higher share among
our studied pharmacists. Emotional exhaustion at work
was also one of the factors associated with burnout
syndrome (29), as burnout syndrome is defined and
assessed through three dimensions, including emotional
exhaustion, depersonalization, and diminished personal
accomplishment, which develops in response to chronic
work-related stress (29, 30). Burnout syndrome is
common among healthcare professionals including
pharmacists, and some studies found high prevalence
of burnout syndrome among pharmacists (8, 30-33).

The results from our study showed good work
organization for both groups of pharmacists. The self-
rated health corresponded to the age structure of the
employees and was determined as average, slightly
higher for pharmacists in hospital pharmacies.

The highest shares of psychosomatic complaints in our
study were of frequent fatigue and anxiety. Fatigue
is crucial to assess as evidence suggests that fatigue
is associated with decreased safety in the workplace
(34). Other studies among pharmacists showed
similar results. The results from Jocic and Krajnovic
(35) indicated that more than half of the pharmacists
surveyed, self-assessed the high degree of anxiety and
stress levels (60.3% and 55.8%, respectively) and nearly
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(dapManeBTH MMOKa3BaT MOJOOHH pe3yaTard. Pe3yiararure ot
Jocic and Krajnovic (35) moka3par, ye moBeue OT IOJIOBH-
HaTa aHKeTHpaHH (hapMaleBTH M3MUTBAT BUCOKA CTEINEH Ha
TPEBOXKHOCT M HUBA Ha cTpec (choTBeTHO 60.3% 1 55.8%) n
MOYTH MOJIOBUHATA OT TAX (44.4%) M3MUTBAT BUCOKO HUBO Ha
O0bpHAyT. B npyro mpoyusane (36) ymopara, cBbp3aHa ¢ pabdo-
TaTa e BICOKa cpell papMareBTUTE B alITEKH OT OTKPUT THUII U
3acsAra BCHYKH aCTIeKTH: (PU3NICCKH, ICHXUIECKH M €MOIIHO-
HAJTHH.

Hamrure pedynTaru nokaspar, 4e moBe4ero papMareBTy B arl-
TEKU OT OTKPUT THII pabOoTAT ABJITO BpEME MPABU U OTYACTH
celHalIi, a Hal-ToJIsIM /15T papMarieBTH B OOJIHUYHHTE ariTe-
KM pabOTAT IBJITO BpEMe CeHaJIM B oT4acTH npasu. Gapma-
LIEBTHTE U B JIBaTa BUJIa AlITCKH IIOHSIKOTa pabOTAT HaBEeCHH,
C pOTsTaHe, C U3BUBaHE Ha I'bp0a, a papMarieBTUTE B ANTCKH
OT OTKPUT THUII MOHAKOTa paboOTAT B HEYI0OHA paboTHA 032
WIM HEJOCTaThuHO PabOTHO mpocTpaHcTBO. ToBa BOIM 110
MO-BHCOK 5T Ha IICHXOCOMaTHYHHUTE OIUIAKBAHUSA, KaTo 00I-
KU B MYCKYJIUTE ¥ KOCTUTE U O0JIKK B Tbp0a. CpenHusT Opoii
MICUXOCOMATHYHHU OINIAKBAaHUS € MAJIKO MO-BUCOK 3a (apma-
LEBTUTE B alITEKN OT OTKPHUT THUIL. Te3u JaHHU CHOTBETCTBAT
Ha HKOM IIPOYYBaHUsl, KOUTO MIOKA3BaT, 4e Ooskara B I'bpba
€ eJIMH OT Hal-4yecTuTe CUMNTOMHU 1pH (apmanestu (4-6). B
npoyuBaneTo Ha Wang et al. (4) mo-Bucoka yectora Ha 60JI-
Ka B rppba e ycraHoBeHa cpex (apMarieBTuTe padoTemu B
6omunmm (23.51%; p<.01), 3a pa3nuka OT HAIIUTE PE3yJTaTH,
KOMTO MOKa3BaT MAJIKO ITO-BUCOK JIs1J1 Ha O0JIKa B I'bpOa cpex
(apmManeBTUTE B AITEKH OT OTKPHUT THIL.

ChL10 Taka 3HAYUTEJICH A1 OT U3CIEABaHUTE OT Hac papMa-
LEBTH M3MUTBAT araTus, Mo-0bp30 JOCTUTAT yMOPA, JTUIICBA
UM HACTPOCHHE M MMAT MPOOJIEMH C ITaMeTTa U ChHS. Jpyru
MpOYYBaHMsI OTKPUBAT MOOOHM OIUIAKBAHMS Cpejl (hapmarie-
BTH, Hali-Be4e OTHOCHO IpoOJIeMuTe che ChHs. Soleimani et
al. (37) ycranoBsiBaT, 4e JIOMIOTO KAYE€CTBO Ha CHHS € Pa3npoc-
TpaneHo 1pu 57.4% ot papmaneBrute. [10-BUCOK MPOIEHT HA
HapyLICHUs HA CHHS NMPpH OONHUYHM (apMaleBTH B CpPaBHE-
HUE ¢ (papMareBTUTE B alITEKH OT OTKPHUT THUII € HAOII01aBaH
U B Mpoy4uBaHeTo Ha Raber et al. (38).

B 3akumroueHue, HAIIUTE JaHHU TIOTBBPXKAABAT, Y€ (hapMmarie-
BTHUTE Ca JIOBOJIHU OT YCJIOBUATA HA TPY U paboTaTta CH, UMar
BHCOKa pabOTOCIIOCOOHOCT U OI[CHKATa Ha 3PAaBHOTO CHCTOSI-
HUE CHOTBETCTBA HAa BB3PACTOBATa CTPYKTypa Ha CIIyKHUTE-
nmute. GapmaneBTUTE B alITEKH OT OTKPUT THI HMAT II0-TO-
JISIMH KOJTMYECTBEHN U3NCKBAHUS Ha pab0OTa U IMO-BUCOK TEMIT
Ha paboTa, KOETO CHOTBETCTBA HA IO-BHCOKUTE CTOMHOCTH
32 €MOIIMOHATHO HATOBapBaHE W MAJKO ITO-BHCOKH HUBA 32
CTpeC M eMOIIMOHATHO M3TOIIEHHE B CpaBHEHHE C OOIHWY-
HUTE (hapMareBTH. 3a Jja ce OCUTYPH 3JIpaBe U 0€30MacHOCT
Ha paOOTHOTO MSICTO U Ja C€ OTPAHUYH BUCOKHSAT CTPEC Cpel
(dapmareBTHTE, paOOTHOTO HATOBAPBAHE TPSIOBA BHUMATEIHO
Jla ce MPEeIICHH | J1a ce n30srea padoTara B HEIOCTUT HA Bpe-
Me.

OCCUPATIONAL MEDICINE

half of them (44.4%) experienced the high level of
burnout syndrome. In another survey (36) work-related
fatigue was high among community pharmacists and
touched all aspects: physical, mental, and emotional.
Our results showed that most pharmacists in community
pharmacies work for a long time standing and partly
sitting, and the largest share of pharmacists in hospital
pharmacies worked for a long time sitting, partly
standing. Pharmacists in both types of pharmacies
sometimes worked bent over, with stretching, with
the back arched, and pharmacists in community
pharmacies sometimes worked in an uncomfortable
working posture or insufficient working space. This led
to higher shares of the psychosomatic complaints, like
pains in the muscles and bones and back pains. Average
number of psychosomatic complaints was a little higher
for the community pharmacists. These data correspond
to some studies, which showed that low back pain is one
of the most common symptoms in pharmacists (4-6). In
the study of Wang et al. (4) the higher incidence of low
back pain was found among pharmacists, working in
hospitals (23.51%; p<.01), unlike our results that showed
a little higher share of back pain for the community
pharmacists.

Also considerable share of our studied pharmacists
had apathy, reached fatigue faster, had lack of mood,
memory and sleep problems. Other surveys found
similar complaints among pharmacists mostly
concerning the sleep problems. Soleimani et al. (37)
found that poor sleep quality was prevalent in 57.4%
of pharmacists. A higher rate of sleep impairment for
inpatient pharmacists compared to pharmacists in
ambulatory care or infrastructure was also observed in
Raber et al. survey (38).

In conclusion, our data confirmed that the pharmacists
are satisfied with the working conditions and their
job, have high work ability and the self-rated health
corresponds to the age structure of the employees.
Community pharmacists had more quantitative demands
and higher work pace which corresponded to the higher
values for emotional demands and slightly higher
values for stress and emotional exhaustion compared to
the hospital pharmacists. In order to provide health and
safety at work and limit high stress among pharmacists,
workload should be carefully assessed and working in a
shortage of time avoided.
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OKOIMHA CPE[JIA N 3APABE

CE3OHHATA AUHAMUKA HA
MUKPOUUCTUHWU, HYTPUEHTU U
CbCTAB HA PUTOIMITAHKTOHHU

CbOBUWECTBA B A30BUP
»KPACABA" MNMPE3 2024-2025TT.

Mapus Mutpesa, Bepa IlaBJioBa, Becesia I'eopruesa

Hauum—wmel-t yenmvp no O6W€CWZ€€H0 30pa6e u anaausu

PE3IOME

Bwveeoenue: Hacmosiwomo usciedsane npedcmass akmya-
AUBUPAHU OAHHU 3d CHCMABA HA PUMONIAHKIMOHA, HATUYU-
emo Ha HympueHmu u MukpoyucmuHnu 6 a306up ,, Kpacasa“
npes nepuooda 2024—2025 2., kamo yenu 0a npocieou ce30H-
HUmMe nPoMeHu U OUHAMUKAMA HA MOKCUHUME 86 800AMd.

Hen: Ilpoyusanemo uma 3a yen 0a ocuzypu 0emaiijien and-
JU3 HA eKOJIO2UYHOMO CbCMOSAHUE HA A308UPA 4pe3 OYEeHKd
HA (pumoniankmouHama cmpykmypda, HYmpueHmuus cmd-
MYC U PUCKA OM 3aMbPCABAHE C YUAHOMOKCUHU, 8 KOHMe-
Kcma Ha numelno-oumogomo 800ocuabossare.

Mamepuan u memoou: Boounu npodou ca cvbupanu cucme-
mamuuno npes 2024 u 2025 2. 3a ananuz Ha 8u008Us CbC-
mas ma QUMONIAHKMOHA, CHOLPHCAHUETNO HA HYMPUEHMU
u muxpoyucmunu. Onpedeninemo Ha MUKpOYUCIMUHUME e
uzevpueno upes HPLC u ELISA, a xudopobuonocuunume no-
Kasamenu ca oyeHenu uype3 MUKpoOCKOnupawe ¢ nomowyma
Ha 6uonoeuuny amaacu u bpoumenna kamepa na Burker.

Pezynmamu: Ilpez nepuooa ca ananusupanu obuwjo 8 60-
OHU NPOOU, NPU KOUMO MUKPOYUCMUNHU HE CA YCMAHOBEHU.
Konyenmpayuume na obw azom sapupam medxcoy 0,81 u
1,96 mg L', a me3u Ha 06wy chocpop — medxncdy 0,023 u 0,131
mg L. f306upvm e 8 onuco- 00 Me30mpopuHo pasnoecHo
canpobHo cvcmosanue, a QUMONIAHKMOHHUmMe 00WHOCMU
ompasaeam MunudHama 3a 6vieapcKume 6000eMu CMpyK-
mypa.

3akntouenue: Pesynmamume nokazeam HUCHK PUCK OM 3d-
mMwpesagane ¢ yuanomokcutu 6 nepuooa 2024—2025 2. Bo-
npeku moea, nopaou npeoHA3HaAueHuemo Ha A308Upa 3d
NUMeUHo-0umosu HyxHcou, ce NpPenopvu8d NPoObIHCABAUY
ce30HeH MOHUMOpUH2, 0COOEHO Npu NOBUWLABAHE HA HYMPU-
eHmHomo 0bozamsaeane uiu npu eKCmpemHu KiuMamudHu
YCROBUAL.

KiaouoBn AYMU: MUKPOUUCTUHHU, HTUAHOTOKCUHH,
ImuTeliHa BOJa, (bHTOHHaHKTOH

ENVIRONMENT AND HEALTH

SEASONAL DYNAMICS OF
MICROCYSTINS, NUTRIENTS,
AND PHYTOPLANKTON IN
KRASAVA RESERVOIR
(2024-2025)

Mariya Mitreva, Vera Pavlova, Vesela Georgieva

National Center of Public Health and Analyses

ABSTRACT

Introduction: The present study provides updated data on
the phytoplankton composition, nutrient availability, and
microcystin occurrence in Krasava Reservoir during the
period 2024-2025. The research aims to track seasonal
variations and the dynamics of toxin presence in the
aquatic environment.

Aim: The study aims to deliver a comprehensive assessment
of the ecological status of the reservoir by evaluating
phytoplankton community structure, nutrient conditions,
and the potential risk of cyanotoxin contamination,
particularly in relation to its use for drinking water supply.

Material and methods: Water samples were
systematically collected throughout 2024 and 2025 for the
analysis of phytoplankton species composition, nutrient
concentrations, and microcystin levels. Microcystin
determination was performed using high-performance
liquid chromatography (HPLC) and enzyme-linked
immunosorbent  assay  (ELISA).  Hydrobiological
parameters were assessed through microscopic analysis,
supported by standard taxonomic atlases and enumeration
using a Biirker counting chamber.

Results: A total of eight water samples were analyzed
during the study period, with no detectable presence
of microcystins. Total nitrogen concentrations ranged
from 0.81 to 1.96 mg L, while total phosphorus levels
varied between 0.023 and 0.131 mg L*. The reservoir
is characterized by an oligo- to mesotrophic balanced
saprobic state, and the phytoplankton communities reflect
a structure typical of Bulgarian freshwater ecosystems.

Conclusion: The findings indicate a low risk of
cyanotoxin contamination during the 2024—2025 period.
Nevertheless, considering the reservoir’s role in drinking
water supply, continued seasonal monitoring is strongly
recommended, particularly under conditions of increased
nutrient enrichment or extreme climatic events.

Key words: microcystins, cyanotoxins, drinking
water, phytoplankton
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OKOINHA CPE[JA M 3[PABE

BbBEOEHUE

[pe3 mocneqHUTe eCeTUICTHsI HAPACTBALIMSIT HATUCK BBP-
XY CJIaJIKOBOJIHUTE €KOCHCTEMH, O0YCIOBEH OT aHTPOIIOI'CH-
HU (AKTOPH, KIMMATHYHHU POMEHH M TPOLECH HA eyTpO-
¢buKarys, BOIU JI0 CHIIECTBEHH U3MEHEHHS B CTPYKTypara
1 (YHKIMOHWPAHETO HAa BOAHHTE choOmecTBa. EgmH oT
Hail-ChIECTBEHUTE SKOJIOTUYHH U 3[IPABHU [TPOOJIEMHU, CBBP-
3aHU C T3 MPOIECH, € YBEIMUYeHATa YeCTOTa Ha IIb(PTexu
Ha ma”HoOakTepun (cyanobacterial blooms), kouTo morart ia
MPOAYLUPAT IHUPOK CHEKTHP OT TOKCHYHU META0OINUTH, U3~
BECTHH KaTo MuaHOTOKCcHHH (1, 2).

Cpen Half-pa3smpoCTpaHEHHTE U J00pe MPOYyUYeHH ILHaHO-
TOKCMHU Ca MHKPOHUCTHHUTEC — HUKIWYHU XCITANCIITH-
i, TPOAYLHMPAHU OT Pa3NMYHU POJOBE ILHAHOOAKTEpPHUH,
BKJItounTeNnHO Microcystis, Anabaena (Dolichospermum) u
Planktothrix. Te3u cbeqUHEHHS C€ XapaKTePU3UPaT C BUCOKA
CTaOMITHOCT BBB BOJIHA CPeJia U M3pa3eHa XernaTOTOKCUYHOCT,
KaTo TPEJICTABIISIBAT CEPHO3EH PUCK 32 YOBEIIKOTO 3JIpaBe
IpH HonajgaHe B nuTeitHu Bonu (3, 4). Haii-uecto cpenianu-
AT U TOKCUKOJIOTUYIHO 3HAYMM BapyUaHT € MI/IKPOHI/ICTI/IH-LR,
3a xolTo CBeTOBHATa 3[paBHA OpPraHM3alMs MPENopPbUBA
MaKCHUMaJHO JOMyCTUMa KOHIeHTpanus oT 1 ug L' Muxpo-
nucTuH—LR B muTeiiHu Boau, Oa3upaHa Ha JOMYCTHUM OOII
nueseH npuem (TDI < 0,04 pg/kg tenecuo terio) (5).

PasnpocTpaHeHHETO U KOHICHTPAIMSITa HA MUKPOIIUCTUHH
ca CBBbp3aHU ¢ TPOPUUHHUS CTATYC HA BOJOEMUTE W HAJU-
YUETO Ha KJIIOYOBH HYTPHEHTH, 00T a30T U oour docdop.
[ToBUIIIEHOTO HYTPUEHTHO 0OOTATSIBAHE, CHUETAHO C BUCOKH
TEeMIepaTypy u CTabuiHa CTpaTU(GUKALKS Ha BOJHUTE MacH,
Ch3/aBa ONArONPUSTHU YCIOBHUS 33 PA3BUTHE HA TOKCHY-
HU 1raHobakTepuanuu chobiectsa (6). Bernpeku ToBa, He
BCHYKHU BOJIOEMH Pa3BUBAT TOKCUYHU IILPTEIKHU, KOETO MO/
YepTaBa 3HAYCHUETO Ha KOMIUIEKCHUTE €KOJIOTHYHHU B3aHMO-
JICHCTBUS ¥ JIOKAJTHUTE XUPOJIOTHYHU ocobenoctH (7).

B TO3M KOHTEKCT MOHUTOPHUHT'BT HAa [HAHOTOKCHHU, H
MO-CTICIIAATTHO Ha MUKPOIMCTHHH, MPUI00HMBA KIIOYOBO
3HAYCHHE 3a OIIEHKAaTa Ha KaueCTBOTO HAa BOIUTE, MPEIHA3-
HA4YCHU 3a MUTEHHO-ONTOBO BomocHaOassBane. EBponeiickara
nupektuBa (EC) 2020/2184 oTHOCHO KayecTBOTO Ha BOJaTa,
MpenHa3HaYeHa 32 KOHCYMaIlis OT YOBEKa, OIPeess MaKCH-
MAaJIHO JIOITYCTUMAaTa KOHIICHTpAIus Ha MUKpOIHCTHH-LR B
nuteitnute Bomu | pg L' (8). Ta e TpaHCTIOHMpaHa B HAIIHO-
HAJTHOTO HU 3aKOHOJATENICTBO B mM3MecHeHHe Ha Hapemnda Ne
9/2001 3a ka4ecTBOTO Ha BOZAATa, MpeAHA3HAUCHA 32 MUTEH-
HO-OmToBH nenu (06H. B, 6p. 30 ot 2001 1., Moc. u3m. 1B,
op. 9 oT 23.01.2026 1) (9).

HesaBucumo oT riiobanHMs HampeabK B H3CIEIBAHETO Ha
LUAHOTOKCHHHTE, TAHHUTE 3a TAXHOTO Pa3lpOCTPAHEHUE B
OBATAPCKUTE BOJOEMH, 0COOEHO T€3U, M3MOJI3BAHH 32 MU TEH-
HO BOJIOCHAO/sIBaHE, OCTABAT OrPAaHUYCHU U HparMeHTapHH.
ChlliecTBYBa HEOOXOUMOCT OT CHCTEMHH H3CJICBAHMS, Ha-
COYEHHU KbM YCTAHOBSIBAHE Ha CE30HHATA JMHAMHKa Ha (u-
TOIJIAHKTOHHUTE ChOOIIECTBA, TPOPUUYHUS CTATYC HA BOJO-
eMHUTE U MOTEHIMAIHUSI PUCK OT 00pa3yBaHe Ha TOKCUYHH
MaHOOAKTEePHAIHU IIbMTEKH.

ENVIRONMENT AND HEALTH

INTRODUCTION

Over recent decades, increasing pressure on freshwater
ecosystems, driven by anthropogenic activities, climate
change, and eutrophication processes, has led to
significant alterations in the structure and functioning of
aquatic communities. One of the most critical ecological
and public health concerns associated with these changes
is the rising frequency of cyanobacterial blooms, which
are capable of producing a wide range of toxic secondary
metabolites collectively known as cyanotoxins (1, 2).

Among the most widespread and extensively studied
cyanotoxins are microcystins—cyclic heptapeptides
synthesized by various genera of cyanobacteria,
including Microcystis, Anabaena (Dolichospermum),
and Planktothrix. These compounds exhibit high
environmental stability in aquatic systems and
pronounced hepatotoxic effects, posing a serious risk to
human health when present in drinking water sources
(3, 4). The most commonly detected and toxicologically
significant variant is microcystin-LR. The World Health
Organization has established a provisional guideline
value of 1 pg L' for microcystin-LR in drinking water,
based on a tolerable daily intake (TDI) of 0.04 pg per kg
body weight (5).

The occurrence and concentration of microcystins
are closely linked to the trophic status of water bodies
and the availability of key nutrients, particularly
total nitrogen and total phosphorus. Elevated nutrient
enrichment, in combination with higher temperatures
and stable thermal stratification of the water column,
creates favorable conditions for the proliferation of
toxic cyanobacterial communities (6). However, not
all water bodies experiencing eutrophication develop
toxic blooms, highlighting the importance of complex
ecological interactions and site-specific hydrological
characteristics (7).

