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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.
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3APABHA MONMUTIKA N NPAKTUKA

MHAOEKC HA 30PABHUA CTATYC
HA BBJIITAPCKOTO HACEJNEHMUE:
PETMOHAJIHU PA3NTNYUA,
KOHBEPITEHUUA W DOUHAMUKA
(2011-2023 TI.)

Exartepuna liBeranoBa-I'eopruena’,
IMramen {umutpos??

'Hoe bvreapcku yHusepcumemn
7 b 7
’Hayuonaien yenmop 3a 00uecmeero 30pase u aHa u3u
SFO203anaden ynusepcumem ,, Heoghum Puncku'

PE3IOME

Bwveeoenue: E¢pexmusnomo ynpaenenue Ha 30pasHus cma-
MYC HA HACELEHUEMO € BAdICEeH eNIeMeHM 3a PA36UMUEnO Hd
eona cmpana 6 Yclogusima Ha HApAcmeane Ha npoobliCU-
MEIHOCMMA HA HCUBOMA 8 KOMOUHAYUSL CbC 3ACMAPABAHE HA
HaceneHuemo.

Len: llenma na nacmosiwyama cmamus e 0a AHAIU3UPa Ou-
HAMUKAMA U Pe2UOHATHUME PA3Iudus 6 30pasHUst Cmamyc
Ha OBA2APCKOMO HACENCHUE HA HUBO AOMUHUCMPAMUBHA 00-
aacm 6 nepuoda 2011-2023 2., kakmo u 0a oyenu npoyecume
HA KOHGEp2eHYUs MedcOy OmoeaHume 00aacmu.

Mamepuan u memoou: Ananuzem ce 6a3upa Ha pe3yimamu-
me om U3YUCIeHUs. UHOEKC HA 30PAGHUS CMamyc Ha Obvieap-
CKOMO Hacenenue, paspabomen no ymevpoena memoooio-
eus. M3nonzeanama aHaiumuina pamka 6Kkaouea: (i) oyenka
HA OUHAMUKAMA HA UHOEKCA HA 30PAGHUsSL CINAMYC HA HUGO
ovparcasa, (ii) anaius Ha pecuoOHAIHUME PA3IUYUS U OUHAMU-
Kama Ha Hepagencmeama upe3 CvnocmagsaHe Ha oOnucamentu
CmMamucmu4ecky noKa3amenu u nPOMeHU 6 KJIACUpaHemo Ha
obnacmume npe3s 2023 2. cnpsimo 2011 2., kakmo u oyenxa Ha
KOHBEP2EeHYUOHHUME Npoyecy upes o- U f-Kkoneepeenyus; (iii)
AHAU3 HA OUHAMUKANA HA TMUNONO2UAMA HA 30PAGHUS CA-
myc no aOMUHUCMpPAmueHu obiacmu Ha 6a3a Ha 08a NOKA3d-
meJisi - memMna Ha usmeHeHue Ha UHOeKcd U CIanoapmHomo
OMKJIOHEHUe Ha He2osume 00UUHU NPOYEHMHU UBMEHEHUS.

Pesyimamu: Habniodasa ce 06wo nodobpenue na 30pas-
HUsL cmamyc Ha Ovba2apcKomo Hacenenue, CobnpPoBOOEHO CbC
SHAYUMU PE2UOHAIHU PA3IUYUSL U HAPACMEAWa OUCTAHYUS
meancoy Cogpusi-epad u ocmananume obnacmu. Paznuuusma
ce npossasam KaKkmo no OMHOUEHUE HA UHMEH3UBHOCMMA,
maka u Ha CMAabUIHOCMmMa HA npoMeHume. Ycmanoesea ce
YACMUYHO CONUICABANE, U3PAZEHO 8 002OHBAWO PA3GUMIUE
Ha obnacmume ¢ NO-HUCHK HAYAeH 30paseH Cmamyc u om-
HOCUMENHO 3a0assine npu 00euume pe2uoHu.

3aknruenue: Pezynmamume noouepmasam 3HAYEHUEMO
HA COYUATHO-UKOHOMUYEeCKUmMe Dakmopu u 30paeHomo no-
gedenue u Hanaeam HeoOXO0OUMOCMmMa Om MepumopuUaiHo
HACOYeHU NONUMUKU 30 HAMAIABAHE HA Pe2UOHATHUME He-
pagexcmaa.

Ku1040BHM AyMH: HHIIEKC Ha 3[IpaBEH CTaTyC,
00IIECTBEHO 3/[paBe, NIETCPMUHAHTHU Ha 3/1PaBETO

HEALTH POLICY AND PRACTICE

BULGARIAN POPULATION
HEALTH STATUS INDEX:
REGIONAL DISPARITIES,

CONVERGENCE, AND
DYNAMICS (2011-2023)

Ekatherina Tzvetanova-Georgiev',
Plamen Dimitrov*?

INew Bulgarian University
’National Center of Public Health and Analyses
3South-West University “Neofit Rilski” — Blagoevgrad

ABSTRACT

Introduction: Effective management of population
health status is a key element of a country’s development,
particularly in the context of increasing life expectancy
and population aging.

Aim: The study aims to analyze the dynamics and
regional inequalities of the Bulgarian population health
status at the administrative district level for the period
2011-2023, as well as to assess convergence processes
among districts.