In this context, monitoring cyanotoxins — especially
microcystins—has become essential for assessing the
quality of water intended for human consumption.
Directive (EU) 2020/2184 on the quality of water
intended for human consumption sets a parametric value
of 1 ng L' for microcystin-LR in drinking water (8). This
requirement has been transposed into national legislation
through amendments to Ordinance No. 9/2001 on the
quality of water intended for drinking and domestic
purposes (State Gazette No. 30/2001, last amended SG
No. 9 0f 23.01.2026) (9).

Despite global advances in cyanotoxin research, data on
their occurrence in Bulgarian water bodies—particularly
those used for drinking water supply—remain limited
and fragmented. There is a clear need for systematic
investigations aimed at elucidating the seasonal dynamics
of phytoplankton communities, the trophic status of
reservoirs, and the potential risk of toxic cyanobacterial
bloom formation.
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LUEN

[len Ha HACTOAIIOTO MPOYUYBAHE € N3CIIEIBAHE HA MUKPOILHU-
CTHHH IIpe3 TOILUIATE ce30HN Ha epruona 2024 u 2025 1., kak-
TO M CHCTOSIHUETO HA BUJOBUS CHCTAB Ha (PUTOIIAHKTOHA U
HYTPUEHTHUTE B Ipodu OT 130BHD ,,Kpacasa®.

MATEPUANN U METOAU

3a mpoBekAaHEe HA W3CICIBAHMATA € W3ION3BaH KOMILICKC
OT CHBPEMCHHHM AHAIUTHYHU HHCTPYMEHTH, BKITIOUBAIIH
BHCOKOC(DEKTHBHA TeUHA XpoMarorpadus ¢ THOTHO-MATPH-
yeH nerektop (HPLC-DAD) — cuctema Agilent 1200 (Agilent
Technologies, CAILl), obopynBana c¢ koiona Supelcosil
ABZ+Plus (150 mm x 4,6 mm, 5 um, Supelco, ['epmanns).

3a MMYHOCH3MMHHMSI aHAJHU3 Ca M3IMOJI3BAaHU MHKPOIUIAKOB
gyerery HIPO MPP-96, tepmo mreiiksp PST-60HL 1 aBTOMa-
THYHO TpomuBamo ycrpoicTBo Intelspeed IW-8 (Biosan
SIA, JIatBus).

JlompTHUTENHO ca HW3MOM3BaHU TepMmobiok Digestor Unit
DS6 (FOSS TECATOR, HlBemus) m cuekTpo(oTOMETHP
Specol 11 (Carl Zeiss Jena, I'epmanmus).

EH3uMHO-CBbpP3aH HMYHOCOPOEHTEH aHAIU3
(ELISA)

KonuyecTBEHOTO ompesesisiHe Ha MHUKPOLUCTHHH € U3BBp-
IICHO 4Ype3 KOHKYPEHTEH WHAMPEKTEH CH3MMHO-CBBP3aH
nmynocopOenten ananu3 (ELISA), koiito mo3BossiBa omnpe-
JeTIsTHe Ha 00IIOTO ChBPKAHNUE HA MUKPOLIUCTHHHU.

AHaINU3ET € MPOBEICH C THPIOBCKU KOMITIIEKTH Microcystins-
ADDA ELISA (Gold Standard Diagnostics, CAILl), mpmo-
’KMMH KaKTO 33 CypOBH BOJHH IIPOOH, TaKa M 3a EKCTPAKTH,
cexpansaBanu npu —20 °C. MeToabsT ce OCHOBaBa Ha KOHKY-
PEHTHO CBBP3BaHE MEXAY MHKPOLUUCTHHHTE B Ipobara u
UMOOWIIM3NPAHUS aHTHIeH KBbM CIIEHU(HIHO aHTHTSLIO.

Crnen eranuTe Ha MHKYOAIMsl U OTMUBAHE CBBP3aHUTE KOM-
MJICKCH CE JACTCKTUPAT YPe3 CH3UMHO MapKHPAHO BTOPUYHO
AHTHUTSIO, KOCTO UHIYIUPA KOJOPUMETPUYHA PCAKIIUSI TIPH
nmobaBsiHe Ha cyOcTpatr. IHTCH3UTETHT HA MONYUYCHHS CHUT-
HaJ € 0oOpaTHO MPOMOPIIMOHAJICH Ha KOHIEHTpalusATa Ha
TOKCHHHUTE B mpobaTa U abcopOIusaTa ce u3MepBa MEKTPO-
¢doromerpuuHo npu 450 nm ciie cniupaHe Ha peaKkIusiTa ChC
CTOI-pEeareHT.

Omnpeaensine Ha o011 a30T

OOmuUAT a30T € OmpeeieH Clie] MIHEepaTH3ans Ha MpoOu-
TE C KOHIIEHTPUPaHa CipHA KUCEIMHA B TEPMOOJIIOK, IIPH KOe-
TO OpraHuYHHTE (HOPMHU ce TpaHCcHopMHUpaAT B aMOHHUEB CYJI-
dar. [Tony4eHHST MPOLYKT Ce aTKaIN3UPa, KaTO OTACICHUSAT
amonsk ce nmectumupa c¢ Kjeltec 2100 (FOSS TECATOR,
[[IBennst) u ynmaBsi B pa3TBOP Ha OOpHA KHCETHHA.

KonnuecTBEeHOTO omperesnsiHe € U3BBPIICHO upe3 00paTHO
TUTPyBaHE ChC CTaHIAAPTEH Pa3TBOP Ha COJIHA KHUCEIHHA
(0,01 mol L™). I'panuiiata Ha KOJIMYECTBEHO OIPECIIsSIHE HA
metona e 0,5 mg L.

Onpenensine Ha o611 pocdop
OnpenensiHeTo Ha o011 hochop € MPOBEACHO CHIITACHO CTaH-
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AIM

The aim of the present study is to investigate the presence
of microcystins during the warm seasons of 2024 and
2025, as well as to assess the phytoplankton species
composition and nutrient status in water samples collected
from Krasava Reservoir.

MATERIAL AND METHODS

A comprehensive set of modern analytical instruments
was employed for the purposes of this study. High-
performance liquid chromatography with diode-array
detection (HPLC-DAD) was carried out using an Agilent
1200 system (Agilent Technologies, USA), equipped with
a Supelcosil ABZ+Plus column (150 mm x 4.6 mm, 5 pm;
Supelco, Germany).

For the immunoenzymatic analyses, a HiPO MPP-96
microplate reader, a PST-60HL thermo-shaker, and an
Intelspeed ITW-8 automatic plate washer (Biosan SIA,
Latvia) were used. Additional equipment included a
Digestor Unit DS6 thermoblock (FOSS TECATOR,
Sweden) and a Specol 11 spectrophotometer (Carl Zeiss
Jena, Germany).

Enzyme-Linked Immunosorbent Assay (ELISA)
Quantitative determination of microcystins was
performed using a competitive indirect enzyme-
linked immunosorbent assay (ELISA), allowing for the
assessment of total microcystin content. The analysis
was conducted using commercial Microcystins-ADDA
ELISA kits (Gold Standard Diagnostics, USA), suitable
for both raw water samples and extracts stored at —20 °C.
The method is based on competitive binding between
microcystins present in the sample and an immobilized
antigen for a specific antibody.

Following incubation and washing steps, the formed
complexes were detected using an enzyme-labeled
secondary antibody, which produces a colorimetric
response upon addition of a substrate. The intensity
of the signal is inversely proportional to the toxin
concentration in the sample. Absorbance was measured
spectrophotometrically at 450 nm after termination of the
reaction using a stop solution.

Determination of Total Nitrogen

Total nitrogen was determined after mineralization
of the samples with concentrated sulfuric acid in a
thermoblock, whereby organic nitrogen compounds were
converted into ammonium sulfate. The resulting solution
was alkalized, and the released ammonia was distilled
using a Kjeltec 2100 system (FOSS TECATOR, Sweden)
and captured in a boric acid solution.

Quantification was performed by back-titration with a
standard hydrochloric acid solution (0.01 mol L!). The
limit of quantification (LOQ) for the method was 0.5 mg
L

Determination of Total Phosphorus
Total phosphorus was determined in accordance with
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nmapta BJIC EN ISO 6878:2005 (10), 6a3upan Ha 00pa3yBaHe
Ha (ochomonndaaTeH KOMILIEKC U MOCeBallo crekTpodo-
TOMETPHYHO H3MEpPBaHE.

Ananuszvm e uzevpuien cvc cnekmpogomomemvp Specol
11, kamo zpanuyama na Koauvecmeeno onpeoenane e 0,02
mg L7,

Omnpenesisine HA BUIOBUSI CHCTAB U KOJIMYECTBOTO
KJIETKHU BbB (PUTONIAHKTOHHHUTE CHOOIECTBA B
npooure

[TpoOuTe 3a XMapPOOMOIOTHYEH aHANIH3 ca ChOUpaHU B 00eM
1 L u pukcupanu ¢ nmogxonsiy ¢ukcarop (11) — pa3rBop Ha
Yrepmuon (Utermol). KonnentpupaneTo Ha nmpoOHTe € 0Ch-
IIECTBEHO Ype3 CeJMMEHTANNs 10 MoJyyaBaHe Ha HaMalleH
00eM, OIXOSI 32 MUKPOCKOIICKO M3CJIE/IBAHE.

BuioBusT cheTaB € OMpeieNsiH ¢ TIOMOIITa Ha CIICIIHAN3HU-
paHM OIPEeTUTEIN U aTac, a KOJTHUYECTBEHNUTE OLICHKH ca
M3BBPIICHH upe3 kaMmepa Ha Biirker. Pesynrarure ca uspase-
HU KaTo Opoif KIETKH Ha JINTHP.

3a omeHKa Ha CaNMpPOOHMOIIOTHUYHOTO CHCTOSHHE € H3ITOJ3-
BaH WHACKCHT Ha Pantle-Buck, 6asnpan Ha mHANKAaTOpHATA
CTOMHOCT Ha BHIOBETE W TSIXHATA OTHOCHTEIIHA YEeCTOTA. 3a
HHTEPIPETalus € MPUIOKEHA BPh3Ka MEXK/1y CanpoOHOCT U
TpOQHOCT, ONMcaHa B Hay4YHaTa JuTeparypa (12-14).

CrarucTndecka o0padoTKa Ha JaHHUTE

OOpa0oTkara Ha JaHHUTE € H3BBpHIeHa upe3 Microsoft
Excel. 3a orieHka Ha 3aBUCUMOCTHUTE MEX]Iy KOHIIEHTPaLlNH-
T€ Ha MUKPOLMCTUHHU U ChIBPKAaHUETO HA HYTPHUEHTH (0011
a30T u obu1 hocdop) € MPUI0KEH KOPETaUOHCH aHaIH3 TI0
Pearson.

W3uncnenn ca KOeQUIIMEHTHTE Ha JHHEWHa Kopemanus (1)
n perepmuHanusa (R?), kakTo W mapaMeTpuTe Ha JHHEWHA
perpecust. CTaTuCTHYECKATa 3HAUUMOCT € OLICHEHA ITPH HUBO
p<0,05.

CroiiHocTUTE MOJ TpaHMIIATa Ha KOJIMUYECTBEHO OMpEes-
He (LOQ = 0,2 pg L") ca 3amecTeHH ¢ MOJOBHHATA OT Ta3u
croitrocT (0,1 pg L"), k0eTo € yTBBPAEH MOAXOA MIPH aHATHU3
Ha €KOJIOTHYHH JIAHHH.

JIOM'BIHUTENHO € MPUIIOXKEH t-TECT 3a CpaBHEHHE Ha pe3yJ-
Tarute, nonydyenu upe3 ELISA u HPLC.

PE3YNTATU U OBCBXOAHE

ITocTaHoBKa HA U3CJIEIBAHETO

XpomMatorpad)CKOTO OMpEAC/IsIHE Ha MHUKPOLUCTUHH € OCh-
IIIECTBEHO C BUCOKOC(DEKTUBEH TeueH xpomarorpad ¢ AHoa-
Ho-MmatpuueH netektop (DAD) Agilent 1200. AHanTUTHYHOTO
pasnensiHe ¢ nmpoBeneHo ¢ koiona Supelcosil ABZ+Plus (150
mm X 4,6 mm, 5 pm, Supelco), TepmocTarupana mpu 25 °C.

Karo nopBurkHa (hasa e M310J13BaH TPaAMEHT OT ALleTOHUTPHIT
(HPLC umcroTa) 1 ynrpadncra Boaa (€ISKTPOIPOBOIHMMOCT
0,055 uS/ecm), kM kouto € nodasena 0,1 % TpudayoponerHa
KHCEeIHNHA (CIIEKTPOCKOIICKHU 4yucTa). ['pasnenTHara mporpa-
Ma BkirouBa 20% aneronutpuin npu 0 min xo 46% mpu 20
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the standard BDS EN ISO 6878:2005 (10), based on the
formation of a phosphomolybdate complex followed by
spectrophotometric measurement.

The analysis was carried out using a Specol 11
spectrophotometer, with a method LOQ of 0.02 mg L.

Phytoplankton Composition and Abundance
Samples for hydrobiological analysis were collected
in a volume of 1 L and preserved using an appropriate
fixative (11), specifically Utermdéhl  solution.
Concentration of the samples was achieved through
sedimentation to obtain a reduced volume suitable for
microscopic examination.

Species identification was performed using specialized
taxonomic keys and atlases, while quantitative
assessments were carried out using a Biirker counting
chamber. Results were expressed as cell counts per liter.

The saprobic status was evaluated using the Pantle—Buck
index, based on species-specific indicator values and
their relative abundance. Interpretation was conducted
using established relationships between saprobity and
trophic status as described in the scientific literature
(12-14).

Statistical Analysis

Data processing was performed using Microsoft Excel.
Pearson correlation analysis was applied to evaluate
relationships between microcystin concentrations and
nutrient levels (total nitrogen and total phosphorus).

Linear correlation coefficients (r), coefficients of
determination (R?), and parameters of linear regression
were calculated. Statistical significance was assessed at
a level of p < 0.05.

Values below the limit of quantification (LOQ = 0.2
png L) were substituted with half of this value (0.1 ug
L), which represents a commonly accepted approach
in environmental data analysis.

Additionally, a t-test was applied to compare the results
obtained by ELISA and HPLC methods.

RESULTS AND DISCUSSION

Study Design

The chromatographic determination of microcystins
was performed using a high-performance liquid
chromatograph equipped with a diode-array detector
(DAD) (Agilent 1200). Analytical separation was carried
out on a Supelcosil ABZ+Plus column (150 mm x 4.6
mm, 5 pum, Supelco), thermostated at 25 °C.

A gradient mobile phase consisting of acetonitrile (HPLC
grade) and ultrapure water (conductivity 0.055 pS/cm),
both containing 0.1% trifluoroacetic acid (spectroscopic
grade), was used. The gradient program started at 20%
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min, ¢ 00110 BpeMme 3a xpomarorpadupane 25 min. [ToToksT
Ha nojBrokHaTa (aza e 1 mL/min, a neTexuusita e U3BbpILE-
Ha MpH ABJKUHA HA BBJIHATA 238 nm.

3a xanuOpupaHe Ha CHCTEMaTa ca M3I0JI3BaHN CepTU(UIIN-
paHM pedepeHTHH MaTepuald 3a MUKPOUUCTHH—LR u mu-
kpounctuH—RR (Cifga, Mcnanns), kakto u pedepeHTeH Ma-
Tepuai 3a MUKpoucTHH—Y R (Abraxis, CALL).

B pamkuTe Ha mpoekT Ha Tema ,,Ce30HHa IMHAMHKA Ha MPHU-
OpUTETEH crnopes HoBaTa EBpomelicka AupekTHBa 3a Ka-
YECTBOTO Ha NHUTEHHATa BOAA TOKCHMH MHUKPOUUCTHH—LR,
¢unancupan ot ®oup ,,Hayunu m3cnegBanusa™ (PHU) mo
Horosop Ne KII-06-M69/5 ot 15.12.2022 1., mo KOHKYpC 3a
¢uHAHCHpaHEe HAa HAyYHU M3CJICABAHMS HA MJAJN yUCHH H
MIOCT/IOKTOPAHTH, 0€ OCHTYpeHa BB3MOXKHOCT 3a ITBPBU ITBT
B brirapus na ce mpocnenu B AMHAMUKA HAJIWYUETO HA MU-
KPOLMCTHHH B MUTEHHM BOAM, KOETO NMPOABIKABA U C IPO-
eKT ,,JI3crnenBaHe Ha ITMAHOTOKCHHU B HSKOW OBITApPCKH
Bonoemu (CYANOACTION-BG)®, ¢ HannonaHO ch(hUHAH-
cupare no nporpama COST — Axnwmst CA23160 “Effective
Lake management: reducing cyanobacteria by actions in the
catchment (CYANOACTION)” mo gorosop ¢ ®HU Ne KII-
06-KOCT/3/10.06.2025 .

IIpoGoB3emMaHe U MPOOONOATOTOBKA

OO0 3a M3cIeABaHMS MEPUOA Ca B3CTH M aHAJIM3UPAHU 3a
HaJIMYMe Ha MUKPOLUCTHHH, HyTPUCHTH U BUIOB ChCTaB Ha
nuanobakrepunte S mpobu npes 2024 1. n 3 mpobu npes 2025
L.

BoxHuTe mpobu, nperHa3HaYeHH 3a ONpeesiHe Ha MHKPO-
LUCTUHH, Ca CbXPaHSIBaHHU B 3aMPa3eHO ChCTOSHHE B ILIACT-
MacoBu Oytmiku ¢ obem 1,5 L. [Ipenn ananu3 mpodute ce
pasmpassiBaT, KaTo IpU HAJIM4YHe Ha MACHUBHM IIMaHOOAKTe-
pHaTHH IBb(TEKH ce MpHilara IBYKPAaTHO 3aMpassiBaHe U
pasmpassiBaHe C LeJI I'BIHO JU3HPaHe Ha KJICThYHUTE CTCHH
1 0cBOOOXKIaBaHE Ha BBTPEKICTHUHUTE TOKCHHHU.

Crnen pasmpassiBane npodute ce (uiaTpyBaT Npe3 CThK-
noBnakHecT GuaThp (glass microfiber filter GF/A, @ 47 mm,
Cytiva, CAIII).

dunrpyBanuTe mpolOM ce mojuiarar Ha TBBbpHo(dasHa exc-
Tpakuus ¢ usnonssane Ha SPE xaprpumku Oasis HLB 60
pum (LP), 6 mL (Waters Corporation, CAIL]). Enyupanero ce
n3pbpiiBa ¢ MeraHon (HPLC uncrora), cien KoeTo enyarsT
ce n3napsiBa JI0 CyXo0 MoJ JIeK TOTOK a30T. CyXHST OCTaThK Ce
paztBaps B 0,5 mL 50 % (v/v) metano.

[Monyuenure kpallHu ekcTpaktu ce puiarpysat mpe3 PTFE
MemOpanuu puntpu (0,45 pm, Alltech, CAILL) nmpenn xpoma-
Torpadcku aHaIN3.

Azoeup ,,Kpacasa* e cpeaHo roissm BogoeM B 3amaaHa bbii-
rapusi, Ha okosio 10 kM oT rpan bpe3Huk, Mex 1y TUIaHUHUTE
3aBaiicka U Bucksp. BojoeMbT ce 3axpaHBa OT MaJKH PEKH
kato Koncka, Ceetns, Pomancka u babemika, uMa 1bJnKrHa
1,3 xM, mupourna 0,3 KM ¥ JBa pbKaBa B MU3TOYHATA YACT.
Hanmopckarta My BucounHa e 815 M, a o0muaT o6em e 0KoJio
3 maH. M%, oT kouTo 775 000 M® ca ,,MBpTHB* 00em. Criopen
nanau oT toHu 2024 r. HanuyHata Boga e 1 733 769 m? (15).
SI30BUPBT OCUTYpsBA MUTEHHO-OMTOBO BOJOCHAOASIBAHE 3a
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acetonitrile at 0 min and increased to 46% at 20 min, with
a total chromatographic run time of 25 min. The flow rate
of the mobile phase was 1 mL/min, and detection was
performed at a wavelength of 238 nm.

Certified reference materials for microcystin-LR and
microcystin-RR (Cifga, Spain), as well as a reference
material for microcystin-YR (Abraxis, USA), were used
for system calibration.

Within the framework of the project entitled “Seasonal
Dynamics of the Priority Toxin Microcystin-LR According
to the New European Drinking Water Directive,” funded
by the National Science Fund (NSF) under Contract No.
KP-06-M69/5 of 15.12.2022, under a call for funding
research by young scientists and postdoctoral researchers,
an opportunity was provided for the first time in Bulgaria
to monitor dynamically the presence of microcystins in
drinking water. This work continues under the project
“Investigation of Cyanotoxins in Selected Bulgarian
Water Bodies (CYANOACTION-BG),” with national co-
funding under the COST Programme — Action CA23160
“Effective Lake Management: Reducing Cyanobacteria
by Actions in the Catchment (CYANOACTION),” under
NSF Contract No. KP-06-KOST/3/10.06.2025.

Sampling and Sample Preparation

During the study period, a total of five samples collected
in 2024 and three samples collected in 2025 were
analyzed for the presence of microcystins, nutrients, and
cyanobacterial species composition.

Water samples intended for microcystin determination
were stored frozen in plastic bottles with a volume of
1.5 L. Prior to analysis, samples were thawed; in cases
of massive cyanobacterial blooms, a double freeze—thaw
cycle was applied to ensure complete lysis of cell walls
and release of intracellular toxins.

After thawing, samples were filtered through a glass
microfiber filter (GF/A, @ 47 mm, Cytiva, USA).