Material and Methods: The analysis is based on a
composite health status index developed using an
established methodology. The analytical framework
includes: (i) assessment of the dynamics of the health
status index at the national level;, (ii) analysis of
regional differences and the dynamics of inequalities
based on descriptive statistics and changes in district
rankings between 2011 and 2023, complemented by the
application of o- and f-convergence approaches; (iii)
analysis of the dynamics of health status typology at
the administrative district level based on two indicators
— the slope and the standard deviation of annual
percentage changes of the index.

Results: In general, the Bulgarian population health
status index increases but with significant district
inequalities and widening gap between Sofia (capital)
and the other districts. There are different intensity and
stability of changes as well. There is partial convergence
between the districts based on catch-up growth of the
districts with lower health index and relatively slower
growth of the leading regions.

Conclusion: The results emphasize the importance of
both health determinants - socioeconomic environment
and health behavior - and underscore the need for
targeted, territorially oriented policies to reduce
regional inequalities.

Key words: Population health status index,
population health, determinants of health
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3APABHA MONMATUKA U MPAKTUKA

BbBEOEHUE

EdexTnBHOTO ylnpaBieHHe Ha 3IpaBHUS CTaTyc Ha Hacele-
HHUETO € Ba)KEH eJIEMEHT 3a Pa3BUTHETO Ha €JHa CTPaHa B yC-
JOBHSITA Ha HAPACTBAHE HAa MPOIBIDKUTEIHOCTTA Ha KHUBOTA
B KOMOMHAIMS ChC 3acTapsiBaHe Ha HaceleHueto. Hammuu-
€TO Ha pabOTeNIN MHCTPYMEHTH 3a YIpaBJeHUE MOAIoMara
B3€MaHETO Ha aJIeKBaTHU PELICHUs, CBBP3aHHU C IOIUTHKH,
noxo0psiBa ChCTOSTHMETO Ha HAceJIeHHeTO, HaMalsiBa Hepa-
BEHCTBATa M IIPEIOCTaBs BH3MOKHOCT 32 100pe nHpopMupa-
HY PELICHHS Ha BCHYKH 3aUHTEPECOBAHM JIMLA.

Penuna n3cienBanus mokas3BaT Bpb3KaTa Ha 3[paBHUS CTATyC
¢ GakTopH (JeTEepMHHAHTH), KATO KIMHUYHU TPHKH, OUOJIO-
TMYHU W NOBe/IeHYeCKH (haKTOpH, KakTo M ¢ (usnyeckara,
OKOJIHATa U CcoIlMallHO-uKOHOMMUeckaTa cpena (1, 2, 3, 4, 5).
CBeToBHaTa 3[paBHA OpraHu3anus AePUHUpPA COILIMAITHUTE
JIETEPMUHAHTHU Ha 3/IpaBeTO KaTo ,,yCIOBHS, B KOUTO XOpara
ce paxkJaT, pacTar, paboTAT, JKUBEST U OCTapsIBaT, KAKTO M
MO-IIMPOK HAOOP OT CHUJIU U CHCTEMH, KOUTO OPOPMST yCII0-
BHATA B ©KeAHEBUETO UM (6). O1leHKaTa Ha 3[paBHUS CTaTyC
Ha 0a3a Ha 3/paBHHUTE (PAKTOPU € KOMIUIEKCHA 3aa4a, UMai-
KM MIPEJBU Kay3aJTHUTE BTUIIA, 10 KOUTO T€ CH BIUSIT. B
Hay4Hara JUTepaTypa TO3M THII MOJENN ca O0CIMHEHH IO
HaMMEHOBAaHHUETO ,,MOJICJIH 32 OLIEHKA Ha 3J]paBHUSI CTATYC HA
0a3a Ha comnmanau getrepmMuuanTu’ — SDoH models (7).

Bobrpeku BomsiTa Ha IbPKABHUTE WHCTUTYI[UH 38 OCUTYPSi-
BAaHETO HA 3/[PaBOCIIOBEH HAYMH HA XHBOT HA HACEJICHUETO,
C BPEMETO 3aM0YHa Jia Ce OTKPOsBA JPYT ACIEKT — HEPABEH-
CTBAaTa B Pa3BUTHUTE OOIIECTBA, KOUTO BJIHSAT HA OOIIECTRE-
HOTO 371paBe. Temara Bce 1Mo-4ecTo OMBa U3MECTEHA OT OCH-
rypsiBaHE Ha JOCTBI JIO 3[paBeola3BaHe Ha Haii-OeqHHTE,
KBbM OCHTYPSIBAHETO HA 37paBe U 0JIArOCHCTOSIHHUE Ha X0pa C
pasauyeH COIMAJICH CTAaTyC, )KUBEEIIN B PA3BUTH O0IIECTBA.
HepaBeHCTBOTO, H3MEPEHO MPEe3 pa3InyusiTa/HEpaBEHCTBATA
B COIMAJTHUS U MKOHOMUYECKHSI CTATyC MEXKJIY TPyNHTE B
JlajieHa MoIyJiaus, OKa3Ba 3HAaYUTEIIHO BIUSHUE HA ISLI0OTO
Hacenenue. KoikoTo mo-rojiemMu ca pa3MuHaBaHUSTA, TOJIKO-
Ba MO-HUCKO € HUBOTO Ha 00MIECTBEHOTO 31paBe (8, 9).