The filtered samples were subjected to solid-phase
extraction (SPE) using Oasis HLB cartridges (60 pm
(LP), 6 mL, Waters Corporation, USA). Elution was
performed with methanol (HPLC grade), after which the
eluate was evaporated to dryness under a gentle nitrogen
stream. The dry residue was reconstituted in 0.5 mL of
50% (v/v) methanol.

The final extracts were filtered through PTFE membrane
filters (0.45 um, Alltech, USA) prior to chromatographic
analysis.

Krasa Reservoir is a medium-sized water body in
Western Bulgaria, located approximately 10 km from
the town of Breznik, between the Zavalska and Viskyar
mountains. The reservoir is fed by small rivers such as
Konska, Svetlya, Romanska, and Babeshka. It has a
length of 1.3 km, a width of 0.3 km, and two branches in
its eastern part. Its elevation is 815 m above sea level, and
its total volume is approximately 3 million m? of which
775,000 m* constitute “dead” volume. According to data
from June 2024, the available water volume is 1,733,769
m?® (15). The reservoir provides drinking and domestic
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BpesHuK ¥ OKOJNIHUTE cejla, KaTO YacT OT TAX C€ 3aXpaHBar
upe3 BogocHabauTenHara rpymna CekupHa — bpesnuk, a oc-
TAHAJIUTC — OT JIOKAJIHU U3TOYHHUIIH.

Pesynrarure ot ananu3uTe Ha podwu, B3eTH npe3 2024-2025
I., 32 BIJIOB ChCTaB Ha (PUTOIJIAHKTOHA ca 0000MIICHN B Ta0-
nuna 1, a B Tabnuma 2 ca 0000IIeHN JaHHUTE 32 HAJIMYHE Ha
MHUKPOIIUCTUHU U HY TPHCHTH.

Ta6bnuya 1. Peaynmamu om udeHmucbukayusi Ha
gumonnaHkmoH — si308up ,Kpacasa“ 2024—2025 a.

ENVIRONMENT AND HEALTH

water supply for Breznik and surrounding villages, some
of which are supplied through the Sekirna—Breznik water
supply system, while others rely on local sources.

The results from the analyses of samples collected during
20242025 for phytoplankton species composition are
summarized in Table 1, while data on the presence of
microcystins and nutrients are presented in Table 2.

Table 1. Krasava Reservoir 2024-2025 Phytoplankton
identification results

TCN (06w 6poii PBSITS (Pantle-Buck’s canpo6uoJioru-
Nynkr/ Bunose KJjaerku)/ L YeH MHAeKC H TPO(PHYHO ChCTOsIHNE)
Mecel Ha t+0,2°C
B3eMaHe Ha Species TCN (Total Cells | PBSITS (Pantle-Buck’s Saprobiological
npoou Number/ L Index and Trophic State)
Sampling
point/month 2024 2025 2024 2025 2024 2025 2024 2025
Euglenophyta
Trachelomonas
volvocinopsis
Cyanophyta
s3. Kpacasa Anabaena affinis
M. FOHH Bacillariophyta
’ Cyclotella comta 1,5
Cymbella spp. 6,7x B-mesosabrobic/
Ifgtsl:f\‘;gir 26,4 . Chlorophyta . 10° . oligo-mesotrophic .
June Closterium state
navicula
Oocystis
lacustris
Dinophyta
Ceratium
hirundinella
Bacillariophyta
- Cymbella spp.
13. Kpacasa ISB; c1}lllarlgphyta Amphora spp.
phanodiscus -
M. 1011 atraca Navicula spp. 1,8 ) 2,5 )
Navicul Chlorophyta 15 1.9 B-mesosabrobic/ B-mesosabrobic/
Krasava 27,0 25,2 avieuw’a Chlorella = X X oligo-mesotrophic oligo-mesotrophic
. ’ ’ astrum h 0° 10° & P & P
Reservoir g vulgaris state state
Jul Euglenophyta Cyanophyta
Y Trachelomonas OZcillalt)or)ila spp
volvocinopsis Merismopedia
tenuissima
Cryptophyta
Cryptomonas
ovata Chlorophyta
Rhodomonas Chlorella
lacustris vulgaris
Euglenophyta Oocystis
a3, Kpacasa Trachelomonas lacustris
“ .aB{", or volvocinopsis Closterium
- aBry Dinophyta acerosum 2,0 2,1
Ceratium Euglenophyta 5,8 2,8x B-mesosabrobic/ B-mesosabrobic/
g?slg f\‘/)gir 24,2 234 hirundinella Trachelomonas 10° 10° oligo-mesotrophic | oligo-mesotrophic
August Bacillariophyta volvocinopsis state state
g Amphora spp. Cyanophyta
Navicula spp. Anabaena
Chlorophyta solitaria
Didymocystis Dinophyta
bicellularis Ceratium
Chrysophyta cornutum
Dinobrion
sertularia
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3. Kpacaga
M. CEITeM-
BpH
Krasava 18,0
Reservoir
September

20,0

Euglenophyta
Trachelomonas
volvocinopsis
Phacus elegans
Dinophyta
Ceratium
hirundinella
Cryptophyta
Rhodomonas
lacustris
Bacillariophyta
Amphora spp.
Synedra acus
Cyclotella comta
Fragilaria
crotonensis
Asterionella
formosa
Gyrosigma spp.

Cyanophyta
Anabaena
solitaria
Dinophyta
Ceratium
hirundinella
Chlorophyta
Chlorhormidium
rivulare
Bacillariophyta
Epithemia spp.
Euglenophyta
Phacus spp.

6,6 X
10°

1,1 x
107

1,7
B-mesosabrobic/
oligo-mesotrophic
state

1,7
B-mesosabrobic/
oligo-mesotrophic
state

a3. Kpacaea
M. OKTOMBPH
Krasava 14,8
Reservoir
Octomber

Cyanophyta
Anabaena
solitaria
Euglenophyta
Trachelomonas
volvocinopsis
Phacus elegans
Bacillariophyta
Amphora spp.
Dinophyta
Ceratium
hirundinella
Cryptoophyta
Rhodomonas
lacustris

54 x
105

1,8
B-mesosabrobic/
oligo-mesotrophic
state

Tabnuya 2. Pesynmamu om aHanu3u 3a ornpedesisiHe Ha
MUKPOUUCMUHU U HympueHmu — si3oeup ,Kpacaea“

2024-2025 a.

Table 2. Krasava Reservoir 2024-2025. Results of
analyses for the determination of microcystins and

nutrients

IMynxkt/
Mecel Ha B3eMa-
He HAa Mpoou

Sampling point/
month

ELISA
LOQ 0,15 pg L*

MC-RR, -YR, -LR,

LOQ 0,2 pg L

gL

O6m N,
mg L

LOQ0,5mg L

General N,

mg L

LOQ0,5mg L™

06 P,
mg L™

LOQ 0,02 mg L

General P,
mg L™

LOQ 0,02 mg !

2024

2025 2024

2025

2024

2025

2024

2025

s13. Kpacasa
M. IOHH

Krasava
Reservoir
June

<LOQ

- <LOQ

1,80 + 0,18

0,002

0,023 +

s13. Kpacasa
M. I0JTH

Krasava
Reservoir
July

<L0Q

<L0OQ <L0OQ

<L0OQ

1,75+0,18

1,81 £0,18

0,032 + 0,003

0,122 + 0,012

s13. Kpacasa
M. aBr'yCT

Krasava
Reservoir
August

<L0Q

<L0OQ <L0Q

<L0Q

1,76 £ 0,18

0,81 +0,08

0,108 = 0,011

0,067 +
0,007

3. Kpacasa
M. CEeIITeMBPH

Krasava
Reservoir
September

<LOQ

<LOQ <LOQ

<LOQ

1,88 £ 0,19

1,96 £ 0,20

0,008

0,082 +

0,035+ 0,004

3. Kpacasa
M. OKTOMBpHU

Krasava
Reservoir
Octomber

<LOQ

- <LOQ

1,25+0,13

0,131 £ 0,013 -
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DUTOMIIAHKTOHHOTO ChOOIIECTBO Ha A30BUD ,,Kpacasa™ mpe3
n3cnenBanus nepuon 2024—2025 r. ce xapakTepusupa ¢ OTHO-
CUTETHO OeJieH BUI0B ChCTAB, BKJIIOYBAII IIPE/ICTABUTEIH Ha
Cyanophyta, Chlorophyta, Bacillariophyta, Euglenophyta,
Cryptophyta, Chrysophyta u Dinophyta. Ce3onHaTta nuHa-
MHKa [T0Ka3Ba peayBaHe Ha JOMHUHHUpPAIIN BUAOBE, 6e3 (dop-
MHUpPaHEe Ha MAaCOBH TOKCHYHH IIb(TEXKH.

B peauna npobu BUAOBETE ca MPENICTABEeHN B HUCKU KJIEThU-
HU KOHLIEHTpAIIMH, KOETO € MOKa3aTeJHO 32 YMEPEHO TpO-
¢uuHO oborarsiBaHe Ha Bojoema. Haii-moOpe npencraBeHH
mpe3 1esusi HabJIoIaBaH CE30H Ca JIMAaTOMOBUTE BOJOPACIIH,
KOETO € XapaKTEePHO 338 CPABHUTEIHO YHCTH CTOAIIH BOJIH.

YcTaHOBEHOTO TIPUCHCTBHE Ha Aphanocapsa spp. u
Oscillatoria spp. B OTAETHHU TOAUHU OT PETPOCTICKTUBHU Ha-
OyroieHrsI, KaKTO M Ha 3JaTHCTOTO Bojmopacio Dinobryon
sertularia, TOTBBPXK/IaBa OJUT0O-Me30TPOGHHS XapaKkTep Ha
BOJIOE€MA, THI KaTO MOCIEAHUAT BHJ € MHIUKATOP 3a A0OBD
€KOJIOTUYEH CTaTyC.

BbB BcHuk# mpobH € perncTpupaHo HaJaudne Ha abHOCEeCTOH,
KOETO HaCOYBa K'bM MOBHUIIICHA MBTHOCT B OT/ICJTHU IEPHOIH U
ITyHKTOBE, BEPOSITHO CBBpP3aHa C XUAPOAMHAMUYHHN MPOLECH
U Ce30HHA MUKCHSL.

CamnpoOuoiiornyHata OICHKA, H3BBPIICHA M0 METOAa Ha
Pantle — Buck, moka3Ba cTOHHOCTH Ha MHAEKCA B JHUAMa30Ha
1,5-2,2.

Te3u cTOWHOCTH XapakTepusupar [-mMe30carnpoOHO ChCTOS-
HUE U OJUTO-ME30TPO(deH cTaTyc.

ToBa 03HAuaBa YMEpPEHO OPraHHYHO OborarsiBaHe W J0OPO
(GyHKIMOHUpPAHE HA JUCHMUIAIIMOHHUTE MIPOIIECH BBB BOJIO-
ema. [10100HO ChCTOSTHKE Ce Pa3riiekaa KaTo OTHOCHTEIHO
cTabuIIeH eKOJIOTUeH OalaHC 3a CPEHOIIAHUHCKH SI30BUPU.

[Ipes 2024 1. ce HabMIOAaBa yCTOHYMBA J-Me30campoous mpe3
LeHsT U3CIeABaH Ce30H, KOETO NMOTBBPIKAaBa CTAOMIHOCTTA
Ha eKOCHCTeMaTa M JIMIICaTa Ha 3HaYMMH OpraHHYHHU o0ora-
TsSIBAHUWSI.

[ToBHIIEHOTO KOJIMYECTBO aOMOCECTOH MpPE3 CENTEMBPHU—OK-
ToMBpU 2024 I. BEpPOSTHO € CBBP3aHO C €CEHHATA LIUPKYIaLlUs
Ha BOJHHUTE MaCH.

BbIpekn perucTpupannTe BUCOKH JICTHH TEMIICPATY PH, JIHTI-
cara Ha [IMaHOOAKTEpHaTHH IBPTEKHU MOKA3Ba, Y€ TEMITEpa-
TYPHHSAT (HaKTOp HE € JUMHUTHPAIL, a BOJOEMBT CE XapaKTe-
pHU3UPa C OTHOCUTEIIHO CTAOUJICH OJMT0-Me30TpodeH cTaTyc.

PeSyJ’ITaTI/ITe OT HACTOAMIOTO HM3CJICABAHC MOKAa3BaT OrpaHU-
YCHO U CMMU30ANYHO MMPUCHCTBUC HA MUKPOLIMCTUHH.

ITpe3 2024 r. u 2025 1. HEe € yCTAaHOBEHO HATMYHE Ha MUKPOITH-
CTHHU B aHAJU3UPAHUTE IPOOH.

PeTpocniekTHBHUTE JaHHU MMOKa3BaT cxonHa kapTuHa (16, 17):
» 2005 r. — nurca;

» 2017 r. — nunca;

» 2022 r. — nunca;

» 2023 1. — cle10BY KOJIMYECTBA;

» HACTOSIIIIOTO MPOYyYBAHE — JTHUIICA.

ToBa moTBBpkKAaBa, Ye A30BUP ,,KpacaBa™ He € CKJIOHEH KbM
(dbopMupaHe Ha TOKCHYHH ITHAHOOAKTEPUATHH CHOUTHS.

ENVIRONMENT AND HEALTH

The phytoplankton community of Krasa Reservoir
during the study period 20242025 was characterized by
relatively low species diversity, including representatives
of  Cyanophyta,  Chlorophyta, Bacillariophyta,
Euglenophyta, Cryptophyta, Chrysophyta, and
Dinophyta. Seasonal dynamics indicated a succession of
dominant species without the formation of massive toxic
blooms.

In a number of samples, species were present in low
cell concentrations, indicative of moderate trophic
enrichment of the water body. Diatoms were the most
consistently represented group throughout the observed
period, which is typical of relatively clean standing
waters.

The recorded presence of Aphanocapsa spp. and
Oscillatoria spp. in certain years based on retrospective
observations, as well as the chrysophyte Dinobryon
sertularia, confirms the oligo-mesotrophic character of
the reservoir, as the latter species is an indicator of good
ecological status.

Abiotic seston was detected in all samples, suggesting
increased turbidity during certain periods and at specific
sampling points, likely associated with hydrodynamic
processes and seasonal mixing.

Saprobic assessment performed according to the Pantle—
Buck method showed index values ranging from 1.5
to 2.2. These values characterize a [-mesosaprobic
condition and an oligo-mesotrophic status, indicating
moderate organic enrichment and effective functioning
of dissimilation processes within the reservoir. Such
a state is considered indicative of a relatively stable
ecological balance in mid-mountain reservoirs.

In 2024, a stable B-mesosaprobic condition was observed
throughout the entire study period, further confirming
ecosystem stability and the absence of significant organic
pollution.

The increased amount of abiotic seston observed in
September—October 2024 is likely related to autumnal
water circulation.

Despite the recorded high summer temperatures,
the absence of cyanobacterial blooms indicates that
temperature is not a limiting factor, and the reservoir
maintains a relatively stable oligo-mesotrophic status.

The results of the present study indicate a limited and
episodic presence of microcystins. No microcystins were
detected in the analyzed samples in 2024 and 2025.

Retrospective data show a similar pattern (16, 17):
» 2005 — not detected;

» 2017 — not detected;

» 2022 — not detected;

» 2023 — trace amounts;

» present study — not detected.

These findings confirm that Krasa Reservoir is not prone
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Konuenrpauuunre Ha o601 a3ot Bapupar B uHrepnasa 0,81— to the development of toxic cyanobacterial events.

1,96 mg L™, ana ofm (ocdop noxassat no-mnpoK AMaNazOH: Total nitrogen concentrations ranged between 0.81 and
0,023-0,131 mg L™ 1.96 mg L, while total phosphorus exhibited a broader
Ha ¢mur. 1 u 2 ca npefcraBeHr pe3ylTaTUTE OT aHATHM3UTE 32 range: 0.023-0.131 mg L.

CBhABpXKaHUE Ha 0011 a30T (pur. 1) 1 06111 hocdop (¢pur. 2) BBB

Figures 1 and 2 present the results of the analyses of
BOJIHHUTE MPOOH, B3ETH OT #13. ,,Kpacasa“

total nitrogen (Fig. 1) and total phosphorus
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Figure 1. Results of analyses for total nitrogen content in
water samples taken from Krasava Reservoir
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Krasava Reservoir

B Tabn. 3 ca mpeacTaBeHW KOpENAlMOHHW 3aBHCHMOCTH
MEXy U3CIIEJBAHUTE MMapaMeTpu IpHU NyHKT 3. ,,Kpacasa“

3220242025 r.

Ta6nuya 3. KopenayuoHHU 3a8UcumMocmu Mexoy
uscnedsaHume rnapamempu rnpu s3o8up ,Kpacasa“®
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Figure 2. Results of analyses for total phosphorus
content in water samples taken from Krasava
Reservoir

Table 3 presents correlations between the studied

parameters at the Krasava Reservoir for 2024—2025.

Table 3. Correlations between the studied parameters at
the Krasava Reservoir 2024-2025

2024-2025 .
I'opuna ITapamerpu Perpecuonno )
yYpaBHeHHe r R p
Year Parameters . .
Regression equation
MC-N HE ce U3YHUCIIsIBA - — -
not calculated
2024 MC-P HE Ce U3UUCIIsIBa — — -
not calculated
N-P N=0,789-P + 1,66 0,070 0,005 0,911
MC-N HE ce U3YHUCIIsIBa - - -
not calculated
2025 MC-P HE Ce U34MCIIsIBA - - -
not calculated
N-P N =-3,41-P + 1,88 —0,437 0,191 0,713

3aovenencka: MC — muxpoyucmunu, N — 06wy azom, P — 06wy ¢hocop,
r — Koeghuyuenm Ha auHelina Koperayus, R? — koeuyuenm na
OdemepMuHayus, p — HUBO HA CINAMUCIUYECKA SHAYUMOCTI

KopenauuonHust aHanus Ha JaHHUTE OT s3. ,,Kpacasa“ mo-
ka3Ba, ue npe3 2024 r. u 2025 r. BCHUKU U3MEPEHH KOHIIECH-
TpaIuil Ha MUKPOIIMCTUHU ca TIOJ TpaHUIaTa Ha KOJTHYECT-
BEHO ONpEICIsIHe, KOeTO HE MO3BOJISBA W3BHPIIBAHETO HA
KOpEJTAaIMOHEH aHAIN3 MKy MUKPOITUCTHHHUTE W HYTPHUCH-
THTe. AHAJIU3BT Ha 3aBUCHMOCTTAa MEXy OOIINS a30T u 00-
s pocdop mokaspa JIUIICa Ha SICHO U3Pa3eHa BPh3Ka MEXKIY
JIBaTa Mokasarels Mpe3 pasriiexkJaHus MEPUO]I.

Jlurcata Ha TOKCHYHH H'B(bTC)KI/I, HUCKHUTC KJIICTBbYHHU KOH-
LOCHTpAalu Ha III/IaH06aKTepI/II/I u npeoﬁnaaaBaHeTo Ha Jua-
TOMOBHU BOAOPACIIN MMOKa3BAT HUCHK PUCK OT KOHTAMHWHAIUA
C TUaHOTOKCHUHH.

IIpe3 2024 1. u 2025 1. BCHYKH U3MEPEHH CTOWHOCTH Ca U/ICH-
trunu (0,1 ug L), mopaau koeto t-test He MOXe 1a Obe mpu-
noxeH. ToBa MOTBBPIK/1aBa CbOTBETCTBUETO MEKy pe3yJiTa-
tute, nonydenu upes HPLC u ELISA metoaurte.

102

Note: MC — microcystins; N — total nitrogen; P — total
phosphorus; r — linear correlation coefficient; R?— coefficient of
determination; p — level of statistical significance.

The correlation analysis of data from Krasa Reservoir
indicates that in 2024 and 2025 all measured
concentrations of microcystins were below the limit of
quantification, which precludes the performance of a
correlation analysis between microcystins and nutrients.
The analysis of the relationship between total nitrogen and
total phosphorus shows no clearly expressed correlation
between the two parameters during the studied period.

The absence of toxic blooms, the low cell concentrations
of cyanobacteria, and the dominance of diatoms indicate
a low risk of cyanotoxin contamination.

In 2024 and 2025, all measured values were identical (0.1
png L), and therefore a t-test could not be applied, which
confirms the agreement between the results obtained
using the HPLC and ELISA methods.
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3AKINIOYEHUE

KoMIIIeKCHUAT aHaiaM3 Ha pe3ylTaTUTE OT IIPOBEICHU-
Te u3cnenBanus mpe3 mepuona 2024-2025 r., MOTBIHEH C
PETPOCIEKTUBHU JaHHHU, [IOKa3Ba, 4ye s130BUp ,,Kpacasa™ ce
XapaKTepu3upa ChC CTAOMIIEH OJTUTO-MEe30TPO(EeH CTaTyC H
[-mMe30canpoOHO CBHCTOSTHUE, CHOTBETCTBAIIU HAa yYMEpPEHO
OpraHWMYHO oboraTsBaHe W MOOBP EKOJOTHYEH MOTEHIHAI.
DUTOIMIAHKTOHHOTO CHOOIIECTBO € OTHOCUTEIHO OETHO 10
BUJIOB CHCTaB, C IOMUHUPAHE Ha JAMATOMOBH BOJOPACTH H
OTPaHMYCHO NPHUCHCTBHE Ha IMaHOOaKTepuu, 6e3 ¢dopmu-
paHEe Ha TOKCHYHHM LbPTEKU. YCTAHOBEHU Ca E€AMHCTBEHO
CJIEZIOBH KOJIMYECTBA MUKPOIMCTUH—LR eKBUBalIE€HTH B OT-
neman npobu pe3 2023 1. (17), 6e3 moTBBpIKACHNE B CIIeABA-
IMUTE TOAWHU. JJaHHUTE 3a ChAbpKaHHE HA MUKPOIUCTHHH,
nonmy4eHnn oT ELISA ananu3 Ha n3crnenBaHuTe mIpoodw, ca aHa-
JIOTUYHMU TI0 CTOHHOCTH ¢ Te3H, monydenn upe3 HPLC mero-
na. KoHneHTpanunTe Ha HyTPUEHTHU Ca B YMEPEHH T'PAHHUIN,
KaTo He ce HaOIroaBa yCTOHYNBA 3aBUCUMOCT C TIPOIYKIHU-
ATa Ha TOKCHHH. KaTo 1su10 sI30BUPBT ITOKa3Ba HUCHK PUCK OT
KOHTaMHUHAIMsI ¢ IMAaHOTOKCHHU, HO C OTJIE/ M3MOJI3BAHETO
My 3a IMHUTEHHO-OMTOBO BOJOCHAOsSBAaHE € IeIecho0pa3Ho
MPOBEXKJAHETO HA MEPUOANYEH MOHUTOPHUHT IPE3 TOILIIUTE
CE€30HH, 0COOCHO MPH MOBUIIICHO HYTPHEHTHO 000TaTsABAHE U
KJINMaTHYHU aHOMaJIHH.
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CONCLUSIONS

The comprehensive analysis of the results obtained
during the 2024-2025 study period, supplemented by
retrospective data, indicates that Krasa Reservoir is
characterized by a stable oligo-mesotrophic status and
a B-mesosaprobic condition, corresponding to moderate
organic enrichment and good ecological potential. The
phytoplankton community is relatively poor in species
composition, with dominance of diatoms and limited
presence of cyanobacteria, without the formation of
toxic blooms. Only trace amounts of microcystin-LR
equivalents were detected in individual samples in 2023
(17), with no confirmation in subsequent years.

The data on microcystin content obtained by ELISA
analysis are consistent with those obtained using the
HPLC method. Nutrient concentrations remain within
moderate ranges, and no stable relationship with toxin
production is observed.

Overall, the reservoir demonstrates a low risk of
cyanotoxin contamination. However, given its use for
drinking water supply, periodic monitoring during
the warm seasons is recommended, particularly under
conditions of increased nutrient enrichment and climatic
anomalies.
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3APABE HA HACENEHWETO

BPB3KA MEXOY NOBEAEHYECKUW
3APABEH PUCK, MUKPOBUOMHA
AWNHAMUKA U PENMPOOAYKTUBHO
30PABE NPU XEHU BbB
®EPTUNNTHA Bb3PACT

Mapueaa IlerpoBa

Hab;uOHGﬂeH yenmvbp no O6M4€CWZ€€H0 30pa6e u anaausu

PE3IOME

Bwveeoenue: [losedenueckume paxmopu yuacmeam 6 us-
2pasicOanemo Ha penpoOyKmMuHUs 30paseH NPo@ UL U Mo2am
0a ce cevbp36am ¢ MUKPOOUOMHAMA U OAPUEPHAMA PeSYNaAYUsL
npu gcenume 6v8 hepmunna evpacm. Endomempuannusm
MUKpOOUOM U ypesnama bapuepHa QyHKYuUs npediacam 6v3-
MOICHOCH 3d NO-YSLIOCMHO Pa30upane Ha 63aumo0eicmeu-
emo MedHcOy HAUUH HA AHCUBON, MUKPOOHA XOMeoCcmasa u pe-
npooyKmueHo 30pase.

Len: Jla ce ananuzupam epvskume mexncoy 30pagHus puck,
C8BP3AH ¢ NOBEOCHYECKU (PAKMOPU, MUKPOOUOMHAMA OUHA-
MUKQ U penpoOyKmMueHUs NPpOUIL npu JHeeHu 6b8 pepmuina
ev3pacm.

Mamepuan u memoou: Ilposedeno e npoyusane cped 168
grcenu Ha év3pacm 20-49 eoounu. Hznonzeanu ca PCR-6a3u-
PaHu eHOOMeMPUATHY MUKPOOUOMHU AHATUZU 6 08d 8peMe-
68U MOMEHMA, CEPYMHO onpeoenane Ha 30HYAUH U OAHHU OM
CManoapmu3upano aHKemHo npoyusame, ooXeawauo Ha4u-
HA HA JHCUBOM, PeNPOOYKMUBHAMA U CUMNIMOMHAMA AHAM-
Hesa.

Pesynmamu: Ycmanoeena e 6ucoka yecmoma Ha CMecenu
U oucouomudHU MUKpOOHU NPouIU, OMYyemauea MuKpoo-
Ha ounamuxa medxcoy oseme PCR uzcredsanus u noguuienu
cpeonu cmounocmu na 30nyaun. Ilo-onazonpuamua Mukpoo-
Ha OuHaMmuxa ce HabNI0OA8A NO-4eCmo NpU YYACMHUYKU C
N0-30PABOCI06€H HAYUH HA HCUBOM.

3aknrouenue: Pesynmamume nodxkpensm HeoOX00UMOCHI-
ma om unmezpupan no0xo0 KvM penpooyKmueHomo 30pase,
KOUMo omuuma nogeoeHueckume axmopu, MUKpoOUOMHA-
ma pezyrayus u upeeHama dapuepra QyHKyus.

Karo4oBu 1ymMu: noBeeH4YecK HakTopy,
SHJIOMETPHAJIEH MEKPOOHOM, MEKPOOHOMHA
JUHaMUKa, 30HYJIMH, PEPOIyKTHBHO 31paBe,
00IIeCTBEHO 3paBe

POPULATION HEALTH

BEHAVIOURAL RISK FACTORS,
MICROBIOME DYNAMICS AND
REPRODUCTIVE HEALTH IN
WOMEN OF REPRODUCTIVE
AGE

Mariela Petrova
National Center of Public Health and Analyses

ABSTRACT

Background: Behavioural factors contribute to the
reproductive health profile and may be associated
with microbiome and barrier regulation in women of
reproductive age. The endometrial microbiome and
intestinal barrier function provide an opportunity
for a more comprehensive understanding of the
interaction between lifestyle, microbial homeostasis
and reproductive health.

Aim: To analyse the relationships between health
risk associated with behavioural factors, microbiome
dynamics and reproductive profile in women of
reproductive age.

Materials and Methods: A study was conducted among
168 women aged 20—49 years. PCR-based endometrial
microbiome analyses at two time points, serum zonulin
assessment and data from a standardized questionnaire
survey covering lifestyle, reproductive history and
symptom history were used.

Results: A high frequency of mixed and dysbiotic
microbial profiles, clear microbiome dynamics between
the two PCR assessments and elevated mean zonulin
levels were established. More favourable microbiome
dynamics were more frequently observed among
participants with a healthier lifestyle.

Conclusion: The results support the need for an
integrated approach to reproductive health that
considers behavioural factors, microbiome regulation
and intestinal barrier function.

Key words: behavioural factors; endometrial
microbiome; microbiome dynamics; zonulin;
reproductive health; public health
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30PABE HA HACENEHWETO

BbBEOEHUE

PerponyKTHBHOTO 3/1paBe Ha )KEHNUTE BbB (DepTHIIHA BB3PacT
ce (opMupa Mox BIMSHHE HA MHOXKECTBO B3aHMMOCBBP3aHH
¢aktopu. Hapen ¢ OMOIOTHYHUTE M KIMHUYHUTE XapaKTe-
PHCTHKH, BCE IIO-TOJIIMO 3Ha4YeHUE NMPHUIOOMBAT IMOBEICH-
4eCcKUTe (AaKTOpH, 3ApaBHATa I'PaMOTHOCT, JOCTBIIBT IO
npoQUIAKTHKA U TOLABPKAHETO HA 30PABOCIOBHU HABHUIIH.
JlaHHUTE 3a PasnpOCTPAaHEHUETO HA PUCKOBUTE (aKTOPH B
bbirapus noguepTaBaT 3HAYEHHETO HA XPaHEHETO, hU3HUe-
CKaTa aKTHBHOCT, TIOTIOHOIYIIEHETO M AJKOXOJIHATa KOH-
CyMalMsi KaTo BOJCIIM MOAM(UIHMPYEMH KOMIIOHEHTH Ha
3npaBHUA puck (1).

[Ipu >xeHuTE Te3u (pakTOPU UMAT 3HAUCHUE HE CaMoO 3a XPo-
HUYHATa OOJIECTHOCT, HO M 3a PENPOAyKTUBHATA (YHKIIHSL.
XpaHeHeTo, JBUraTelHaTa aKTUBHOCT, TIOTIOHEBATa E€KCIIO-
3UIMS, aJKOXOJIHATA KOHCYyMaIlds, MCHXOCMOIIHOHATHOTO
HaTOBApBaHC U CHHAT y4daCTBAT B peryjaludaTa Ha MeTa60-
JIUTHHU, CHAOKPUHHH U BBH3NAJIUTCIHHU MMPOUECHU, KOUTO MO-
rar Jia ce oTpassT BbpXY (pepTHiInTeTa U PEerpOyKTUBHUTE
pesyatatu (2,3).

PasrnexxjaHeTo Ha MUKPOOMOMHHUTE MEXaHM3MH pasLIUpsi-
Ba aHaJM3a Ha TOBa B3amMojeicTue. UpeBHaTa MUKpPOOU-
oTa ydacTBa B MeTa0oJM3Ma Ha XpaHUTEIHHUTE CyOCTparHy,
CHHTE3a Ha KHCOBEPM)XHM MAaCTHU KHCEJIMHU, UMYHHaTa
perynamnus ¥ MoJabp)KaHEeTO Ha YpeBHara OapuepHa (yHK-
uus (4,5). EHIoMeTpHaiHuaT MUKPOOHOM, OT CBOSI CTpaHa,
ce pasriexja Karo HUCKOOMOMAacoBa MHKPOCpPENa C MOTEH-
[MAJIHO 3HAYCHHE 332 MMIUIAHTALMITA U PEHpPOTyKTUBHUTE
pesyararu (6,7).

Upesnata GapuepHa GyHKIUS U 30HYTUHBT JIOMI'BJIBAT OLCH-
Kara Ha BPbB3Kara MEXJIy MHUKPOOMOMHOTO PAaBHOBECHE U
CHUCTEMHUTE (PU3UOJIOTUIHH POIIECH. 30HYJIMHBT CE OMUCBA
KaTo perysiaTop Ha MEKIyKJIeThUHUTE BPB3KH M YpPEBHATA
MPOMYCKIUBOCT, HO HHTEPIPETAIMITA HA CEPYMHUTE MY
CTOWHOCTH M3MCKBA BHUMATEICH MOAXO/, 0COOEHO TpH H3-
mon3Bane Ha ThproBeku ELISA metonm (8,9).

Taka MUKPOOMOMHHUTE W OMOXMMUYHHUTE ITOKA3aTEIN MOTaT
na ObJaT pasriekIaHu He KaTo U30JIUPaHu JabopaTOpHU Ha-
XOJIKH, & KaTO 4acT OT MO-IIUPOK MO, B KOHTO MOBEICH-
4yeckuTe (pakTopH, COLUAIHUTE YCIOBHSI, IIPO(UIaAKTHKATA 1
pernpoayKTHBHATA YSI3BUMOCT Ca B3aMMHOCBBP3aHH.

LUEN

Llenta e ga ce aHamu3upa Bpb3KaTa MEXJYy MOBEJCHUYECKU
(dakTopu Ha 3IpaBHMUS PUCK, MUKPOOMOMHATa TUHAMHKA H
PeNpOAYKTHBHUS IPOQHII IPH )KEHH BBB (hePTHUITHA BB3PACT.
OnucaHuTe JaHHU ca 4acT OT JUCEPTALIMOHEH TPY.

MATEPWAINI W METOOU

[IpoyuBaneTo BkI0UBa 168 sxeHn Ha BB3pacT ot 20 10 49 ro-
nuan. CpenHaTta Bb3pacT Ha ydacTHHUKHUTE € 33,17 rogunwy,
a Meananara — 33 roguan. Hai-roinsM OTHOCHTENEH IS0 3a-
emart xenute Haja 35 roguan — 44,0%, ciaeaBaHu OT Bh3pac-
toBara rpymna 25-35 ronnan — 40,5% u )keHUTE Ha BB3PaCT
20-25 roguan — 15,5%.

POPULATION HEALTH

INTRODUCTION

The reproductive health of women of reproductive age
is shaped by multiple interconnected factors. Alongside
biological and clinical characteristics, behavioural
factors, health literacy, access to prevention and the
maintenance of healthy habits are becoming increasingly
important. Data on the prevalence of risk factors
in Bulgaria emphasize the importance of nutrition,
physical activity, smoking and alcohol consumption as
leading modifiable components of health risk [1].

In women, these factors are relevant not only to
chronic morbidity but also to reproductive function.
Nutrition, physical activity, tobacco exposure, alcohol
consumption, psychoemotional stress and sleep are
involved in the regulation of metabolic, endocrine and
inflammatory processes that may affect fertility and
reproductive outcomes [2,3].

The consideration of microbiome mechanisms broadens
the analysis of this interaction. The gut microbiota
participates in the metabolism of dietary substrates, the
synthesis of short-chain fatty acids, immune regulation
and the maintenance of intestinal barrier function [4,5].
The endometrial microbiome, in turn, is considered
a low-biomass microenvironment with potential
relevance for implantation and reproductive outcomes
[6,7].

Intestinal barrier function and zonulin complement the
assessment of the relationship between microbiome
balance and systemic physiological processes. Zonulin
is described as a regulator of intercellular junctions and
intestinal permeability, but interpretation of its serum
levels requires a cautious approach, especially when
commercial ELISA methods are used [8,9].

Thus, microbiome and biochemical indicators can be
viewed not as isolated laboratory findings, but as part
of a broader model in which behavioural factors, social
conditions, prevention and reproductive vulnerability
are interconnected.

AIM

The aim was to analyse the relationship between
behavioural health risk factors, microbiome dynamics
and reproductive profile in women of reproductive age.
The data described are part of a doctoral dissertation.

MATERIAL AND METHODS

The study included 168 women aged 20 to 49 years.
The mean age of the participants was 33.17 years and
the median age was 33 years. The largest relative share
consisted of women over 35 years of age (44.0%), followed
by the 25-35-year age group (40.5%) and women aged
20-25 years (15.5%).
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Wzcnenpanero BkitouBa PCR-0asupano mnpodrinpaHe Ha
€H/IOMETpHalIHUsl MUKPOOHOM B JIBa BPEMEBH MOMEHTA —
PCRI1 u PCR2. MukpoOHUTE IpOodpHIIn ca KaTeropu3upaHu
KaTo HOPMOIIEHO3a, cMeceHa (uiopa, 1ucOno3a, CHIIHO M3pa-
3eHa arcOno3a u narorenHa ¢uiopa. KoinuuecrBenure pesyii-
TaTH ca MPeACTaBeH! B JJorapuTMUIHu enuHuu (Lg).

UpesHaTa GapuepHa (hyHKIUS € OLIEHeHA Ype3 CepyMHO OIpe-
JiensiHe Ha 30HynIuH nocpeactsoM ELISA meTon. Pesynratu-
T€ ca MHTEPIIPETUPAHU CIPIMO Ja0opaTopHHs pedepeHTeH
JINAna30H Ha U3MOI3BaHUS TECT, KATO 30HYJIHMHET € Pa3IIIeK-
JIaH KaTo OMOXMMHUYEH MapKep 3a OaprepHa peryianus, a He
KaTO CaMOCTOSTEIEH JUarHOCTUYEH MOKa3aTell.

JlaHHUTE 3a HaYMHA Ha )KMBOT, PEIPOAYKTHBHATA aHAMHE-
3a ¥ CUMIITOMaTHKaTa ca ChbOpaHM 4pe3 JBa CTPYKTYpPHPaHH
BBIIPOCHUKA, BKIIOYBAIIN MHPOPMANHS 332 XpaHEHE, (HU3H-
Yecka aKTUBHOCT, TIOTIOHOITYLIICHE, aIKOXOJIHA KOHCYMallus,
TICIXOEMOITOHAIEH CTpeC, CHhH, MPOOHMOTHYHA ymoTpeda,
AQHTHOMOTHYHA EKCIIO3MLHUs, XPOHWYHHU 3a00NsABaHUSA, pe-
MPONYKTHBHA aHAMHE3a ¥ CHMIITOMATHKA.

Craructuyeckata o0paboTKa BKIJIIOYBAa OINMHUCATENICH aHa-
JIU3 Ha YeCTOTH, OTHOCUTEIHH JSJIOBE, CPEIHHU CTOMHOCTH,
MEIMaHU U paslpeieeHNs Mo TPyNu. 3a LEeNUTe Ha HacTo-
AI1aTa CTaTUS PE3yJNTaTUTE ca MPEACTABEHU C aKIIEHT BBPXY
BpB3KaTa UM C MOBEACHUYECKUTE PaKTOPH, MPOPHUIAKTHKATA
U PENPOAYKTHUBHOTO 31PaBe.

IIpousxoa Ha OMOJOTHYHMS MATEPHAJ U 3ALLUTA HA
JaHHUTE

ChrimacHO NpenoCTaBEeHO yJOCTOBEPEHHE OT METUIIMHCKH
HEHTBP ,,PenpobrnomMen’ GHOTOTHUHUST MaTepHal, U3IION3-
BaH 3a HACTOSIIMS aHAJIN3, € ChOPaH B PAMKUTE HA PYTHH-
HaTa MEIMIMHCKA W JUarHOCTUYHA JEHHOCT Ha JICYeOHOTO
3aBezieHne. HayyHMST aHAIW3 MpENCTaBIsIBA PETPOCIIEKTH-
BEH BTOPHUUCH aHAJN3 Ha Beue CHOPAHU KINHUYHM JJAaHHH U
nabopaTopHH pe3ynTaTth. JJaHHUTE, U3MO0I3BAHM 32 HAYUHUS
aHaJIN3, ca HAI'BJIHO AHOHUMU3UPAHN U HE CHIBPKAT UICH-
tudunupama napopmanus o cMuchia Ha Permament (EC)
2016/679 (GDPR) u 3akoHa 3a 3aniuTa Ha JIMIHUTE JaHHW. He
€ OChINeCTBsIBaHA 00pab0TKa Ha TNYHU JaHHH, TI03BOJISIBAIIA
MpsIKa WM HETIPSIKA UACHTH()UKALNS HAa TAallUEeHTH.

PE3YNTATU

XapaKTepUCTHKUTE Ha H3CIeIBaHATa I'pylla MOKa3BaT Io-
MyJIAKSI ¢ AKTUBEH PEIPOAYKTUBEH MPO(UII, HO U C BUCOKO
3IpaBHO HAaTOBapBaHE. XPOHUYHO 3a00JIsIBAaHE CHOOIIABAT
88,1% ot yuactHuukure. [loHe egHa OpeMEHHOCT € JieKJia-
pupana ot 76,2%, sxuBopogaeHo aete — ot 70,8%, cnonTaHeH
abopt — ot 53,0%, a acucTupana penpoayKTHUBHA MPOIEaypa
— cbio ot 53,0%. Heperyinsipen MeHCTpyalieH UKD C€ Ch-
obmrasa ot 50,6%, nucMeHopest — oT 53,6%, a YpEeBHHU OILIaK-
BaHUS — OT 95,2% OT )KEHUTE.

POPULATION HEALTH

The study included PCR-based profiling of the
endometrial microbiome at two time points, PCRI1
and PCR2. Microbial profiles were categorized as
normocenosis, mixed flora, dysbiosis, severe dysbiosis
and pathogenic flora. Quantitative results were presented
in logarithmic units (Lg). Intestinal barrier function
was assessed by serum zonulin measurement using an
ELISA method. The results were interpreted against the
laboratory reference range of the test used, with zonulin
considered as a biochemical marker of barrier regulation
rather than as an independent diagnostic indicator.

Data on lifestyle, reproductive history and symptoms
were collected using two structured questionnaires,
including information on nutrition, physical activity,
smoking, alcohol consumption, psychoemotional
stress, sleep, probiotic use, antibiotic exposure, chronic
diseases, reproductive history and symptomatology.

Statistical processing included descriptive analysis of
frequencies, relative shares, mean values, medians and
distributions by groups. For the purposes of the present
article, the results are presented with emphasis on their
relationship to behavioural factors, prevention and
reproductive health.

Origin of Biological Material and Data
Protection

According to a certificate provided by Medical Center
“ReproBiomed”, the biological material used for the
present analysis was collected within the routine medical
and diagnostic activity of the healthcare facility. The
scientific analysis represents a retrospective secondary
analysis of already collected clinical data and laboratory
results. The data used for the scientific analysis were
fully anonymized and did not contain identifying
information within the meaning of Regulation (EU)
2016/679 (GDPR) and the Personal Data Protection
Act. No processing of personal data allowing direct or
indirect identification of patients was performed.