WnnekcuTe, KaTo MOZICNH 32 OLIEHKA HA 3[paBHUS CTAaTYyC, ca
ycnemrHa opma 3a ananus. Te ca pazdupaemMu, THTYUTHBHHU
W JIECHH 32 HHTepIpeTanns. ToBa MO3BOJISIBA PE3yITATUTE 1A
JIOCTUTHAT 70 Bb3MOXHO Hai-royIsiMa ayJUTOPUs, KOETO, OT
CBOSI CTpaHa, MOATIOMara MogoOpsiIBAHETO Ha 3/IpaBHUS CTa-
TyC Ha JAaJICHO HaCEJICHHUE.

Llenta Ha HAacTOSIIIIATA CTATHS € J]a aHAJIN3UPA INHAMUKATA 1
pEernoHANIHUTE PA3JIMUMUs B 3]paBHUS CTATyC Ha OBITapcKo-
TO HacelleHHe Ha HUBO a]MUHKICTPATHBHA 00JaCT B IEpHO/Ia
2011-2023 r., KaKTO U /1a OLIEHU TTPOIECUTE HA KOHBEPT CHITU S
MEX/y OTICTHUTE 00JIACTH.

MATEPUANN U METOAU

1. Tannu

WHaekcsT Ha 3ApaBHUS CTaTyC Ha HACEIEHNUETO B brarapus
BKJIIOYBA 17 CTaTHCTHYECKM 3HAYUMH TPOMEHIINBH, NpEN-
craBeHd Ha ¢ur. 1. [TomydeHnTe ocpeHEeHN Teria ca U3IoI3-
BaHU 32 ONpE/EIIsTHE Ha TPHHOCA HAa BCEKH €JUH OT YETHPHUTE

HEALTH POLICY AND PRACTICE

INTRODUCTION

Effective management of population health status is a
key element of a country’s development, particularly in
the context of increasing life expectancy and population
aging. Having a well-functioning tool supports sound
policy decisions, improves well-being, reduces
inequalities, and enables all stakeholders to make well-
informed decisions.

Various studies demonstrate the relationship between
health status and health determinants such as clinical
care, biological and behavioral factors, as well as
physical, environmental and socioeconomic conditions
(1, 2, 3, 4, 5). The World Health Organization defines
the social determinants of health as “conditions in
which people are born, grow, work, live and age, and
the wider forces that shape the conditions of daily life”
(6). Evaluating health status based on these health
determinants is a complex task, given the causal
pathways through which they influence one another.
In the scientific literature, these types of models are
grouped under the term “Social Determinants of Health
models — SDoH models (7).

Despite the commitment of government institutions
to ensure a healthier life for the population, another
importantaspect has emerged over the time—inequalities
in developed societies that affect the population health.
The focus is shifting from ensuring access to healthcare
for the poorest to improving the health and well-
being of people across different social groups within
otherwise developed societies. Inequality, measured by
differences in social and economic status among groups
within given population, has a significant impact on
overall health outcomes — the greater the disparities, the
lower the level of public health (8, 9).

Indexes as a model for health status assessment are
widely used analytical tools. They are understandable,
intuitive, and easy to interpret. which allows the results
to reach a broader audience and contribute to improving
population health.

This study aims to analyze the dynamic, regional
differences, and convergence processes of the Bulgarian
population health status at administrative district level
for the period 2011 — 2023.

MATERIAL AND METHODS

1. Data

The Bulgarian population health status index includes 17
statistically significant indicators (Figure 1). The sum of
the indicators’ weights is used to define the contribution
of each health determinant: health behavior — 30%,
clinical care — 20%; socioeconomic environment — 40%,
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3npaBHU (akTopa: 3apaBHO moBenacHUe — 30%, KIMHUYHH
rpwku — 20%; coruanHo-uKoHoMu4uecka cpena — 40%, ¢du-
3udecka cpena — 10%. M3non3BaH € U3YUCICHUST HHIIEKC Ha
3[paBHUS CTATyC Ha OBJITAPCKOTO HACEJICHHE Ha HUBO aJIMHU-

HucTpatuBHa 00acT 3a nepuoma 2011-2023 r. (10).

HEALTH POLICY AND PRACTICE

and physical environment — 10%. The calculated health
status index at the administrative district level is used
covering the period between 2011 and 2023 (10).

3dpaeny axmopu
Health determinants

3mpapHO MOBEACHHE
Health behavior
30%

Kmmmiana rpuska
Clinical care
20%

Iealth indicators
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Youth not in employment or cducation ’
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Unemployment
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Median houschold income ’
3nor[0ny1c1{ 4%
Injury dcaths
Youitcrsa 59,
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CamoyOuiicTra 4%
Suicides

ApCCTH Ha MATOICTHH W HCIIBIHOJICTHH

: 3%
Juvenile arrests ¢
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Air pollution 4%

4.[
_.[
_.[
4.[
4,[
_.[

JlocThl 10 HHTEPHET

6%
Access to the Internet ’
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@uaypa 1. lHdekc Ha 30pasHusi cmamyc Ha 6b/i2apcKkomo

HaceJsieHue

2. AHAJIMTHYEH ITOIXO0/

AHanu3bT Ha JWHaAMHUKaTa Ha UHJCKCA Ha 3JIpaBHUA CTATYC €

peanTu3upaH Ha TPHU eTamna:

e AHalnu3 Ha 3paBHUS CTATYC Ha OBJITapCKOTO HACEICHUE
Ha HMBO JbpKaBa — OMKMCBA JUHAMUKATA HA HUBO JIbPXkKaBa U
MPOMSIHATA 110 TOAMHU U KaTO 1510 33 AaHAJIU3UPAHU S IEPUOJ

ot 2011 10 2023 1.

e Pernonanuu pas3anuiyusd U JUHaMUKa Ha HCPABCHCTBATA Ha

Figure 1. Bulgarian population health status index

2. Analytical approach

The analysis of the population health status index
dynamics includes three major steps:

 Analysis of the population health status index at the
national level — it presents country-level dynamics and
changes on a yearly basis, as well as for the overall period
between 2011 and 2023.