RESULTS

The characteristics of the study group indicate a population
with an active reproductive profile, but also with a high
health burden. Chronic disease was reported by 88.1%
of the participants. At least one pregnancy was declared
by 76.2%, a live birth by 70.8%, spontaneous abortion
by 53.0% and an assisted reproductive procedure also by
53.0%. Irregular menstrual cycle was reported by 50.6%,
dysmenorrhoea by 53.6% and intestinal complaints by
95.2% of the women.
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Tabnuua 1. OCHOBHU XapakmepucmuKu Ha uscriedeaHama

POPULATION HEALTH

2pyna
Moka3sarten CroiiHocT
Bpoit yyacTHUYKM 168

B'b3paCTOB AnanasoH

20-49 roanHun

CpenHa Bb3pacT

33,17 rognHu

Bb3pacTt >35 roanHu 44,0%
Bb3pacTt 25-35 roamHum 40,5%
Bb3pacTt 20-25 roanHu 15,5%
XpoHuuyHo 3abonaBaHe 88,1%

MNoHe egHa 6pemeHHOCT

76,2% (n = 128)

*usopogaeHo gete

70,8% (n = 119)

CrnoHTaHeH abopT

53,0% (n = 89)

AcuCTUpaHa penpoAyKTUBHA npoLeaypa

53,0% (n = 89)

HeperynapeH MeHCTpyaneH LMKbA

50,6% (n = 85)

OucmeHopes

53,6% (n = 90)

YpeBHW onNakBaHUA

95,2% (n = 160)

Table 1. Main characteristics of the study group

Indicator Value
Number of participants 168

Age range 20-49 years
Mean age 33.17 years
Age >35 years 44.0%

Age 25-35 years 40.5%

Age 20-25 years 15.5%
Chronic disease 88.1%

At least one pregnancy

76.2% (n = 128)

Live birth

70.8% (n = 119)

Spontaneous abortion

53.0% (n = 89)

Assisted reproductive procedure

53.0% (n = 89)

Irregular menstrual cycle

50.6% (n = 85)

Dysmenorrhoea

53.6% (n = 90)

Intestinal complaints

95.2% (n = 160)

IMpu mwepBoTro PCR wu3cnenBane Lactobacillus spp. ca
Hail-4ecTo NeTeKTHpaHaTa Tpyla — IMOJOKHUTEIHH NPOOH
npu 89,3% 0T yyacTHHUKHTE. BbOpeku BHCOKaTa yecToTa
Ha YCTAHOBSBaHE, KOJIMYCCTBEHATA BAPHAOMIIHOCT € 3HAYH-
tenHa. Enterobacteriaceae ce otkpuBat mpu 85,7%, Candida
spp. — nipu 82,7%, a Staphylococcus spp. — mipu 78,0% ot
yuyacTHHUKUTE. Crenu(UUHUTE MaTOrCHU Ca PETUCTPUPAHU
CIIOpaInIHO.

108

At the first PCR assessment, Lactobacillus spp.
constituted the most frequently detected group, with
positive samples in 89.3% of the participants. Despite the
high frequency of detection, quantitative variability was
substantial. Enterobacteriaceae were detected in 85.7%,
Candida spp. in 82.7% and Staphylococcus spp. in 78.0%
of participants. Specific pathogens were registered
sporadically.
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Tabnuuya 2. Yecmoma Ha 0emeKuusi Ha OCHO8HU MUKPOBHU

POPULATION HEALTH

Table 2. Detection frequency of the main microbial

epynu npu PCR1 groups at PCR1
Mukpo6Ha rpyna / Microbial group YectoTa Ha geteKkuums / Detection frequency
Lactobacillus spp. 89,3%
Enterobacteriaceae 85,7%
Candida spp. 82,7%
Staphylococcus spp. 78,0%
Mobiluncus/Corynebacterium 64,9%
Lachnobacterium/Clostridium 49,4%
Eubacterium spp. 38,7%
Gardnerella/Prevotella 31,0%
Megasphaera/Veillonella 26,2%
Sneathia/Leptotrichia 22,0%
Atopobium spp. 19,6%
Ureaplasma spp. 8,3%
Mycoplasma hominis 1,2%
Mycoplasma genitalium eauHUYeEH cnyyai / single case

Pasnpenenenuero na npoduiute npu PCR1 oueprasa momu-
HUpPaHE HAa MEXJIMHHU U JTUCOMOTUYHM KOHPHUTYpPALUU MIPH
OTHOCHTEJIHO MaJIbK JIsJ1 YYACTHUYKH ¢ HOpMoleHo3a. [1po-
canensisaneto mexxy PCR1 m PCR2 moka3Ba u3pazeHa Mu-
KpoOnoMHa AuHaMuKa. Haili-uectute mpexonu ca oT 1ucOu-
03a KbM cMeceHa ¢uropa (n = 38) u ot cmecena (opa KbM
HopMoItieHo3a (n = 38). HabmrogaBar ce u TUPEKTHU MPEXOIH
OT nucOuo3a KbM HOpMOIlleHo3a (n=14), KakTO ¥ cTaOWUIHH
npoduau, BKIIOYUTEITHO cMeceHa (iopa KbM cMeceHa (iio-
pa (n=28), HopMoIIeHO3a K'BM HOpMOIleHO03a (n=16) 1 nucouno-
3a KbM auconosa (n=5). OrpanuyeH Opoi y4aCTHHYKHU TIpe-
MHHABaT KbM MO-HEOJIAronpusTHa KOH(GUrypamus.

Ta6nuya 3. OcHosHu ripexodu mexdy PCR1 u PCR2

The distribution of profiles at PCRI1 outlined
a predominance of intermediate and dysbiotic
configurations, with a relatively small proportion of
participants with normocenosis.

Follow-up between PCRI and PCR2 demonstrated
pronounced microbiome dynamics. The most frequent
transitions were from dysbiosis to mixed flora (n = 38)
and from mixed flora to normocenosis (n = 38). Direct
transitions from dysbiosis to normocenosis (n = 14)
were also observed, as well as stable profiles, including
mixed flora to mixed flora (n = 28), normocenosis to
normocenosis (n = 16) and dysbiosis to dysbiosis (n = 5).
A limited number of participants transitioned to a more
unfavourable configuration.

Mpexop mexay npopunute Bpoi y4acTHUUKMU
[Ouncbuosa -> cmeceHa dnopa 38

CmeceHa dpiopa -> HopMmoL,eHo3a 38

[Ouncbuosa -> HopmoLeHo3a 14

CmeceHa dpiopa -> cmeceHa dnopa 28

HopmoueHo3a -> HopmoLeHo3a 16

Ouncbuosa -> ancbuosa 5

CmeceHa ¢niopa -> ancbuosa 3

HopmougeHo3a -> cmeceHa ¢piopa 1
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Table 3. Main transitions between PCR1 and PCR2

Transition between profiles Number of participants
Dysbiosis -> mixed flora 38

Mixed flora -> normocenosis 38

Dysbiosis -> normocenosis 14

Mixed flora -> mixed flora 28

Normocenosis -> normocenosis 16

Dysbiosis -> dysbiosis 5

Mixed flora -> dysbiosis 3

Normocenosis -> mixed flora 1

IToBenenuecknTe (HaKTOPU C€ Pa3MPEACIAT Pa3IUnIHO MEX-
Iy TPyHUTE CHOpe]l MUKpOOHAaTa TUHAMUKA. AJIKOXOJHATa
KOHCyMaIus € MHPOKOPa3pOCTPAHEHA BbB BCUUKH TPYTIH,
Mopaay KOETO MO-CHINECTBEHO 3HAYCHHE MMaT 4ecTOTaTa,
KOJINYECTBOTO M MOJIETBT Ha yHOTpeba, a He caMO HEHHOTO
HaJU4He UIU OTCHCTBHE.

®dusnueckaTa akKTUBHOCT MOKa3Ba IO-sCHA BPB3Ka C MH-
kpoOHata auHamuka. Ilpu mpexox ot qucOuo3a KbM HOp-
MOIICHO3a [0-YECTO Ce ChOoOIIaBa yMepeHa 10 BHCOKa (-
3MYecKa aKTHBHOCT, JOKaTO NpPH YacTUYHO MOAOOpeHUE
npeobiagaBaT MO-HUCKM HHUBA. TIOTIOHOMYIIEHETO ce
OTKpOsIBa Haili-Beue B Tpylara ¢ BJOIIABaHE Ha MHUKPOO-
HaTa JUHAMHKA, KBICTO AEIBT HA aKTUBHHUTE MYyIIauKH €
Hal-BHCOK. XpaHHUTETHUTE (AKTOPH IOKa3BaT IO-SICHU
pasnuuusa Mexxay rpynute. B rpynara ¢ Hali-GmaronpusiTHa
MUKpPOOHa TMHAMUKa ce HaOJIo/1aBa Mo-BUCOK AsI Ha pe-
JIOBHA KOHCYMaIlM s Ha IPECHU 3€JCHYY U U (hepMEHTUPAIH
XpaHH, KaKTo U IO-HUCKa YeCTOTa Ha IpUeM Ha npepabdoTe-
HU XpaHHU.

CpenHaTa CTOWHOCT Ha 30HYJIMHA B W3CIEABaHATA TI'pyIla
e 74,44 ng/mL u nanBumasa naboparopHus pedepeHTeH
nuara3oH Ha usnoi3Banusi ELISA metoa. [To-Bucoku croii-
HOCTH C€ HAOJFOaBaT IPH YYaCTHUYKH C TIO-HEOIarompu-
SITCH XPaHUTEIICH HHICKC, €KSTHEBCH CTPEC U HEBB3CTAHO-
BSIBAIIl CHH.

CeprocTaBkata Ha PENPONYKTHBHHTE XapaKTEPUCTHKU
MOKa3Ba BHCOKA YeCTOTAa Ha HEONATONPHUSATHH PEIpPOIYK-
THBHU CBOWTHUS B rpylnara. B HalpeyHHTe aHAJIN3W €IUH-
CTBEHO HEPETYJSPHHUAT MEHCTPYaJeH HHUKBI Ce acOLUHupa
¢ TIo-4ecTa aHaMHe3a 3a coHTaHeH abopt (p = 0,045; OR =
1,96; 95% CI: 1,06-3,62). [Ipu ocTaHanuTe moKa3aTeIN HE
ce ouepTaBaT YCTOHYNBHU BPB3KH.

OBCBHXAAHE

[lomydenute pe3ydaTaTH IIOKa3BaT, Y€ €HIOMETPHATHH-
T€ MUKPOOHM KOH(UT'YpalMH MPH KEHUTE BbB (DepTHIIHA
BB3PACT HE MOrar Aa ObJaT WHTEPIPETHPAHU STUHCTBEHO
Ype3 HaJIMYHe WM OTCHCTBHE HA OTJACIHH MHKPOOHU Tpy-
nu. [To-uH(pOpMaTHBEH € TPOQUITHUAT HOAXO0, KOHTO OTYH-
Ta CHOTHOUICHHETO MEXAY JIAKTOOAIMIHOTO MPHUCHCTBUE,
OTOPTIOHIUCTHYHATE MUKPOOPTaHU3MHU, aHACPOOHUTE KOM-
IIJICKCH U KIMHUIHUTE XapaKTEePUCTUKH Ha JKEHATa.

Behavioural factors were distributed differently
between groups according to microbiome dynamics.
Alcohol consumption was widespread in all groups;
therefore, the frequency, quantity and pattern of use
were of greater importance than its presence or absence
alone.

Physical activity showed a clearer relationship
with microbiome dynamics. In the transition from
dysbiosis to normocenosis, moderate to high physical
activity was more frequently reported, whereas lower
levels predominated in cases of partial improvement.
Smoking was most notable in the group with worsening
microbiome dynamics, where the proportion of active
smokers was highest. Nutrition-related factors showed
clearer differences between groups. In the group with
the most favourable microbiome dynamics, a higher
proportion of regular consumption of fresh vegetables
and fermented foods was observed, together with a
lower frequency of intake of processed foods.

The mean zonulin value in the study group was 74.44
ng/mL and exceeded the laboratory reference range of
the ELISA method used. Higher values were observed
among participants with a more unfavourable nutritional
index, daily stress and non-restorative sleep.

Comparison of reproductive characteristics showed
a high frequency of adverse reproductive events in
the group. In cross-sectional analyses, only irregular
menstrual cycle was associated with a more frequent
history of spontaneous abortion (p = 0.045; OR =
1.96; 95% CI: 1.06-3.62). No stable associations were
outlined for the remaining indicators.

DISCUSSION

The results obtained show that endometrial microbial
configurations in women of reproductive age cannot be
interpreted solely through the presence or absence of
individual microbial groups. A profile-based approach
is more informative, as it considers the relationship
between lactobacillary  presence, opportunistic
microorganisms, anaerobic complexes and the clinical
characteristics of the woman.
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Bucokara yecrtora Ha cMeceHH U JTUCOMOTUYHU TPOYUIIN B
u3clieBaHaTa rpyIla cie/iBa Ja ce pasriIexkaa 3aelHO C dec-
TOTaTa HA XPOHUYHU 3a00JISIBAHUS, PEIIPOYKTUBHH 3aTPY/I-
HEHUsI, YPEBHU OIUIAKBAHMS U MOBeAcHUecKH (akTopu. ToBa
orpaHnvaBa Bb3MOXXHOCTTA 3a €IHOIMMOCOYHO NPUYUHHO ThJI-
KyBaHe, HO OAKperns pa30MpaHeTo 3a HATpyIBaHe Ha Heba-
TONpUATHU (PAKTOPH, TIPU KOETO MEJUIIMHCKHUTE, TIOBEJICHYE-
CKHMTE U OMOJIOTUYHUTE XapaKTCPUCTUKHU C€ IPCIIIIUTAT.

Mukpobuomuara nuaamuka Mexay PCR1 u PCR2 uma cb-
IIECTBCHO 3HAYCHHUE 32 OICHKATa Ha MPOQMIAKTHIHUS IT0-
TeHnual. [IpexoguTe KbM MO-0JaronpUsTHH MPOQPIIIH TPH
9acT OT YYaCTHUYKHTE TIOKa3BaT, Y MUKPOOHATA cpefia He €
CTaTUYHA ¥ MOXKE J1a Ce MTOBJIMSIBA OT IPOMCHH B HAYMHA Ha
JKHBOT, 3[[PABHOTO MOBEICHUC W MPOBEACHUTE MCIUIIMHCKH
noaxonu. Te3n HAOFOICHNS He TOKAa3BaT MTUPEKTEH e()eKT Ha
OTJIC)THA MHTEPBCHIIH S, HO TIOYEPTaBaT 3HAYCHUETO HA KOM-
TIJICKCHUS TIOAXO0J] KbM XpaHCHETO, (pu3mdeckaTa akKTHBHOCT,
BpPEIHHUTE HABWIIM, HHTUMHUTE MPAKTUKU U pallMoHATHATA
aHTHOMOTHYHA yTIoTpeda.

HabmiomaBanuTe pa3nuyus B MOBEICHUSCKHUTE (aKTOpH ca
CBIIOCTABUMHU C MYOIUKYBaHNUTE JaHHH 3a POJISATA HA HAYMHA
Ha J)KUBOT B MOAJBPIKAHETO HA PEIPOAYKTUBHOTO U MHKPO-
OnOoMHOTO 31paBe. JlaHHHTE 3a aNKOXOJHATa KOHCYMamus
NOTBBPXKAABAT CIOKHUS XapakTep Ha Ta3d Bpb3Ka, KaTo
CIIOpe]] JINTEPATYPHATE U3TOYHUIIM 3HAUCHHE UMAT YeCTOTa-
Ta, KOJINYECTBOTO U MOJCIBT Ha yrnorpeba, a pe3yiaTaTute
OTHOCHO BIIMSTHUETO BBPXY (heKyHIaOMIIHOCTTa OcTaBaTr He-
exaoponuu (10). ITo-6maronmpusTHata MUKpOOHA JMHAMHUKA
IPU YYaCTHUYKHTE C ITO-BUCOKA (PU3MUECKa aKTUBHOCT CHOT-
BETCTBA Ha JJAHHU, CIIOpPE]] KOUTO JBUTATENIHATA aKTHBHOCT
MMa 3HA4YCHUE KaKTO 3a MeTabOJIUTHATA PEryJalys, Taka 1 3a
penponykTuBHOTO 31apaBe (11). [To-BUCOKHSAT AT HA aKTHB-
HUTE IYLIa4KH CPEeJ )KeHHUTE ¢ HeOIaronpusTHa MUKpoOHa
JUHAMHUKa € CBHIIOCTABHM C JIUTEPAaTypHHUTE JaHHU 33 BPbB3-
KaTa MEXIY TIOTIOHONYIIEHETO M PEHPOAYKTHBHHUTE Hapy-
menus (12). HabmrogaBanuTe pa3iandus B XpaHUTETHUS MO-
JeTl CBHIIO HaMHparT MOJKpena B ITyOIMKyBaHU H3CIIeIBaHUS,
KOUTO ITOJYepTaBaT POJNATa Ha Ka4eCTBOTO Ha XPaHEHETO,
npreMa Ha Gubpu 1 GepMEeHTHpATN XpaHHU 3a TMOAIbpKAHE-
TO HAa MUKPOOHOTO paBHOBECHE M METa0OINTHATA PETYIAINS
(13,14).

Ennomerpuannara MUKpoOHOTa ce OOCHKAA B JUTEpaTy-
para KaTo MOTEHIIMAIHO CBbp3aHa ¢ UMILIAHTAMITA U pe-
3yATaTUTE TPU acCHUCTHpaHa penpoaykuus (6). AHaIH3BT
Ha HHCKOOMOMAcOBH NPOOM M3UCKBa CHOOpa3sBaHE C OCO-
OEHOCTUTE Ha METO/a, 0COOCHO KOraTo ce HMHTEepIpeTHpar
€IMHUYHN MUKPOOHU Haxonku (7). B HacTosmoTo uscien-
BaHE TOBAa € OT 3HAYCHHUE MOPAJIM BUCOKATA YECTOTA Ha OIOp-
TIOHUCTUYHU MHUKPOOPraHM3MH U 3HAYUTCIIHUTE pa3invyus
MEXIY YYaCTHUUKHUTE.

30HYJIMHBT JIOII'bJIBA aHAJIM3a HAa YpeBHATa OapuepHa peryJia-
nus. [ToBuiIeHUTE CpelHU CTOMHOCTH B U3CJIe/IBaHATa Ipyna
HAaco4YBaT KbM OapruepHa HECTaOMIIHOCT, KOSTO C€ pasriieKk/ia
BBB BPB3Ka C XPAHUTEIHUS MOJEJ, NCUXOEMOLMOHAIHOTO
HaToBapBaHe, ChHS 1 MeTabonuTHUS npodu. [Icnxoemonmo-
HAJIHOTO HaTOBapBaHE Ce€ pasriiexja Karto (akTop, CBbp3aH
C BB3MAJUTEIHATa PEaKTUBHOCT, YPEBHATA MPOMYCKIUBOCT

POPULATION HEALTH

The high frequency of mixed and dysbiotic profiles in
the study group should be considered together with the
frequency of chronic diseases, reproductive difficulties,
intestinal complaints and behavioural factors.
This limits the possibility of unidirectional causal
interpretation, but supports the concept of accumulation
of unfavourable factors, in which medical, behavioural
and biological characteristics are intertwined.

Microbiome dynamics between PCR1 and PCR2 are
of substantial importance for assessing preventive
potential. Transitions to more favourable profiles in some
participants indicate that the microbial environment is
not static and may be influenced by changes in lifestyle,
health behaviour and medical approaches undertaken.
These observations do not prove a direct effect of a
single intervention, but emphasize the importance
of a comprehensive approach to nutrition, physical
activity, harmful habits, intimate practices and rational
antibiotic use.

The observed differences in behavioural factors are
comparable with published data on the role of lifestyle
in maintaining reproductive and microbiome health.
Data on alcohol consumption confirm the complex
nature of this relationship, as the literature indicates that
frequency, quantity and pattern of use are important,
while results regarding the effect on fecundability
remain  heterogeneous [10]. More favourable
microbiome dynamics among participants with higher
physical activity correspond to data suggesting that
physical activity is relevant both to metabolic regulation
and to reproductive health [11]. The higher proportion
of active smokers among women with unfavourable
microbiome dynamics is comparable with the literature
on the association between smoking and reproductive
disorders [12]. The observed differences in dietary
pattern are also supported by published studies
emphasizing the role of diet quality, fibre intake and
fermented foods in maintaining microbial balance and
metabolic regulation [5,13].

The endometrial microbiota is discussed in the
literature as potentially related to implantation and
outcomes in assisted reproduction [6]. The analysis
of low-biomass samples requires consideration of
methodological specifics, especially when single
microbial findings are interpreted [7]. In the present
study, this is relevant because of the high frequency
of opportunistic microorganisms and the substantial
differences between participants.

Zonulin complements the analysis of intestinal barrier
regulation. The elevated mean values in the study
group suggest barrier instability, which is considered
in relation to dietary pattern, psychoemotional stress,
sleep and metabolic profile. Psychoemotional stress
is considered a factor associated with inflammatory
reactivity, intestinal permeability and microbiome
regulation [14]. Zonulin is a marker associated with the
regulation of intestinal permeability [8], and the results
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u MukpobuomHara perynanus (15). 30HYTHHBT € Mapkep,
CBBP3aH C peryjanusara Ha ypeBHaTa MpomyckiauBocT (8), a
pesynrarute ot Teproeckute ELISA TectoBe cnenBa na ce
HUHTEpHpETHUPAT 3a€AHO C KIMHUYHUTE, MeTa6OHI/lTHl/ITe )44
MUKpOOHOMHUTE TaHHH (9).

Pe3yJ’ITaTI/ITe HNOAKPCIIAT HGO6XO,HI/IMOCTT3 oT HpO(bI/IJ'IaKTI/I-
Ka, c306pa3eHa C MI/IKpO6I/IOMHOTO 3/ipaBC€ MpU KCHU BHB
q)epTI/IJ'IHa BB3pacT. ToBa He o3HaYaBa MacoB MI/IKpO6I/IOMeH
CKPUHUHT, a MO-MPCUN3HO BKJIIOUBAHC HA XPAHUTCIHUA pC-
JKHUM, IIOBCACHYCCKUTEC q)aKTOpI/I, aHTUOMOTHUYHATA €KCIIO3HU-
aud, YpeBHUTE CUMIITOMU U PCIIPOAYKTHBHATA aHAMHE3a B
OLICHKAaTa Ha UHAWUBUAYAJIHUS PUCK.