» Analysis of the regional differences and dynamic of
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3JIpaBHHUS CTATYC — aHAJIM3MPaHa € OIKMcaTeIHATa CTaTHUCTH-
Ka Ha JIAaHHUTE [P CHIIOCTABSIHE HA PE3yJITaTUTE, OTYETECHH
npe3 2011 r., u Te3u, oruerenu npe3 2023 r. IIpeacraBena
€ mpoMsiHaTa B MO3MLMUTE Ha BCsKa eaHa o0iacT, Karo ca
cpaBHeHM AaHHHUTe 0T 2023 1. cipsimo Te3u oT 2011 . 3a ana-
JIN3 Ha KOHBEPreHIMATa MEXKAY 00JacTUTE ca MPUIIOKEHH
c-KoHBeprenuus 3a nepuona ot 2011 no 2023 r. u B-koHBep-
rerius (2023 r. cnpsimo 2011 r.), 3a 1a ce oneHu nanu obna-
CTUTE ce NMpHOIMIKaBaAT eJHa KBbM JIpyra 1 KakBa € JMHaMH-
Kara Ha MHJIEKCa Ha 3[[paBHUS CTATyC MEX1y 00JacTHTe.

e AHanu3 Ha JAWHaMUKaTa Ha TUNOJOrud Ha 3paBHUSA CTa-
TyC IO aAMUHUCTPATUBHU O6J'IaCTI/I, 3a Ja C€ OLCHU crabui-
HOCTTa Ha mponeca 1 TCMII'bT HAa U3MCHCHUEC.

2.1. AHajau3 Ha 3APaBHUS CTATYC HA OBJIrapcKOTO
HaceJIeHHEe HA HUBO IbpiKaBa

AHanu3bpT 3armouBa C JUHAMHMKA Ha MHJIEKCA Ha 3JPaBHUS
craryc Ha ObarapckoTo Hacenenue B nepuoga 2011-2023 r.
Ha HUBO JIbpKaBa. V34ucieHn ca TeMI'BT Ha HapacTBaHE 3a
LeNUs IEPUOJT U CPEJHOTOAUIIHUST TEMIT Ha HapacTBaHE 110
dbopmynure:

_ Index 2023 — Index 2011

%A= 100
0 Index 2011 *
CAGR (Index 2023)1/” 100
= —1 =%
Index 2011

KpJACTON € 6p0$[ Ha TrOAWHUTEC, BKJIIOYCHHU B aHAJIM3a, a pe3yJi-
TaThT € B IPOLUCHTH.

2.2. PernoHajinu pa3jinyms U IMHAMHUKA HA
HepaBeHCTBaTa Ha 3ApaBHuA cTatyc 2023 r. cnpsiMo
2011

2.2.1. Huea u cmpyxmypa na pe2uoHainume paziuyus Ha uH-
dekca Ha 30pasHusl CMmamyc

3a 1a ce OLIEHAT CTPYKTYPHUTE pa3Inuus Ha UHJEKCa, ca U3-
TIOJI3BaHM OCHOBHHM ITOKa3aTeNN Ha OIHCATeHATa CTaTHCTHU-
ka 3a 2011 u 3a 2023 r. u e HanpaBeH aHanu3. V3noia3Banure
MOKa3aTean ca CpelHa CTOMHOCT, MeAuaHa, oOXBaT, CTaH-
JIapTHO OTKJIOHEHHE 1 KoepuuneHT Ha Bapuanus. CTangapT-
HUTE CTATUCTUYECKH MIOKA3aTEeIH ca N3II0JI3BAaHU B KJIacHue-
CKHSI UM BH]I.

2.2.2. quuamura 6 3aemanume NO3Uyuy HA AOMUHUCPA-
musHume ooracmu

3a J1a ce HaNpaBH aHAJIU3BT, Ca N3IOJA3BAHU U3YHUCIICHUTE T10-
3MIIMU Ha BCSIKA eJlHA 00JIACT U ca ChIIOCTABEHH PE3yJITaTUTE
ot 2023 1. cipsimo 2011 r. M3non3Bana e popmynara:

Arank = Rank 2011 — Rank 2013,

KBJETO MOJOXKUTENHA CTOWHOCT Ha Arank o3HauaBa mojo-
OpeHMe B KJacalusTa, a HeraTUBHA CTOMHOCT — 3aeMaHe Ha
no-HucKka nosunus npes 2023 r. cnpsimo 2011 .

HEALTH POLICY AND PRACTICE

health status inequalities — comparative analysis base on
descriptive statistics of the health status index, comparing
results for 2023 these for 2011, considering changes in
the ranking at the district level. - and B-convergence
approaches are applied to assess convergence between
the districts and the dynamics of population health status
across the regions.

* Analysis of the dynamics of health status typology at
the administrative district level based on two indicators —
the slope and the standard deviation of annual percentage
changes.

2.1. Analysis of the population health status
index at the national level

The population health status dynamics at the national
level are analyzed for the period 2011 — 2023. The
percentage growth rate for the entire period (%A) and
the compound annual growth rate (CARG) are calculated
using the following formula:

Index 2023 — Index 2011

0 —
fo FdeciZ00i ot
CACR (Index 2023)1/" 100
— || T —— — 1 *
Index 2011

where n is the number of years included in the analysis
and the result is expressed in percentage.

2.2. Analysis of the regional differences and

the dynamics of health status inequalities,
comparing 2023 with 2011

2.2.1. Levels and structure of regional differences in
health status index

Descriptive statistics are calculated for 2011 and 2023
to assess regional differences. The applied indicators
include mean, median, range, standard deviation and
coefficient of variation, used in their classical form.

2.2.2. Ranking dynamics of administrative districts

The ranking of each administrative district is calculated,
and the results for 2023 are compared with those from
2011. The change in ranking is calculated as follows:

Arank = Rank 2011 — Rank 2013,

where a positive value indicates improvement in the
ranking, while a negative value indicates a lower position
in 2023 compared to 2011.
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2.2.3. Ananu3z na Koneepeenyusma medcoy ooracmume

3a Ja c€ Mpociieu JTMHaAaMUKAaTa Ha pETUOHAJIHUTE PA3JINYNA
BBB BPEMCTO, € HM3MOJI3BAH MOAXOABT HAa O-KOHBCPICHI M.
HO,HXOL[T)T Ha l?)-KOHBGpl“eHIII/IH OLICHsABA ABbJIrocpoyHaTa 3a-
BUCHUMOCT MCKAY HAYaJTHOTO HUBO U TEMIIAa HAa U3BMCHCHUC HA
HWHJCKCA Ha 3ApaBHUA CTATYC 3a LUCINA aHAJIU3UPAH IICPUOI.

[MogxoasT Ha G-KOHBEPTEHITUSA HA 3[paBHUS CTATyC Ha Ha-
CeJICHHETO Ha HMBO aIMUHHCTPATHBHA 00IacT ce 6a3upa Ha
OIIEHKATa Ha CTAHAAPTHOTO OTKJIOHCHHE M KOC(HIIMEHTa Ha
BapualMs, U3YUCIECHH 3a BCsKa rouuHa ot nepuoaa 2011—
2023 r. B nonbiHeHue ca NMpPEACTAaBEHU CpeiHa CTOMHOCT,
MennaHa W 00XBaT MO roguHU. HampaBeH € cpaBHHUTEICH
aHaJU3 Ha JaHHUTE che U 06e3 Codus rpaj, KOeTo IO3BOIIBA
Jla ce OICHH JOKOJIKO TaHHUTE 3a CTOJUIATA BIUSIAT BEPXY
pasIpeseNIeHreTo Ha MHCKCa Ha 3APaBHUS CTaTyC.

[MonxonbT Ha PB-KOHBEpreHIMsITa € MPHIOKEH Ha 0asza Ha
JIOTAPUTMUYHUTE CTOHHOCTH Ha MHJekca oT 2011 r. u cb-
OTHOIIIEHHWETO Mexay uHIekca oT 2023 u unaekca ot 2011
r. MI3uucien e Ha 6a3a Ha JUHEHHA perpecus Mo MeToaa Ha
Hai-mankute kBajgparu (OLS):

Index; 5023
o) = @+ = In(Indexin) +

KBJICTO 3aBUCHMATA MPOMECHJINBA € PACTCIKBT Ha JaJcHa 00-
mact npe3 2023 r. ciupsimo 2011 r., mpwm i=1, 2, ....,28. Heza-
BHCHMATa MPOMCHJIMBA ¢ HAYaJIHOTO HUBO HAa WHJCKCA Ha
3IpaBHUS CTATYyC 32 BCSIKA CIHA OT 28-T¢ aIMUHUCTPATUBHU
00acTH, I0KaTo [} € mapaMeThPHT Ha KOHBEPICHIIMS. 3HAYC-
HUETO Ha mapameTbpa 3 e:

* <0 — Ha;IMYWe Ha KOHBEPTCHITHS (JOTOHBAHE);
* >0 — Hanuune Ha AUBEpreHIUs (pa3gaieyaBaHe);

* f=0 — HsiMa Bpb3Ka.

2.3. lMHAMHUKA HA TUIIOJIOTHSATA HA 3IPABHUSA
CTaTyc Mo aAMUHUCTPATUBHH 00JIACTH 32 NMEPHOIA
20112023 r.

THUIOIOrMYHUAT aHAIHM3 TO3BOJISIBA Ja c¢ I/I,Z[GHTI/Iq)I/ILII/Ipa
HE CaMO paBHHIICTO M IMOCOKATa Ha IpOMAHATa, HO U Jia CC
OTKPOSIT Pa3IMYHUA MOJIETM HA pa3BUTHE Ha oOmactute. 13-
YUCJICHU Ca CTAaHAAPTHOTO OTKJIOHCHUWE Ha NPOUCHTHOTO
TOAUIITHO U3MCHCHHEC, KOCTO ITIOKAa3Ba CTaOMIIHOCTTA HA po-
neca, KakKTo U1 TCMII'BT HAa UBMCHCHHE HAa MHACKCA, KOCTO OT-
passdaBa nmocokara.

TeMn'bT Ha U3MEHEHUE HAa UHJIEKCA € OLICHEH Ype3 HAKJIOHA
Ha JIMHEHHA perpecus MexAy CTOMHOCTUTE Ha MHJEKCA U
BpPEMETO.

Index;s = a; + f; *t + &

KBJCTO [} € TEeMII'BT Ha H3MEHEHUE 3a repuox t npu i=1, 2, ...,
28.