[TpakTHyYecKOTO 3HaYEeHNE HA TO3M MOAXOJ Ce U3pa3siBa BHB
BB3MOKHOCTTA KEHUTE C PEHPOAYKTHBHH 3aTPyAHCHUS 1a
ObaaT OLECHSIBAHU HE CaMO 4pe3 OTICITHH JHUArHO3M, a 4pe3
CBHYCTAHHETO MEXKIY IOBEICHYSCKH (AKTOpH, KIMHUYHH
JaHHU U PENPOLYKTHBHA aHaMHe3a. ToBa € 0COOEHO Ba)KHO
IPU JKEHU ¢ XPOHWYHHU 3a00JISBaHMA, TOBTAPSIIU CE MEIH-
[UHCKA HMHTEPBEHINHU, HEOIArONPHATHU PENPOAYyKTUBHH
cHOUTHS 1 pa3HOOOpa3Ha CHMIITOMATHKA

3AKINMIOYEHUE

W3zcnenBaneTo nokassa, ue oBeAeHYeCKUTe (pakTopu, eH10-
METpHaJIHATa MUKPOOMOMHA IUHAMUKA M YpeBHATa Oapuep-
Ha (QYHKIUS ca CBbP3aHH KOMIIOHCHTH OT PEIPOy KTHBHOTO
3[paBe MpU KEHU BBB PepTuiiHa Bb3pact. [lonmydyenure pe-
3yJITaTH MOAKPEISIT HEOOXOAMMOCTTa OT MHTETPUPAH IMPO-
(GUITaKTHYCH MOIXO/, KOWTO BKJIFOUBA OIICHKA HA HAYMHA Ha
KUBOT, MUKPOOMOMHATa CTAaOMJIHOCT, OapuepHaTa peryJa-
I[Us ¥ PEIPOAYKTUBHATA aHAMHE3A.

EHJOMETpHATHUAT MUKPOOUOM HE Clle/iBa 1a ce Pas3riieK/a
KaTO CAMOCTOSTENICH IPHYUHEH (HAKTOP, @ KATO YyBCTBUTEII-
Ha MHKPOCPEZa, B KOSTO CE MPEIINTaT MEAULUHCKH, OBE-
JICHYCCKH M OMOJOTMYHHU BIHsHUS. BKIIOYBaHETO Ha MH-
KPOOMOMHO OpHEHTHpPaHa OLCHKA B NPO(UIaKTHKATA MOXKE
Ja pasliupH BB3MOXKHOCTHTE 32 PAaHHO HACHTU(HLHpPAHE
Ha XKEHH C HATpYyMBaHE HA HEOJIAronpusTHH (HaKTOpU U 1a
JOI'BJIHU CHUIECTBYBAIINUTE MOJXOAH B PEIPOAYKTHBHOTO U
0O0IIIECTBEHOTO 3/1paBe.
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HYTPUTEHETU4YHU
TECTOBE 3A HAYYHU U
TbPIrOBCKWU NPUNTOXEHUA:
Bb3MOXHOCTW, BAIUOHOCT U
NMPEON3BUKATEJICTBA

Enena Ky3osa, llBera I'eopruesa, Becenka Jlysiesa

Hab;uOHGﬂeH yenmvbp no O6M4€CWZ€€H0 30pa6e u anaausu

PE3IOME

Hympuzenemuunume mecmoee oyensasam eapuayuu 6 2eHoO-
ma (nati-uecmo SNP), koumo ca cévbp3anu ¢ paziuyus 6 me-
Maboau3Ma Ha HympueHmume, XpaHumeHume npeono4uma-
HUSL U UHOUBUOYATHUS PUCK OM MemaboIumHy U XPOHUUHU
3abonaganus. Ilpez nocieonume 200uHU me ce U3NOA36AM
€OHOBPEMEHHO KAMO U3CNIe008AMENCKU UHCIPYMEHN 3d O~
KpUBAHe HA 2eH-HYMPUEHM 83auUMO0etiCmeust U Kamo 0CHO8A
34 NEPCOHATUSUPAHU NPENOPLKU 68 KIUHUYHAMA NPAKMUKA U
KOMepCUAIHU YCyeu (OUPEKmHO KbM NOMpeoumens uiu upe3
cneyuanucm). Hacmosiwusim 0630p paszenescoa ocHogHume
HAYYHU NPUTONCEHUS. — O UHMEPEEHYUOHATHU NPOYHEAHUSL
(nanp. Food4Me) oo ananusu 6 conemu koxopmu (nanp. UK
Biobank) — kaxmo u nauunume, no KOUMoO HympueHemuy-
Hume OanHu Mo2am 0d NOONOMOSHAM NePCOHATUZUPAHOMO
XpaHene npu 3amavcmsasane, ouadem mun 2 u cbpoeuHo-Cb-
dosu 3abonsasanus. Ilpedocmasenu ca mvpeoscku mooenu
U npumepu KaKkmo om 4yscouna, maxa u om O0viapcKama
npaxmuxa. Cneyuaien akyenm ce nocmaegst 6bpXy OYeHKama
HA GHATUMUYHA U KIUHUYHA 8ATUOHOCH, KAUHUYHAMA NO-
JIe3HOCT, NOOX00U 30 UHMEPNpemayus U nompeoumerckama
0C6€00MEHOCH, KAKMO U 6bPXY emUudHume u pe2yiamopHu-
me uszuckeanus (6xa. eeponetickama pamka 3a EU In Vitro
Diagnostic Regulation [(EU) 2017/746] (IVDR).

Kir0uoBH 1yMH: HyTPUTE€HETHKA, HY TPUT€HOMHKA,
MePCOHATM3UPAHO XpAHEHE, TPEIM3HA MEAUIINHA,
TeHETHYHO TECTBAHE IUPEKTHO KBM IOTPEOUTEINS,
BaJIMAHOCT, €TUKA, PETYJIAIIUN

POPULATION HEALTH

NUTRIGENETIC TESTS
FOR SCIENTIFIC AND
COMMERCIAL APPLICATIONS:
OPPORTUNITIES, VALIDITY,
AND CHALLENGES

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

ABSTRACT

Nutrigenetic tests assess genomic variation (most
commonly SNPs) that is associated with differences
in nutrient metabolism, dietary preferences, and
individual risk of metabolic and chronic diseases. In
recent years, they have been used both as a research
tool to identify gene-nutrient interactions and as a basis
for personalized recommendations in clinical practice
and commercial services (direct-to-consumer or
delivered through a specialist). This review summarizes
key scientific applications—from interventional studies
(e.g., Food4Me) to analyses in large cohorts (e.g.,
UK Biobank)—and discusses how nutrigenetic data
can support personalized nutrition in obesity, type 2
diabetes, and cardiovascular diseases. Commercial
models and examples from both international practice
and Bulgaria are presented. Particular emphasis is
placed on the assessment of analytical and clinical
validity, clinical utility, interpretive approaches
and consumer education, as well as ethical and
regulatory requirements (including the European In
Vitro Diagnostic Regulation [(EU) 2017/746] (IVDR)
framework).

Key words: nutrigenetics; nutrigenomics;
personalized nutrition; precision medicine;
Direct-To-Consumer tests (DTC); validity;
ethics; regulations
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3APABE HA HACENEHWETO

BbBEOEHUE

WHauBHIyalHUAT OTTOBOP KBbM XpaHaTa € CHUJIHO Bapuadu-
JICH U Ce OIpe/elis OT KOMIUIEKCHO B3aMMOJICHCTBUE MEXK/1Y
TeHETHKa, cpella U noBejieHne. HyTpurenetukara nscieasa
KaK PeHeTHUYHUTE BapHALUU BIUSSAT BbPXY METa00In3Ma Ha
HYTPUEHTUTE U BBPXY PUCKa OT 3a00JsBaHUs, CBBP3AHH C
XPaHEeHEeTO, JOKATO HyTpUIeHOMHKaTa ce (OKycHpa BBPXY
TOBA KaK XpaHUTENHUTE (PAKTOPH U OMOAKTUBHUTE ChEAMHE-
HUsl MOAYJIMpAT IeHHATa EKCIPECHsI M KICThUHUTE IIBTHUILA.
B mpakTukaTa HyTPUTEHETUYHHUTE TECTOBE CE M3IOJ3BAT C
nBe ocHOBHH 11ei1u: (1) 1a MOAIIOMOTHAT HAY YHUTE HU3CJIe/IBa-
HUs 32 UIeHTUDUITPAHE HA TPUYUHHO-3HAYMMH I'eH-HY TPH-
€HT B3aMMOACUCTBUA 1 (2) 1a MOAKPEIAT MEPCOHATH3IUPAHH
MPEropbKH 33 XpaHeHE W HAYMH HA JKUBOT B KIMHUYHH H
KOHCYJITAHTCKH MPAKTHKU. KIIFOYOBOTO MPeN3BUKATEICTBO
€ MHTEPIPETANMITA U KOMYHUKAIUSTA C KIMEHTA Ha aCOllU-
AlMUTE MEX/y TeHETUYHH BAPHAHTH U (DEHOTHI B HAJIEHK -
Ha, MPO3payHa U KIMHUYHO MOJIe3Ha IPEnophKa.

HyTpureHeTHYHUST TeCT OOMKHOBEHO MPECTABIISIBA aHATHU3
Ha HA0Op OT TEHETUYHHU MapKepH (Hal-uecTo ¢IHOHYKIICOTH-
nHu nonuMopusMu — SNP), 3a KOUTO ChIECTBYBAT JaHHH,
4e ca CBbP3aHM C BapUallUM B YCBOSIBAHETO, TPAHCIIOPTA UIIH
MeTabonu3Ma Ha HyTPUEHTH, KaKTO U C MTOBEJICHHE, alleTHT,
TEJICCeH ChCTaB M METa0OJUTHU MTOKa3aTeau. B 3aBucuMoct
OT Iu3aifHa TECTOBETE MOraT Ja ObJaT HACOUYEHU KBbM OT-
JIeTHA OMOXUMHUYHHU TbTUIIA (HAmp. (HOJATeH IUKBI U Me-
THJIMPAHE) WK J1a BKIIOYBAT MO-ITUPOKHU MaHe u, 00XBala-
I MHOXXECTBO JOMEHHM (MeTa0OoIn3bM, HEMOHOCHUMOCTH,
CIOPTHA FEHETHKA, KapIUO-METAOOIUTECH PUCK U JIP.).

BaxxHo pasrpaHndeHue B NpaKTHKATa € MHTEPIpETAIHITa
Ha enuHWYHM BapuaHTH (single SNP) u xomOuHMpanu mo-
nureHHu oneHkH (polygenic risk scores, PRS). Enunnannre
SNP morar ga ObaaT 1moje3Hu Ipyu J100pe oxapaKkTepu3upa-
HU OMOXMMHMYHU MEXaHHM3MH, HO 32 ITOBEYETO KOMIUIEKCHH
(deHoTHIIM (HANp. 3aTIABCTSABAHE, KApPAHMOMETAOOJINTHU Ha-
pyuIeHus) epeKTUTE ca MAIKH U TOJUTeHHHU, KOETO N3UCKBA
WHTErpanusi Ha MHOTO BApUAaHTH, KAKTO U KOHTEKCT OT IUeTa
W Ha4MH Ha )KHUBOT.

HcTopuyecku KOHTEKCT

KoHuentyanHuTe OCHOBU Ha EPCOHAIU3UPAHHS META0O0IH-
3BM MoOrar Jia ce npocnueast jao Apuunbann I'appoa, koiiTo B
HavyanoTo Ha XX BEK OMHUCBA ,,BPOJICHUTE TPEIIKU B META00-
nu3Ma“ M apryMeHTHpa, Y€ HacleJCTBEHU (akTOpH MpoMe-
HST OMOXMMHUYHHTE II'BTUIIA U BOJAT JI0 pa3IMYHU MeTado-
nuTHYU GeHotunu. Tas3u TUHMS HA MUCJIEHE — Ye TeHeTHYHAaTa
WHIUBUTYaTHOCT MOXKE 1a OTIPEeAess pa3andusiTa B MeTado-
JU3Ma ¥ XPaHUTEITHUTE HYXKIH — € HICTOPHUYECKH (DYHTaMEHT
Ha HyTpureHeTukara. IIpe3 mocinenHuTe OBE JAECETHIICTHUS
pPa3BUTHETO Ha F'EHOMHH TEXHOJOTHHU, OMonH(popMaTuka u
roJIEeMH KOXOPTH MO3BOJIM CHCTEMaTH4HO KapTorpadupaHe
Ha acolMallMM MEXJy T'CHeTUYHU BapHaHTH, XPaHUTECIHU
MOJICNIA U 3[IpaBHU MOCIEICTBUS, KOETO YCKOPH IPEX0oAa OT
TEOpeTHYHA KOHLENIU KbM MpUIokKuMa qucruruinHa (1).

POPULATION HEALTH

INTRODUCTION

Individual responses to food are highly variable and are
determined by a complex interaction between genetics,
environment, and behavior. Nutrigenetics examines how
genetic variation influences nutrient metabolism and
the risk of diet-related diseases, whereas nutrigenomics
focuses on how dietary factors and bioactive compounds
modulate gene expression and cellular pathways. In
practice, nutrigenetic tests are used for two main purposes:
(1) to support scientific research aimed at identifying
causal gene-nutrient interactions and (2) to underpin
personalized dietary and lifestyle recommendations in
clinical and counseling settings. The key challenge is to
interpret and communicate associations between genetic
variants and phenotype to the client in a manner that is
reliable, transparent, and clinically useful.

A nutrigenetic test typically involves analyzing a
set of genetic markers (most often single-nucleotide
polymorphisms, SNPs) for which evidence exists of
associations with variation in the absorption, transport,
or metabolism of nutrients, as well as with behavior,
appetite, body composition, and metabolic indicators.
Depending on their design, tests may target individual
biochemical pathways (e.g., the folate cycle and
methylation) or include broader panels covering multiple
domains (metabolism, intolerances, sports genetics,
cardiometabolic risk, etc.).

An important practical distinction is between the
interpretation of single variants (single SNP) and
combined polygenic assessments (polygenic risk
scores, PRS). Single SNPs may be informative in well-
characterized biochemical mechanisms, but for most
complex phenotypes (e.g., obesity, cardiometabolic
disorders) effect sizes are small and polygenic, which
requires integrating many variants together with dietary
and lifestyle context.

Historical background

The conceptual foundations of personalized metabolism
can be traced back to Archibald Garrod, who in the early
20th century described “inborn errors of metabolism”
and argued that hereditary factors alter biochemical
pathways and lead to different metabolic phenotypes.
This line of thinking—that genetic individuality may
determine differences in metabolism and nutritional
requirements—is  the historical foundation of
nutrigenetics. Over the last two decades, advances in
genomic technologies, bioinformatics, and large cohorts
have enabled systematic mapping of associations between
genetic variants, dietary patterns, and health outcomes,
accelerating the transition from a theoretical concept to
an applied discipline (1).
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HayuyHu npu/ioykeHus1 HA HyTPUreHeTHYHUTE
TECTOBE

HyTpureneTuuHoTo TecTBaHe € LEHEH HMHCTPYMEHT B W3-
CJICJIBaHUsI, KOUTO LEJAT JAa OOSICHST 3aIll0 XOopaTa pearupar
Pa3IUYHO Ha €/IHA U ChIlla JUETA U KOU TOATPYNH Ouxa uma-
JIU Ha#-rojsMa mosis3a oT cnenuduuHu uHTepBeHIMH. Ha-
YUHUTE NPUIIOKEHUS MOTaT Jla ce Tpynupar B TPU B3aUMHO
JIOI'BJIBAIIM C€ HAaNPaBJICHUS: NHTEPBEHI[MOHAJIHU MIPOyYBa-
HUS, €NUJIEMUOJOTUYHUA aHAJIU3U B TOJIEMH KOXOPTH U U3-
clenBaHus Ha OMOJIOTUYHUTE MEXaHU3MU Ha T€H-HYTPUEHT
B3aMMO/JICHCTBUTA.

IIpuMepu 0T UHTEPBEHIIUOHAIHHU H
CNUAECMHUOJOIHYHH NIPOYYBAHUSA

KimHuYHMTE ¥ MOBEIEHUYECKUTE WHTEPBEHIMH J[aBaT Bb3-
MOKHOCT JIa C€ OLIEHH JaJIi BKJIIOUBAHETO HAa T€HETHYHA HH-
dbopmanus mogoOpsaBa MPUIBPIKAHETO KBM MPEMOPHKUTE U
BOJIU JI0 U3MEPUMH TI0JI3U. B paHo0MU3npaHoTo mpoy4yBaHe
Food4Me (6 mecena) yuaCTHHUIM MTOTy9aBaT CTAHAAPTHH HIIH
MEePCOHAIM3UPAHU CHBETH, KaTO €/IHA OT MEPCOHATN3UPAHH-
TE€ CTPaTernu BKIIOYBA M IEHETUYHH Mapkepu. Pesyirarure
MOKa3BaT MO-TOJISIMO MOJO0pEHHe HA XPaHUTEIHHUS MOJEI
B MEPCOHAIM3UPAHUTE TPYNH, Karo J00aBSIHETO Ha TeHe-
THYHA WHPOPMAIUSA € CBBP3aHO C HAN-TOISAM e(heKT BBPXY
npoMsiHaTa B noBeaenueTo (2). [lapanenHo, rojieMu KOXOPTH
kato UK Biobank mpemocTaBsaT manabHa paMka 3a aHaJIU3H
Ha B3aMMOJICUCTBHSITA MEKAY T€HOTHII, TUSTHUYHU MOJACITH
U XpOHUYHHU 3a00ssiBaHusl. KOMOMHMpPAHETO HA TeHETHYHH
JIAaHHH C JIeTailiHu (peHOTHUIH U MHpOPMAIUs 32 HAYMHA Ha
’KUBOT IO3BOJISIBA JIa C€ TECTBAT XUIIOTE3U 32 I'CH—IUETHH
B3aMMOJICHCTBUS NIPH PEaTHH TMOMYJIAIUOHHU YCIOBHS U J1a
ce BIMIMPAT HAXOAKH OT TIO-MaJIKu u3cheaBanus (3, 4).

Posst B pazkpuBaHe Ha OHOJIOTHYHUTE MEXaHU3MHU
HA FeH-HYTPHUEHTHUTE B3AUMOJEHCTBUA

Ot regHa Toyka Ha OMONOTMYHHUTE W METAOOJIUTHH MeXa-
HU3MH, HyTPUTCHETUYHHUTE TECTOBE IIOJNOMAraT WJICHTHU-
¢unupaHeTo Ha BapHaHTH, KOUTO NPOMEHST AKTHBHOCTTA
Ha KJIIOUOBH €H3MMH WJIM PEryJIaTOPHH IBTHINA W IO TO3H
HauyMH MOAM(UIINPAT HYKAUTE OT ONPENCIICHH HYTPUECHTH.
Knacuueckn npumep e Bapuantst MTHFR C677T, aco-
LUUPAH C MO-HUCKA CH3MMHA aKTUBHOCT M IIPOMEHHU B XO-
MOIIMCTENHOBHUSI METAOOJIN3bM, KOETO UMa OTHOIICHHE KBbM
ONTHMAJHHS IPUEM Ha (OJIATH IPU ONPEEeICHH TCHOTHIIO-
Be (5). [Ipu koMIUIeKCHU (PCHOTHUIIN (HATIP. AIIETUT U TEICCCH
CHCTAB) YECTO CE€ OIICHABAT BAPHAHTHU B T€HHU, CBBP3aHU C pe-
TyJanus Ha eHepruiHNs 0aTaHC U XPAaHUTETHOTO ITOBEACHHUE
(mamp. FTO, MC4R, POMC), xaTo HHTEpIIpeTanusTa TpsoBa
Jla OTYNTA MAJIKUTE €PEKTH HA CAMHUYHUTE BAPHAHTH U PO-
JsTa HA KOHTEKCTa (MOJIENl Ha XpaHEeHe, IBUKEHHUE, ChH).

IMoanmomarane Ha MpeM3HA MeAUIMHA U
MEePCOHATH3UPAHY UHTEPBEHIIMU

B pamkuTe Ha NepCcOHANU3UPAHOTO XPAHEHE HYTPUTECHETU-
Kara ce M3IO0JI3Ba 3a cTpaTH(UKaIMs HAa PUCKa U 3a TOA00p
Ha WHTEPBEHIIMH, KOUTO € TI0-BEpOSTHO Ja ObIaT eeKTHB-
HU TIpH ompenesieHy noarpynu. IIpu merabonutHu 3a0055-
BaHUs LIeJITA HE € ,,eHETHYHO Mpe/ICKa3Bane™ B aOCOIIOTCH

POPULATION HEALTH

Scientific applications of nutrigenetic tests
Nutrigenetic testing is a valuable tool in research that
aims to explain why people respond differently to
the same diet and which subgroups may benefit most
from specific interventions. Scientific applications
can be grouped into three complementary directions:
interventional studies, epidemiological analyses in
large cohorts, and studies of the biological mechanisms
of gene-nutrient interactions.