KomOuHamusTa OT 1BaTa MOKa3aTelsl MO3BOJIsBA pa3rpaHu-
gaBaHE MEXy 00JIaCTH CHC CTAOMITHO U HECTAOMITHO Pa3BH-

HEALTH POLICY AND PRACTICE

2.2.3. Convergence analysis among regions

The o-convergence approach is used to examine
the dynamic of regional differences over time. The
B-convergence approach assesses the long-term
relationship between the initial level and the rate of
change of the health status index for the entire analyzed
period.

The o-convergence analysis at the district level is based on
standard deviation and coefficient of variation calculated
for each year between 2011 and 2023. In addition, mean,
median, and range are presented. A comparative analysis
is conducted with and without Sofia (capital) to assess
the impact of the capital region on the distribution of
health status index.

The B-convergence approach uses logarithmic values of
the index for 2011 and the ratio between the 2023 and
2011 index values for each district. A linear regression
model is estimated using the ordinary least square
method (OLS):

Indexiyzozg
n ————————————

Indexi,zon) = a+ B+ Ln(Index;z011) + &

where the dependent variable is the index growth of
district i between 2011 and 2013, for i=1, 2, ....,28. The
independent variable is the initial health status index
value, and P is the convergence parameter, interpreted
as follows:

* <0 — convergence (catch-up);
* >0 — divergence (widening gap);

* f~0 — no relationship.

2.3. Trends in health status typology by
administrative district for the period 2011 — 2023
The typology analysis allows not only the identification
of the extent and direction of changes in health status,
but also the identification of different patterns of
regional development. The standard deviation of annual
percentage changes of the index is calculated to assess
the stability of the process, as well as the change rate of
the index, which reflects the direction.

The change rate is estimated based on the slope of a linear
regression between the health status index and time.

Inidex;y = e -~ 5% E = &

where [ represents the change rate for district i over time.

The combination of these two indicators allows the
distinction between districts with stable and unstable
development, as well as the identification of additional
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THE, KAKTO ¥ UCHTU(HUIIMPAHE HA PA3IMYHHU MOJICIIH Ha JIU-
HaMUKa Ha 3/IpaBHUS CTATYC — CTAOMIIHO (HUCKOJAMHAMHUYHO)
OJI00PEHUE U PUCKOBH 00JIACTH.

PE3YNTATU U OBCBXOAHE

1. luHaMUKA HA UH/IEKCA HA 3PAaBHUSA CTATYC Ha
0BJrapcKoOTO HaceJleHHe HA HUBO AbpP:KaBa

AHaIu3bT Ha JAWHaAMHUKaTa Ha MHACKCA Ha 3/I]paBHUA CTATyC
Ha OBJirapckoTo Hacesenue 3a nepuona 2011-2023 r. nokas-
Ba yCTOWYHUB pbCT npe3 rogunute (pur. 2). Habnronasa ce
OTKJIOHEHHUE OT TeHAeHIuATa npe3 2021 r., korato B pe3y-
tat 1 Ha COVID-19 nmangemusta ce HabnroaBa HaMaJeHUE
B OIICHKATa Ha 3[PaBHUS CTATyC HA HAIIMOHAJIHO HUBO ((ur.
3). 3a uenus aHaIU3UpaH MepruoJl MHIAEKCHT HapacTBa ¢ 32%,
KOETO CBHJICTEJICTBA 33 3HAYUTEIIHO MOJ00pEeHUe Ha 3/1paB-
HHUA CTAaTyC Ha HallTMOHAJIHO HUBO. CpCI[HOFOI[I/IIHHI/IHT TEMII
Ha HapacTBaHe € 2.34%, KOeTo MOTBBPKAAaBa yCTOHUHBHUSA
XapakTep Ha HaOrojaBaHaTa TeHICHIIHSI.

46.26 46.47 47.04

HEALTH POLICY AND PRACTICE

patterns of health status dynamic — stable (low-growth)
improvement and risk-prone development.

RESULTS AND DISSCUTION

1. Analysis of the population health status index
at the national level

The analysis of the population health status index at
the national level for the period 2011 — 2023 shows a
sustainable growth over time (Fig. 2). A deviation from
the trend is observed in 2021, when, mainly due to the
COVID-19 pandemic, a decline in the health status index
at the national level occurred (Fig. 3). Over the entire
period analyzed, the index increased by 32%, indicating
a significant improvement in population health status.
The compound annual growth rate (CAGR) of 2.34%
further confirms the sustained nature of the observed
trend.

61.07

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

Quaypa 2. [luHamuka Ha uHOeKkca Ha 30pasHusi cmamyc Ha
b6brieapckomo HacerneHue 8 nepuoda 2011-2023 a.

HWzmounuk: oannu na asmopume

Figure 2. Dynamics of the Bulgarian population health
status index at national level (2011-2023)

Source: author’s data
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.46

2012 2013 2014 2015 2016 2017 2018 2019 2020

Quaypa 3. [poueHMHO usMmeHeHuUe Ha uHOekca Ha 30pasHuUsi
cmamyc 3a nepuoda om 2012 do 2023 a.

Hzmounuk: oannu na asmopume

OT4eTeHNAT YCTOHYMB TEMI Ha HapacTBaHE Ha 3JPaBHUS
CTaTyC Ha HACEJIEHUETO MOKa3Ba, Y€ B AHATU3NUPAHUS IIEPUOJ
ce HabI10/1aBa MOCTENEeHHA U yCTOWYNBa TpaHc(hopManns Ha
3paBHUA CTaTyC Ha HACEICHUETO.

2. PernonaJiHu pa3iu4ns ¥ JMHAMHUKA Ha
HEPaBEHCTBATa HA 3PABHMS CTATYC

Bblpekn MoJoKUTETHATA TEHACHIHMS B Pa3BUTHETO Ha
3[paBHHS CTATYC Ha OBJITAPCKOTO HACEICHHUE, arpernpaHuTe
MOKa3aTeJIl MOraT Jia IPUKPHUBAT CHLUICCTBEHU PErHOHATHH
pasnmnuust. [lopaxxa ce HEOOXOIUMOCT OT aHAJIU3 Ha 3paB-
HUS CTAaTyC HA HHBO aJIMHHHCTPATHBHA 00JACT CIIOpes Kiia-
cupukanusta NUTS 3 (Bmx mpunoxernne Nel).

2.1. Huea u cmpykmypa Ha pe2uoHAIHUmMe pa3iuius
Ha 30pasnus cmamyc

AHanu3bT Ha OmucaTelHaTa CTATUCTHKAa HAa HMHJAEKCAa Ha
3[paBHUS CTATYyC 10 aJMHHHUCTPATHBHU 00JacTH B Hayao-
TO M B Kpas Ha nepuona (radn. 1 m ¢ur. 4) nmoxazsa Haiu-
YUETO Ha 3HAUMMHU peruoHaIHu paznuuus. HapactBanero Ha
CTaHJapTHOTO OTKJOHEeHHe oT 6.03 Ha 6.73 moka3Ba yBenu-
YaBaHe Ha aOCOJIOTHUTE pas3inuuusi Mexy obnacrure. Cb-
IIEBPEMEHHO KOe(HUIIMEHTHT Ha Bapualus Hamaissa ot 0.13
Ha (.11, koeTo moka3Ba ompeseseHa CTENEeH Ha OTHOCUTEIHO
cOmmkaBaHe, JIBJDKAI0 ce Ha 0OIIOTO HapacTBaHE Ha MHJIE-
Kca Ha 3/[paBHUS CTaTyC.

Pasnmukata Mexay oOnacTuTe C Hail-BUCOK M HaH-HHUCHK
3/paBeH craryc HapacTBa oT 26.46 npe3 2011 no 29.72 npes
2023 r., K0eTO MoKa3Ba MO PU3AIHs, BEIIPEKH OOIIOTO IT0-
nmoOpeHue.

HEALTH POLICY AND PRACTICE

5.66

2022 2023

-3.07

Figure 3. Annual percentage change of the population
health status index, 2012—-2023

Source: author’s data

The continuous improvement in the health status index
suggests a gradual and consistent positive transformation
in the population’s health status during the period
analyzed.

2. Analysis of the regional differences and
dynamics of health status inequalities

Despite the positive trend in the health status of the
Bulgarian population, aggregate indicators may mask
significant regional differences. This highlights the
need for a more detailed analysis of health status at the
administrative district level according to the NUTS 3
classification (see Annex 1).

2.1. Analysis of the population health status index
at the national level

The descriptive statistics analysis of the population health
status across administrative districts at the beginning
and end of the period reveals significant regional
differences (Table 1 and Fig. 4). The standard deviation
increases from 6.03 to 6.73, indicating a widening of
absolute differences between districts. At the same time,
the coefficient of variation decreases from 0.13 to 0.11,
suggesting a certain degree of relative convergence
driven by the overall increase in the health status index.

The gap between the regions with the highest and lowest
health status increases from 26.46 in 2011 to 29.72 in
2023, demonstrating polarization despite the overall
improvement.
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Ta6bnuuya 1. OcHoBHU Mokasamesiu Ha onucamesiHama

HEALTH POLICY AND PRACTICE

Table 1. Descriptive statistics of BG Health Index (2011

cmamucmuka Ha UHOeKkcume Ha 30paeHusi cmamyc 3a and 2023).
2011 u 2023 a.
CraHAapTHO
fopguHa CPSAHa MeauaHa O6xBat OTKNIOHEHue TP ) CRTELE
CTOMHOCT uusa
Ll Mean peclen SELE Sta.nd.ard Coefficient of variation
deviation
2011 46.26 47.01 26.46 6.03 0.13
2023 61.07 61.87 29.72 6.73 0.11

HWzmounuk: oannu na asmopume

I'paduaHOTO IIpEACTaBIHE HA Pa3IPEICIICHUCTO HA HHICKCH-
te npe3 2011 u 2023 1. moka3Ba U3MECTBAHETO HA MeIMaHHa-
Ta CTOWHOCT KBbM TI0-BUCOKH HUBA, OTPa3sBalikKu W OOIIOTO
nmojo0peHne Ha 3apaBHUS cTaryc. HabmronaBa ce pasmups-
BaHE Ha MEXJYKBapTUJIHMS MANa30H W yBeJIMYaBaHE Ha
PA3CTOSIHUETO MEXAYy MUHUMAJIHATA U MAKCUMaJIHATa CTOM-
HOCT, KOCTO MOTBBPIK/IaBa HAIMYUETO HA 33 TBJI00YABAIIHN CC
pa3nuuus MEXKY OTACITHUTE 00JIACTH.

90.00

80.00

70.00

60.00

Source: author’s data

The graphical representation of the index distribution
in 2011 and 2023 shows a shift of the median toward
higher levels, reflecting the overall improvement in
health status. The interquartile range widens, and the gap
between the minimum and maximum values increases,
confirming the growing disparity among the regions.