Examples from interventional and
epidemiological studies

Clinical and behavioral interventions make it possible
to assess whether incorporating genetic information
improves adherence to recommendations and leads
to measurable benefits. In the randomized Food4Me
trial (6 months), participants received standard or
personalized advice, with one personalized strategy also
including genetic markers. The results showed a greater
improvement in dietary pattern in the personalized
groups, and the addition of genetic information was
associated with the largest effect on behavioral change
(2). In parallel, large cohorts such as UK Biobank provide
a large-scale framework for analyses of interactions
between genotype, dietary patterns, and chronic diseases.
Combining genetic data with detailed phenotypes and
lifestyle information allows hypotheses on gene—diet
interactions to be tested under real population conditions
and enables findings from smaller studies to be validated
@3, 4).

Role in elucidating the biological mechanisms of

gene-nutrient interactions

From the perspective of biological and metabolic
mechanisms, nutrigenetic tests support the identification
of variants that alter the activity of key enzymes or
regulatory pathways and thereby modify requirements
for specific nutrients. A classic example is the MTHFR
C677T variant, associated with lower enzymatic activity
and changes in homocysteine metabolism, which is
relevant to optimal folate intake in certain genotypes
(5). In complex phenotypes (e.g., appetite and body
composition), variants in genes involved in the regulation
of energy balance and eating behavior (e.g., FTO, MC4R,
POMC) are often evaluated; interpretation should account
for the small effects of individual variants and the role of
context (dietary pattern, physical activity, sleep).

Supporting precision medicine and personalized
interventions

Within precision nutrition, nutrigenetics is used for
risk stratification and to select interventions that are
more likely to be effective in particular subgroups. In
metabolic diseases, the goal is not “genetic prediction”
in an absolute sense, but better targeting of modifiable
factors—for  example, adapting macronutrient
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CMHCBII, a 0-100p0 TapreTupane Ha MoauduuupyemMu hak-
TOpH — HaNpUMEp aJalTHpaHe HA MAKPOHYTPHEHTHOTO pas-
npenenenue, Gokyc BbpXy creruGuyH MUKPOHYTPHEHTH,
KaKTO M ONTHUMHU3UpPAHE Ha MOBEIACHYECKUTE CTPATEervH 3a
MPUIbPKaHE KbM ONTHMAaIHO XpaHEHe.

Bpb3ka ¢ XxpoHU4HM 3200/IIBAHUSA: 3aTIHCTSIBaHe,
aAuadeT U CbpPAeYHO-CHA0BHU 3200/15IBAHUA
3aTaBCTABAHETO, AUAOETHT THN 2 U CHPACYHO-CHIOBUTE
3a00JIsIBaHUsI ca MYJITU(QAKTOPHU CHCTOSIHHS, MPHU KOUTO
PUCKBT ce (opMHpa OT MHOXECTBO I'€HETHYHH BapUaHTH
W BIMSHUS Ha cperara. HyTpureHeTHYHHTE TOAXOIU Ce
M3I0JI3BAT KAaKTO 3a M3CJe[BaHe Ha MaTOreHeTHYHU MeXa-
HU3MHU, TaKa U 33 U3rPaXKIaHe Ha MO-NIEPCOHATM3UPAHH CTPa-
TErnH 3a MPEBEHIMs — HAIIPUMeEp 4pe3 UACHTUPHUIINpAHE HA
X0pa € M0-BUCOKA FeHETHYHA YSI3BUMOCT, TP KOMTO PaHHATa
MPOMSIHA B XPAHUTEIHUS MOJICJ M IBUTATEIHATA aKTHBHOCT
MOXe J]a KMa [0-rojisiMa OTHOCHTEIHA 1oJi3a. BaxHo e obaue
Jla ce rordepTae, 4e npu Te3u 3a00IsiBaHNsI PTeHEeTUYHATA HH-
(dbopmarus umMa Hal-BUCOKa CTOWHOCT, KOraTo e KOMOWHU-
pa ¢ KIMHUYHU Tokasarenu (Harnp. BMI, nunuaen npodu,
HbAIlc), cemelina anamHe3a U OOCKTUBHH JTaHHH 32 XpaHHU-
TenHus npuem (6, 7).

THpProBcku NPUIIOKEHUSI HA HYTPUT€HETHYHOTO
TeCTBaHe

Komepcuanuzanusata Ha HyTPUT€HETUYHNTE TECTOBE CIIE/IBa
JIOTUKaTa HA PEANLa IPYTH FeHeTHYHH YCIYTH: IbPBOHAYAII-
HO M3MO0JI3BaHM OCHOBHO B HAYYHH U KIMHHYHH KOHTEKCTH,
MOCTENICHHO T€ HABIIU3aT U B ,,yeJHEC™ CerMeHTa KaTo 4acT
OT MO-IINPOKATa TeHACHIUS KbM IIEPCOHAIN3UPAHO 3paBe
u camoHaOmoneHue. IlapanenHo ce HaOMOAaBa yCKOPEHO
TEXHOJIOTMYHO Pa3BUTHUE U IATEHTHA AKTUBHOCT OKOJIO ILIAT-
(dhopMH, KOUTO KOMOMHUPAT TeHETUIHA HHPOPMAITHS C aJITo-
PHUTMHU 32 XPAHUTEIHH [IPENOPBKU M TUTUTATHA HHCTPYMEH-
TH 3a mpociensBane (8).

OCHOBHU MOJ/IeJIH HA MpeJJIaraHe U TUIIOBE YCJIYTI'H
[Tpu Direct-to-consumer (DTC) mozena norpeduTenst oouk-
HOBEHO IIOPBHYBA KOMILJIEKT 3a B3eMaHe Ha npoda (OykasieH
TaMIIOH/CIIIOHKA) B IOMAIIHH yCJIOBH S, U3IPAIIa 5 32 aHAJIN3
1 [10JIy4aBa OHJIAH OTYET C NpenopbKy. To3H NOAX0x € y10-
OeH u Mamadupyem, HO ITOCTABsI BUCOKH M3UCKBAHUS KbM Ka-
4eCTBOTO HAa MH(OpPMAIHATA, ICHOTATa HA OIPAHNYCHUSATA U
HaJIMYMETO Ha MpogeCHOHAHA ITOJIKpera Py HHTEepIpeTa-
uust. [Ipu Mozena upes creualucT pe3ysiTaTuTe ce 00ChXK-
JIaT B KOHTEKCT Ha MEIUIIMHCKA UCTOPHSI, aHTPOIIOMETPHS U
1a00paTOpHU MOKA3aTelH, a MPEIOPBKUTE Ce MHTErpUpar B
LSJIOCTEH TUIaH.

KomepcuanauTe maHe w Hal-uecTO BKIIIOUBAT: METaOOIHT-
HA XapaKTePUCTHKH (BBIICXHUIPATH/Ma3HUHH), YYBCTBH-
TEITHOCT K'BM KOQEHH U aJIKOXOJ, PUCK OT MePUIUTH (HaIIp.
KeINs130, BUTaMAH D, (omaT), HETOHOCHMOCTH/IyBCTBUTEI-
HOCTH (HATp. JaKT03a), KAKTO ¥ CIIOPTHHU AOMEIHHU (BB3CTa-
HOBSIBAaHE, PUCK OT TPABMHM, CHUJIOBH KadeCTBA/HU3IPBKINU-
BOCT).

POPULATION HEALTH

distribution, focusing on specific micronutrients,
and optimizing behavioral strategies for adherence to
optimal nutrition.

Relevance to chronic diseases: obesity, diabetes,
and cardiovascular disease

Obesity, type 2 diabetes, and cardiovascular diseases
are multifactorial conditions in which risk is shaped
by multiple genetic variants and environmental
influences. Nutrigenetic approaches are used both to
study pathogenetic mechanisms and to develop more
personalized prevention strategies—for example,
by identifying individuals with greater genetic
vulnerability for whom early changes in dietary pattern
and physical activity may yield a larger relative benefit.
It is important, however, to emphasize that for these
diseases genetic information has the greatest value
when combined with clinical indicators (e.g., BMI, lipid
profile, HbAlc), family history, and objective data on
dietary intake (6, 7).

Commercial applications of nutrigenetic testing
The commercialization of nutrigenetic tests follows the
logic of a number of other genetic services: initially
used mainly in scientific and clinical contexts, they
have gradually entered the “wellness” segment as part
of the broader trend toward personalized health and
self-monitoring. In parallel, accelerated technological
development and patent activity have been observed
around platforms that combine genetic information with
algorithms for dietary recommendations and digital
tracking tools (8).

Main delivery models and types of services

In the direct-to-consumer (DTC) model, the consumer
typically orders a sample-collection kit (buccal swab/
saliva) for home use, sends it for analysis, and receives
an online report with recommendations. This approach is
convenient and scalable, but it imposes high requirements
on information quality, clarity of limitations, and the
availability of professional support for interpretation.
In the specialist-mediated model, results are discussed
in the context of medical history, anthropometry,
and laboratory indicators, and recommendations are
integrated into a comprehensive plan.

Commercial panels most often include: metabolic
characteristics (carbohydrates/fats), sensitivity to caffeine
and alcohol, risk of deficiencies (e.g., iron, vitamin D,
folate), intolerances/sensitivities (e.g., lactose), as well as
sports-related domains (recovery, injury risk, strength/
endurance traits).
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IIpumepu u npakTuku B bearapus

B Bbobarapus ce HaOmonaBa akTUBEH MHTEPEC KbM HYTPH-
TCHETUYHHUTE YCIYTH, MpejiaraHd KakTo OT JIOKaJIHU JIOC-
TaBYMIIM, TaKa U 4Ype3 MapTHhOPCTBA C E€BPOICHCKH J1abo-
paropuu. Hsikon KOMIaHu# AEKJIapupar ChTPYIHUYECTBO C
aKpeIuTUpaHu 1abopaTopuu B 4yKOMHA U MpeJjiaraT TecTo-
BE€, ChUCTAHU C KOHCYJTAIMK U TIOCIEABAIN MTPenopbKH (9).
Jlpyru KoMIIaHUM Ha OBJITapCKHUs Ta3ap MO3UIHOHUPAT yC-
JYTUTE CH Ha MpeceyHara TOYKa MeX/1y T'eHeTHKaTa Ha Xpa-
HEHETO, cropTa u 3apaBeTo. ONUCBaHU ca pa3Iu4HHU ITaKeTH,
HAcoOYeHHM KbM OOIIO 3/1paBe, MOJOBH CHelH(UKH, CIIOPTHA
aKTHBHOCT M (u3nyecka Gpopma, KOUTO BKIIIOYBAT aHAJIN3 HA
MHOKECTBO F'€HETHYHH MapKepH, MoApoOeH JOKIag U Bb3-
MOKHOCTH 32 TeHETHYHA U INETOJIOTNYHA KOoHCyTarus. [1o-
coyYBa ce, 4e aHaJIM3UTe OOMKHOBEHO C€ M3BBPIIBAT B CEPTH-
¢dunmpanu 1ad0paTopuu B UyKOMHA, a CTAHJAPTHUSAT CPOK
3a TIOJTy4aBaHe Ha pe3yNTaTUTE € B pAMKHUTE Ha HAKOJIKO CE/I-
munu (10, 11).

Pa3mupsiBane KbM IUTUTAJIHU N1ATGOPMU U
yeJIHeC eKOCHCTEMHU

[TapanenHo ¢ reHeTuyHaTa WHPOpPMAIKS, BCE TO-YECTO CE€
BKJIIOYUBAT JaHHU OT JUTUTAJIHU JHCBHHUIW Ha XPAHCHECTO,
IIPEHOCUMH YCTPOMCTBA, HENPEKbCHAT MOHUTOPUHT Ha TJIIO-
Ko3aTa U APYyTH OMOMapKepH, KOETO IMO3BONISIBA TUHAMHUYHO
aJanTHpaHe Ha MPENOPBKUTE U MO-T00p0o MpociiessBaHe Ha
IMPUABPKAHETO KBM CBbBCTHUTEC 3a XPAaHCHE U HAYWH HA )KUBOT.
B T031u KOHTEKCT IEepCOHANU3UPAHOTO XPAHEHE MTOCTENEHHO
CC IMpEMECTBA OT €AHOKPATHO T'CHCTHYHO H3CJIICABAHEC KHBM
KOMOMHHWpaH MOAX0, 0a3upaH Ha MHOTOKPATHU U3MEPBaHUS
Y TIepcoHaJIM3upaHa oOpaTHa Bph3Ka. BeIpeku moTeHnunana,
Hay4YHaTa BAJIUAVPAHOCT HA JUTUTAJIHUTE PEIICHUS U IIPO-
3pa4YHOCTTA HA aJITOPUTMUTE OCTABAT KIIFOUOBU U3UCKBAHMA,

0Cc00EHO KOraTo Cce MpaBsT 3IpaBHU TBBpACHUS U ¢bBeTH (12,
13).

Direct-to-consumer (DTC) TecToBe M KIMHUYHI
TeCTOBE: KOHTEKCT Ha YNOTpeda U NpakTudyecka
HHTepnpeTanus

Paznukara mMexay DTC M KIMHUYHO-OPUEHTHUPAHUTE HY-
TPUTEHETHYHH YCIYyTH € HE CaMo ,,KaHAJIBT Ha MPOoAakoa‘,
a ISUTOCTEH MPOLEC — OT IPeABApUTETHA HHPOPMAIUS U Chb-
ryIacue, pe3 KaueCTBEH KOHTPOJI U HHTEPIIPETanns, J10 Ipo-
clleisiBaHE Ha PE3yNTaTHUTE.

U nipu nBata Mozesa € KPUTHYHO Jla Ce rapaHTupa npoclie-
JUMOCT Ha mpobara, ajJeKBaTHH MHCTPYKLHHU 32 B3eMaHe,
KaKTO W J1abopaTopeH KOHTPOI (BalUIUPaHU METOAU U Bb-
TpeIHu/BhHIIHU KOHTPOJH). IIpu DTC yenyrure moTpedu-
TEJISIT U3BBPIIBA B3EMaHETO CaM, KOETO MOXeE JIa IOBJIUsIE Ha
Ka4eCcTBOTO Ha rpobara, ako JHUIICBAT SICHU WHCTPYKIUHU H
MOAJIPBIKKA.

KJIMHUYHUST MOZIEI MO3BOJISIBA PE3YITATHTE J1a C€ 0OCHIAT
3a€JHO C MEIUIIMHCKATa UCTOPUS, TEKYIIH J1a00paTOPHH I10-
Kas3aTesy U TeparneBTUYHH 11eau. ToBa € 0CO0eHO Ba)KHO MpH
BapUaHTH, KOUTO UMAT 3HaYEHUE B KOHTEKCTA Ha JIEKapCTBA,
CBHIBTCTBAIM 3a0oysiBaHus win OpemeHHoct. [lpu DTC
MozeauTe HHpOpMaIKITa YeCTO ce MPEeIOCTaBsl KaTo CTaH-
nmaptusupan otuet. [lopanu ToBa KauecTBOTO Ha ,,IOTPEOU-
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Examples and practices in Bulgaria

In Bulgaria, there is active interest in nutrigenetic
services, offered both by local providers and through
partnerships with European laboratories. Some
companies report collaboration with accredited
laboratories abroad and offer tests combined with
consultations and follow-up recommendations (9). Other
providers position their services at the intersection
of nutritional genetics, sports, and health. Various
packages are described, targeting general health, sex-
specific characteristics, athletic activity, and physical
fitness, including the analysis of multiple genetic
markers, a detailed report, and options for genetic and
dietetic consultation. It is stated that the analyses are
usually performed in certified laboratories abroad,
while the standard turnaround time for receiving results
is within several weeks (10, 11).

Expansion toward digital platforms and wellness
ecosystems

Alongside genetic information, data from digital food
diaries, wearable devices, continuous glucose monitoring,
and other biomarkers are increasingly incorporated,
enabling dynamic tailoring of recommendations and
better monitoring of adherence to dietary and lifestyle
advice. In this context, personalized nutrition is
gradually shifting from a one-time genetic test to a
combined approach based on repeated measurements
and personalized feedback. Despite the potential,
the scientific validation of digital solutions and the
transparency of algorithms remain key requirements,
especially when health claims and advice are provided
(12, 13).

Direct-to-consumer (DTC) tests and clinical
tests: context of use and practical interpretation
The difference between DTC and clinically oriented
nutrigenetic services is not only the “sales channel”, but
also an end-to-end process—from pre-test information
and consent, through quality control and interpretation,
to follow-up of results.

In both models, it is critical to ensure sample traceability,
adequate collection instructions, and laboratory quality
control (validated methods and internal/external
controls). In DTC services the consumer performs the
collection themselves, which can affect sample quality if
clear instructions and support are lacking.

The clinical model allows results to be discussed together
with medical history, current laboratory indicators,
and therapeutic goals. This is particularly important
for variants that matter in the context of medications,
comorbidities, or pregnancy. In DTC models, information
is often provided as a standardized report. Therefore,
the quality of “consumer education”—clear definitions,
applicability boundaries, and referral to a specialist when
needed—becomes a key factor for utility and safety.
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TEJICKOTO 00pa3oBaHue — sICHU JNe)UHUIUU, TPAHUIH HA
MPUITIOKUMOCT U HACOYBAHE KbM CIICHUAIUCT IIPU HCO6XOZLI/I-
MOCT — CTaBa KJII0u0B (haKTop 3a MOJIE3HOCT U OE30IaCHOCT.

Kinnan4yauTe yciyrm OOMKHOBEHO ca OpPHUEHTHPAHH KbM
MPEBEHIUsl WU MOANOMAraHe Ha TE€paleBTHYHM PEIIeHUs
IIPH XOpa C MOBUIIEH PUCK WM Bede IPOSIBEHO 3a00IIsIBaHE.
Tsprosckure DTC ycinyru yecTo ca HACOUEHH KbM yEITHEC U
onTHMHU3anus (EHEprus, TErjo, CIIOPTHO npenacTassue). U B
JIBaTa ciydasl € BaKHO Jia ce n30srBa cBpbXxoOemaBate u 1a
ce MoauepTaBa, 4ye TeHeTUYHATa IPEIUCIO3HUIIMS HE € IeTep-
MUHHUCTHYHA, a MOAU(UINpyeMa ype3 NOBEACHUE U cpefa.

To4HOCT, HAEKIHOCT U HAYYHA BAJIMIHOCT HA
HYTPUTCHETHYHUTE MOIX0AU

OrneHKaTa Ha HYTPUTCHETHYHHUTE TECTOBE M3UCKBA pasrpa-
HUYaBaHE HAa TPU HUBA: aHAJIMTUYHA BAJUIHOCT (manu ja-
OoparopusiTa U3MepBa KOPEKTHO BapHaHTa), KIUHUYHA Ba-
JIUHOCT (1ajii BApHAHTHT € HAJICHKIHO CBBP3aH ¢ (PCHOTHUI/
OTTOBOpP) M KJIMHHWYHA TOJIE3HOCT (JaM W3IOJI3BAHETO Ha
TecTa BOJM 0 M0-100py pe3ynTaTH 3a 3paBeTo WM TOBe-
JIEHUETO).

[Mpennoxenn ca paMKM 32 MHHHMAJHHM CTaHJAPTH HA JIO-
KaszaTeJCcTBa NPH TeHOTHI-0a3UpaHn XpPaHUTEITHH CHBETH,
KOWTO BKJIIOYBAT CHCTEMATHYEH Iperie]l Ha JINTepaTypa-
Ta, KOHCUCTCHTHOCT M 3HAYMMOCT Ha acolMaluuTe, OMOIIOo-
THYHA MTPaBIONOAOOHOCT M SICHO JeUHUPAHU KPUTEPUH 32
LaercTBue” (actionability). TakuBa paMKH ca IOJIC3HU 3a Ha-
MaJIsiBaHEe Ha BapuaOMITHOCTTA MEX/Iy TECTOBE U 3a MO-TIPO-
3payHO KOMYHHKHPAaHE Ha CHjaTa Ha JI0Ka3aTelCTBaTa KbM
npodecronanucTu u norpedurenu (14).

CucTeMaTH4HHM TpEriey U KOHCEHCYCHH JTOKYMEHTH B 00-
JacTTa Ha AMETETHKATa TOCOYBAT, Y€ JOKa3aTeICTBaTa 3a J10-
0aBeHa CTOITHOCT Ha FreHeTUYHATa HH(POPMAIUs B pyTHHHATA
JIMETOJIOTUYHA IPAKTHKA €A BCE OIE OTPAaHUYEHH U XETEPO-
TeHHN — C 00eIaBaIiy Pe3yJITaTH IMPH OINpPENeSICHH TOBe-
JICHYECKU U AUETUIHH U3XOJU, HO U C HYKJIa OT IO-TOJIEMH,
J00pe KOHTPOIMPAHHU IPOYUBAHUS, CTAHIAPTU3NPAHN Kpaid-
HU TOYKH M JBJITOCPOYHO IpocieasiBaHe. ToBa mocTass u3-
UCKBaHE TECTOBETE Ja ObAaT MPEACTaBIHU KAaTO JOII'BJIBALL,
a HEe 3aMCEHAI NHCTPYMEHT KbM KJIMHUYHATA oeHKa (15).

OcHOBHM OTpPaHMYEeHHs HA HYTPUTeHeTHYHHUTE
TeCTOBE

Cpez[ Hali-4ecTuTe OrpaHNYCHUA HaA IMOAXO0Aa 3a U3IOJI3BAHC
Ha HYTPUTCHECTUYHHUTC TCCTOBC 3a TAPIrE€TUPAHC HA XpaHHU-
TCJIHA OIITUMHU3AlMs Ca: MAJIKH eq)eKTI/I Ha CAMHUYHUTC SNP,
pas3anduna MCKAY MOITyJIaliun (FGHeTI/I‘IeH q)OH 1 XPAHUTCIICH
KOHTGKCT); HECAHOPOAHHU AJITOPUTMHU 3a NPCHOPHKU MEKAY
KOMITaHWUHW U PUCK OT IIPEKOMCPHA UHTEPIIpETALIUA ITPH JINII-
Ca Ha JaHHH 34 KJIMHHUYHA IIOJIC3HOCT. 3aroBa Haﬁ-Ha,I[e)K,Z[-
HUTE MOAXOAH KOM6I/IHI/IpaT T'CHCTHYHHU JaHHU C KIMHHUYHHU
I10Ka3aTeiiu, 6I/IOMapK€pI/I 1 MMOBCACHYCCKU U3MCPBAHUSA.

ETu4Hu U peryJaTopHu acneKkTH

Eruunure BBIIPOCHU IMPU HYTPUTCHETUYHOTO TCCTBAHC Ca
CXOOHU C TE3U HpHU APYT'U F’€HETUYHU YCIYI'U, HO C€ YyCJIOXK-
HSBAT OT MacoBoTo Hapiu3aHe Ha DTC MOACIUTE, KbIACTO
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Clinical services are typically oriented toward
prevention or support of therapeutic decisions in
individuals at increased risk or with manifest disease.
Commercial DTC services are often aimed at wellness
and optimization (energy, weight, athletic performance).
In both cases, it is important to avoid overpromising
and to emphasize that genetic predisposition is not
deterministic but can be modified through behavior and
environment.

Accuracy, reliability, and scientific validity of
nutrigenetic approaches

Evaluation of nutrigenetic tests requires distinguishing
three levels: analytical validity (whether the laboratory
measures the variant correctly), clinical validity
(whether the variant is reliably associated with a
phenotype/response), and clinical utility (whether using
the test leads to better health or behavioral outcomes).

Frameworks have been proposed for minimum standards
of evidence for genotype-based dietary advice,
including systematic literature review, consistency and
significance of associations, biological plausibility, and
clearly defined criteria for “action” (actionability). Such
frameworks are useful for reducing variability across
tests and for more transparently communicating the
strength of evidence to professionals and consumers
(14).

Systematic reviews and consensus documents in
dietetics indicate that evidence for the benefit of genetic
information in routine dietetic practice remains limited
and heterogencous—showing promising results for
certain behavioral and dietary outcomes, but also a
need for larger, well-controlled studies, standardized
endpoints, and long-term follow-up. This implies that
tests should be presented as a complementary tool
rather than a substitute for clinical assessment (15).

Main limitations of nutrigenetic tests

Among the most common limitations of using nutrigenetic
tests to target nutritional optimization are small effects
of individual SNPs; differences between populations
(genetic background and dietary context); heterogeneous
recommendation algorithms across companies; and a risk
of over-interpretation in the absence of data on clinical
utility. Therefore, the most reliable approaches combine
genetic data with clinical indicators, biomarkers, and
behavioral measurements.

Ethical and regulatory aspects

Ethical issues in nutrigenetic testing are similar to those
in other genetic services, but they are complicated by the
widespread adoption of DTC models, where information
is obtained outside the traditional clinical and physician-
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I/IH(l)OpMaIlI/lﬂTa CC IoJiydaBa H3BBH TpaaWLIMOHHATa KJIHU-
HHUYHAa 1 JICKapCKa KOHCYJITaTUBHA paMKa.

[MoTpebuTtenst TpsOBa sicHo aa pa3dupa KakbB THI HHPOP-
Malys 1moJry4asa (Hamp. BEpOITHOCTH U OTHOCHTEIICH PHCK),
KaKBH Ca OrpaHUYEHHTAa HAa TECTa U KaK 1€ CE ChXpaHsIBaT U
M3I0JI3BAT JaHHUTE. ['eHeTnyHaTa HH(pOpPMALUs € YyBCTBHU-
TEJHA — TSI HOCH TTOCIIE/ICTBHSI HE CaMO 32 MHIUBHUAA, HO 1 32
OMOJIOTMYHU POIHUHU — KOETO IOYepTaBa HYX/1aTa OT SICHH
TIOJMTHKY 32 3allMTa Ha JTaHHUTE U 32 BTOPUYHA ynoTpeda
(Hamp. 3a HAyYHHU 1IETIH).

Cucrematuuyau 0030pu BepXy DTC reHeTHYHOTO TecTBa-
HE ToJYepTaBar pa3HooOpas3ue B HaUWHA Ha MPEICTaBsSHE
MapKeTHpaHe Ha pe3yJTaTHTe, KaTo ¢ TOBa CE yBeIW4aBa M
NOTEHIUAJIBT 32 HENpaBUIHA WHTEPIPETALUS, aKo JIMIICBA
aJIeKBaTHO OOSCHEHHE Ha BEPOSITHOCTUTE, POJIsiTA HA CpeaTa
U TpaHHUIUTE Ha Mokazarenctrara (16, 17, 18). IlpakTudeckn
MOJIXOJ] 3a pellaBaHe Ha TE3HM NMPUTECHEHUS € OTYETHTE
BKJIIOYBAT ICHA KJIAaCH(HUKALNS Ha CHJIaTa Ha JOKAa3aTeJICTBa-
Ta, KOHKPETHH M PEATUCTUYHN NPEIOPBKH, KAKTO H BE3MOXK-
HOCT 32 KOHCYJITAIUS ChC CIICIIUAIINCT.

Perysnaropna pamka B EBpona

B EBporeiickust ¢bi03 TeHETUIHUTE TECTOBE MOMaaaT B 00-
XBaTa Ha peryjanusTa 3a WH BUTPO AMATHOCTHYHU MEAH-
nuackn mpenus (IVD), sxmtountenno Permament (EC)
2017/746 (IVDR), koiiTO TIOCTaBsl N3UCKBAHUS 332 Ka4eCTBO,
OLICHKA Ha MPEACTABSIHETO U MOCTMAPKETHHTOB Haa3op. (19,
20). To3m permamMeHT KiacupHUIHMpa MOBEYETO TCHETHYHH
TECTOBE 3a XOpa KaTo W3/eNHs C MO-BHCOK PHUCK (0OMuaitHO
kyac C), KOETO Ha MPaKTHUKa 3aCHIIBA M3UCKBAHNATA KBM J10-
Ka3aTeJcTBaTa 3a HayyHa M KIIMHUYHA 000CHOBAHOCT, KAaKTO
U KbM y4YacTHETO Ha HOTH(UIIMPAH OpraH IpH OIEHKATa Ha
CBHOTBETCTBHETO. [lapanenHo, reHeTHYHNTE JaHHH CE TPETH-
par Karo ,,crieriajina Kkareropus‘ suaHu gannu no General
Data Protection Regulation (GDPR), koeTo nHanara nmo-ctpo-
T'Yl IpaBUJiIa 32 MHPOPMUPAHO CHIVIACHE, CUTYPHOCT M Orpa-
HUYaBaHE Ha BTOpPHUYHATA yrnoTpeba Ha MaHHWTE. Bhrpeku
oO1maTa eBporeiicka paMKa, OTISIHNATE AbPKaBH YICHKH MO-
rar /1a BbBEXK/JIAT JOMBIHUTEIHN OTPAaHUYCHHSI 32 TEHETHY-
HO TecTBaHe AupekTHO KbM norpedutens (DTC-GT) (namp.
M3UCKBaHE 3a MPO(ECHOHAIHO KOHCYATHPAHE HJIM OI'PaHU-
YEHUs 3a MPeJIaraHeTo UM 0e3 METMIIMHCKO ITOCPEeTHUIECT-
BO), KOETO BOJIU JI0 PAa3IMYHA IPAKTHUYECKa IIPHUIIOKUMOCT Ha
DTC ycnyrute B EBpomna u o csera.

Bbaenu HaCOKM U MHTErpPalud ¢ APYTrH MOAX0AH
braenieTo Ha HYTPUTCHETUKATA € TSICHO CBBHP3aHO C Pa3BU-
THETO Ha MpEIU3HATa MEAUIIMHA U ,,MyJITHOMHKC" TIOXO/ U~
Te. OyakBa ce MO-ITUPOKO U3IOJI3BAHE HA TIOJTUTCHHH PUCKO-
BU CKOPOBE, MHTEIPAllHsl ¢ METa0OJIOMUKA, MUKPOOHOMUKA
U CIIUTCHCTUYHU MapKepH, KAKTO W M3MOJI3BAHE HA aJITOpPH-
TMH 3a IIEPCOHANIN3AIINS, KOUTO c€ 00ydYaBaT BbPXY TrOJICMH,
nmobpe denoTunupanu koxoptu. IlapasnenHo, 3a ga ce mo-
CTHUTHE peaJiHa I0JIE3HOCT, 11Ie ca HeOOXOAMMHU CTaHIapTH 3a
WHTEPIpPETaNus, CIOACTUMHU POPMATH HA JTAHHUTE U OLICHKA
Ha KJMHUYHATA TIOJIC3HOCT B PCATHU YCIIOBHSL.

Ha nmso O6H_I€CTB€HO 3ApaBC MOTCHUHUAJIBT € Hal-TOJIsIM
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led counselling framework.

The consumer must clearly understand what type of
information they will receive (e.g., probabilities and
relative risk), what the limitations of the test are, and how
the data will be stored and used. Genetic information is
sensitive—it has implications not only for the individual
but also for biological relatives—highlighting the need
for clear data protection policies and rules for secondary
use (e.g., for research purposes).

Systematic reviews of DTC genetic testing emphasize
diversity in how results are presented and marketed,
thereby increasing the potential for misinterpretation
if adequate explanations of probabilities, the role of
environment, and the limits of the evidence are lacking
(16, 17, 18). A practical approach to addressing these
concerns is for reports to include a clear classification
of the strength of evidence, specific and realistic
recommendations, and the possibility of consultation
with a specialist.

Regulatory framework in Europe

In the European Union, genetic tests fall within the
regulatory scope for in vitro diagnostic medical devices
(IVD), including Regulation (EU) 2017/746 (IVDR),
which sets requirements for quality, performance
evaluation, and post-market surveillance. (19, 20)
This regulation classifies most human genetic tests as
higher-risk devices (typically class C), which in practice
strengthens the requirements for evidence of scientific
and clinical substantiation, as well as for the involvement
of a notified body in conformity assessment. In
parallel, genetic data are treated as a “special category”
of personal data under the General Data Protection
Regulation (GDPR), which imposes stricter rules for
informed consent, security, and limiting secondary use
of the data. Despite the common European framework,
individual Member States may introduce additional
restrictions on direct-to-consumer genetic testing (e.g.,
requirements for professional counselling or limitations
on offering tests without medical mediation), leading to
differing practical applicability of DTC services across
Europe and worldwide.

Future directions and integration with other
approaches

The future of nutrigenetics is closely linked to the
development of precision medicine and “multi-omics”
approaches. Wider use of polygenic risk scores,
integration with metabolomics, microbiomics, and
epigenetic markers, and the use of personalization
algorithms trained on large, well-phenotyped cohorts
are expected. In parallel, to achieve real utility,
standards for interpretation, shareable data formats, and
evaluation of clinical utility under real-world conditions
will be needed.
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IIpU TapreTUPAHU IPEBAHTUBHU CTPATETUHU 3a IPYIIU C BUCOK
PHCK, HO TOBAa U3UCKBA SICHU €THYHM paMKH U U30srBaHe Ha
HEpaBEHCTBA B JIOCTbIIA.

3AKNIOYEHUE

Hyrtpurenerukara ce yTBbpXkAaBa KaTo KIIOUYOB KOMITOHEHT
Ha MIEPCOHAIN3NPAHOTO XpaHEHE U MPEIM3HATa MEANIIMHA— C
SICHO MSICTO B HAyYHHUTE M3CIJIEIBAHUS U C HAPACTBAIIO MPH-
CBHCTBHE B THPIOBCKHS CEKTOpP. BbIpekn ToBa, MHTEpIpeTa-
[UsATA HAa PE3YITATUTE TIPH KOMIUIEKCHH (DEHOTUITH M3UCKBA
Hay9YHa CTPOTOCT W PEATTUCTHYHHU OYaKBaHUS. YCIICIIHOTO U
OTTOBOPHO MpHJIaraHe HAa HYTPUTEHETHYHUTE TECTOBE 3aBHU-
CH OT Ka4eCcTBOTO Ha JOKA3aTEeJICTBATA, CTAaHAAPTH3ALMATA
n npodecruoHaNHaTa MOAKpPEna, KaKTo W OT SICHH €THYHU U
pEerynaTopHU paMKH.

HyTpurenetuunure TeCTOBE MMAaT Hal-BUCOKAa CTOHHOCT,
KOTaTO Ce M3IMOJ3BAT KaTO 4acT OT MHTETPHpaHa OIEHKA —
TeHeTHYHH PE3yNTaTH, KIMHUYHA TTOKA3aTeNn, OMoOMapKepH
U TIOBeIEHYECKH JaHHU. [IpenopbKkuTe ciaeasa 1a Obaat mpo-
3pavHU OTHOCHO CHJIaTa Ha JJOKAa3aTEeJICTBATa U Jla pa3rpaHu-
gaBaT 100pe MOAKPENeHN acOIHMAlNK OT XHUIIOTE3U C Orpa-
HUYeHA BaTuIHOCT. [Ipy THProBCKHUTE yCIyTH € BaXKHO J1a Ce
OCHUTYPST SICHH HHCTPYKIINH, Pa30upaeM OTUET U JOCTBII JI0
KOHCYJITaIMs, 3a 1a C€ MUHUMH3HUPA PHUCKBT OT HEMPABIIIHA
WHTEpIpeTanus. 3a pa3padOTUHIIUTE U JOCTABIUIIUTE TIPH-
opuTeT TpsAOBa na OBAAT aHATHUTHYHATA BAJTUIHOCT, CTaH-
JAapTH3aIUsATa Ha aJTOPUTMHUTE U CbOTBETCTBHETO C peryJa-
TOPHUTE W3UCKBaHUS, KAKTO U 3aI[UTa Ha JINYHUTE JaHHHU U
eTHYHA KOMYHUKAIHS KBM MOTPEONTEIS.
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YKASAHUA KbM ABTOPUTE

“bbJITAPCKO CNUCAHUE 3A OBLLUECTBEHO 34PABE” e mHoro-
npodpuAHO cnucaHue, KoeTo BKAOYBa Nybankaumnm B obnactra Ha
3/ipaBHATa NOMINTUKA, 34PaBEH MEHUAXMBHT U UKOHOMMKA, enun-
AEeMNoNorna Ha HenHdeKuMosHuTe U 3apasHuTe bonectu, 3apa-
BETO Ha Hace/ieHMeTo /eHuTe/meuata/, npomoumsa Ha 34paBeTo
1 npodunakTMKa Ha bonectTuTe, OKOMIHA Cpeaa v 34paBe, XPaHu U
XpaHeHe, TPYA0Ba MeANUMHA, MCUXMYHO 34paBe, KPU3UCHU CUTYa-
uMn 1 obwecTeeHo 3apaBe. MaTepuanmTte ce oTneyaTsaT Ha 6b-
rapCcKu W aHIIMMCKKU e3uK. B cnucaHmeTo ce nybanKyBaT:

o HayuHu ctatnm (go 12 ctp.): CTaTumMTe BKAOYBAT BbBeaeHue,
Llen, MaTtepuan u metoaun, Pesyntatu, O6cbKpaHe, 3akatoye-
Hune n KHuuronwuc.

e 0630pu (8o 12 cTp.): O630pUTe TpAbBa Aa NPELACTABAT 3HAUMU-
MW Temm B 061acTTa Ha 06LECTBEHOTO 34paBe.

e [Inckycua, no3uumm (4o 6 cTp.) - 3acaraTt BcAKa 06aacT Ha 06-
LLLeCTBEHOTO 34paBe.

e MHeHus, cbbutna (fo 1 cTp.) - NpeAcTaBAT aKTya/HU, 3HAYMU-
MW MU AUCKYCUOHHU NPOo6aeMu 1 BaXKHU CbbUTUSA.

e lpeAacTaBaHe Ha HOBU KHUIU uaun codTyep (oo 1 ctp.)

OTroBOpHOCT Ha aBTopa: Bcuuku npepcTaseHn 3a ny6/iMKyBaHe
matepuanu Tpabsa ga 6bAaT OPUrMHANHKU Pa3pabOTKM, KOUTO He
ca ny6nKyBaHM 4,0 TO3M MOMEHT M He ca NogaLeHu 3a NnybnKyBa-
He apyrage. MpueTtnte pbKonucu He morat Aa 6baat ny6anKyBaHu
cnep TOBa B APYTY U3LAHUA B CbLUMA BUA, M3LAIO MM HA YacTu 1

Ha KaKbBTO M Aa 6uno e3unk, 6e3 cbriacmeTo Ha “Bbarapcko cnuca-
HUWe 3a oblLecTBeHo 3apaBe”. ABTOpUTE OTrOBaPAT 3@ BCUYKM YacTuh
OT MaTepuana cu.

HayuHa eTuka: OTroBOpPHOCT Ha aBTOpPUTE € Aa YAOCTOBEPAT, Ye
BCAKO M3CnefBaHe BbpXy Xopa e 6uio of406peHo OoT KoMKCKUA Mo
MeAMLMHCKa eThKa.

MNopaBaHe Ha pbKonucute: Matepuanute Tpabea Aa 6baaT noja-
BaHM B e/IeKTPOHEH BUA, (Mo enekTpoHHa nowa). MatepuanuTe ot
6bArapckute aBTopu TPsAb6Ba Aa 6bAAT HAa 6BATAPCKU U AHTIUNCKU
€3U1K, @ Ha aBTOPUTE OT YYXKOMHA HA aHTIUIACKKN €3UK.

NoAroToBKA HA PbKOMUCA

MpuapyKUTENHO NUCMO: PbKonucsbT TpabBea Aa 6bae NpuapysKeH
C MUCMO, Y4,0CTOBEPABALLO, YE MAaTEPUANDBT U S@HHWUTE UM HacTU OT
TAX He ca 6unn NybanKyBaHu gocera (OCBEH KaTo pe3tome), KakTo U
Yye MaTepuanbT He e Mo MevaT U He e Bb3J/IOKEH 3a peLeH3npaHe
B A PYro u3gaHue.

3arnaBHa cTpaHuua: Bua Ha pbKonuca (opurmHanHa ctatus, 063op
n ap.); 3arnaBue, UMeHa Ha aBTopuTe U MecTopaboTa No Bpeme
Ha M3roTBAHe Ha MaTepurana; Mime u NbaeH agpec Ha KOpecnoHan-
pawms asTtop, TenedoH, eneKTPpoHHa now,a; biarogapHoCcTh Kbm
/ML M KOJIern ¢ NpMHOC 3a M3c/aeBaHeTo.

YKasaHua 3a opopmneHue Ha matepuanute: M3non3saT ce MepHU
eAMHULM Ha MeXayHapoaHaTa cuctema Sl. [la ce n3bArsat akpoHu-
MW, OCBEH aKO He ca oblonpreTn. AKPOHUMUTE U CbKPaLLeHMATA
ce aedvHMpaT Npu nbpBaTa MM ynoTpeba B TekcTa. PainoseTe Ha
pbKonuca ce nogasat BbB ¢opmaTt Ha Microsoft Word. dopmatsT
Ha cTpaHuuuTe TpabBa aa 6bae A4 c noneta oT 2,5 cm OT BCUYKMK
cTpaHu, wpndTsT 12-point Times New Roman ¢ 1,5 nHtepsan mex-
oy peposeTe. TeKCTHT ce NogpaBHABA CaMo OT NABO.

Pe3stome: 3a HayyHW CTaTUKM ce NOArOTBA pe3tome CbC CnegHaTa
CTPYKTYypa u noasarnasua: Boeepenue, Llen, Metoawn, Pesyntatu,
O6cbaaHe u 3akntoveHue. Mpu matepuanm 6e3 cTpykTypa (Hanp.
0630pHa cTaTHA) ce 4OMNycKaT pestomeTa, HECTPYKTYPUPaHK No rop-
HUWA HauuH. PestomeTo TpAabBa Aa CbAbPrKa He noBeye oT 250 aymu.

Kntouosu gymu: MNpeactasaT ce c/ies pe3tomeTo.

Tabaunum: Tabavunte TpsbBa 43 UMAT ACHW 3arnaBusA U Npu Heobxo-
OMMOCT 06ACHUTENHM BeneskKn noa YepTa.

®durypu: Beaka ourypa ce nogasa v KaTo otaeneH dann. durypute
ce HoMepupaT Mo pesa Ha LMTUPaAHETO UM B TeKcTa. BcAka durypa
TpAGBa ce NpMApPYKaBa C KpaTKa JiereHAa Ha OTAeNHa CTpaHuLa,
KoATO cneasa KHUronmca v e yacT oT TekcTosuA dain. B maTtepu-
anuTe Ha 6BNTAPCKUTE aBTOPU 3ar1aBUATA U TEKCTBT KbM duUrypure
TpAbBa Aa 6bAAT Ha 6bATAPCKU U AHTIUACKU €3UK.

KHuronuc: LintupaHunte n3touyHmumM ce Homepupar no peaa Ha no-
COYBaHETO MM B TEKCTA M Ce ONUCBAT HEMOCPEeACTBEHO C/ef OCHOB-
HUA TEKCT. B TeKCTa HOMEPDHT Ha UUTUPAHUA U3TOYHUK Ce NOCTaBs
B CKObM.

INSTRUCTIONS FOR AUTHORS

BULGARIAN JOURNAL OF PUBLIC HEALTH is a multidiscipli-
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