50.00

40.00

30.00

@duaypa 4. PasnpedeneHue Ha uHOekcume Ha 30pagHusi
cmamyc Ha Hu8o adMuHucmpamueHa obnacm, 2011 u
2023 a.

U3moyHuUK: OaHHU Ha asmopume

2.2. JInunaMuKka B 3aeMaHUTE MO3UIUA HA
aIMUHUCTPATUBHUTE 00J1ACTH

AHaTM3bT € HACOYEH KbM MPOMSHATA B MO3UIMATA HA ajl-
MHUHHUCTPATHUBHUTE OOJIACTH MEXIy HAYaIOTO U Kpas Ha Iie-
puona (tabm. 2). Haif-ceImecTBeHO OT0OpEHNE B KITacalusiTa
ce HabmronaBa npu obnacture Jlopey u lllymen (A kinacupane
= +9) B pesynTar Ha Mo-100po KJacupaHe MO MOKa3aTelu,
CBBP3aHU C JCTEPMUHAHTUTE HA 3][PABETO, 3PABHO TIOBE/IE-
Hue u ¢usnuecka cpena. Cnensanu ca ot Ilazapmxkuk (+7)
u Bapua (+6), KbIeTO MOTOOPEHUETO CE IBIIKU CHOTBETHO
Ha IPOMEHH B 3JIPABHOTO MOBEJACHUE M KIMHHYHATA TPHIKA,
M Ha MOKAa3aTejnTe, CBhP3aHU ChC 3[PABHOTO TOBEICHUE U
COLIMATHO-UKOHOMHYECKaTa cpefa. B mpoTHBOMOIOXKHA T10-
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Figure 4. Distribution of the BG Health Index across
NUTSS3 regions, 2011 and 2023

Source: author’s data

2.2. Ranking dynamics of administrative
districts

The analysis focuses on changes in the ranking of
administrative districts between the beginning and
end of the period (Table 2). The most significant
improvement was observed in Lovech and Shumen (A
rank = +9), mainly because of better performance in
indicators related to health determinants, particularly
health behavior and the physical environment. These
are followed by Pazardzhik (+7) and Varna (+6), where
the improvement is associated with changes in health
behavior and clinical care and indicators for health
behavior and socioeconomic environment, respectively.
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3APABHA MONMUTIKA N NPAKTUKA

COKa, Hall-3HAUMTEJIHO BJIOUIABAHE B MO3UIUUTE PETUCTPU-
par ['abpoBo (—15) u [1nesen (—8), KoeTo cBUIETENCTBA 32 Ce-
PHUO3HU MTPOMEHU B OTHOCUTCIITHOTO UM ITOJIOKEHUE CITPSIMO
ocrananute obaactu. B ['abpoBo ce oTumTa BiolIaBaHEe Ha
IMOYTH BCHUYKHU IMOKA3aTCIU B YECTUPUTE I'pyln 3ApaBHU €-
TEPMHUHAHTH, 1OKaTO B IIneBen ce oruurar IIO-CBhIICCTBCHHU
OTKJIOHEHUS B 3[PaBHOTO MOBEJCHUE (HAPUMED TIOTIOHOIY-
IIEHE), COI[MaJIHO-UKOHOMUYEcKa cpeaa (1okas3aresiau 3a co-
LMaJIHa CUTYPHOCT), KAKTO ¥ BbB (u3uuecka cpena (I0CThII
no uatepuert). [Ipu nosoBuHara ot obactute ce HabIOIaBA
OTHOCHUTEJIHA CTAOMJIHOCT B Ki1acanusita (0T —3 110 +3), KoeTo
MOKa3Ba OTHOCHTEIHA YCTOWYHMBOCT Ha KJIACHPAHETO Mpe3
TOOUHUTE.

Ta6bnuuya 2. Knacauusi Ha obnacmume crioped uHOekcume Ha
30pasHusi cmamyc 3a 2011 u 2023 a.

HEALTH POLICY AND PRACTICE

By contrast, Gabrovo (—15) and Pleven (—8) recorded
the most significant declines in ranking, indicating
substantial changes in their relative position compared
to other districts. In Gabrovo, deterioration is observed
across nearly all indicators within the four health
determinants, while in Pleven, more pronounced
deviations are found in health behavior (e.g., adult
smoking), socioeconomic environment (social safety),
and the physical environment (internet access).

Approximately half of the districts show relative stability
in ranking (from -3 to +3), indicating a consistence
distribution of position over time.

Table 2. BG Health Index ranking for 2011 and 2023

Aam. obnact Adm. district 2011 2023 Aknacupane/ Arank
Nosey Lovech 25 16 9
LWymeH Shumen 28 19 9

MasapAaKuK Pazardzhik 16 9 7
BapHa Varna 8 2 6

B. TbpHOBO V. Tarnovo 11 6 5
byprac Burgas 20 15 5
Pyce Ruse 9 5 4
XackoBo Haskovo 10 7 3
fAimbon Ambon 15 13 2
Cununctpa Silistra 26 24 2
CmonsaH Smolyan 5 4 1
KiocteHann Kyustendil 12 11 1
Lob6pwny Dobrich 18 17 1
BuauH Vidin 23 22 1
ToprosuuLe Targovishte 24 23 1
Codwusa rp. Sofia 1 1 0
MepHUK Pernik 14 14 0
Pasrpag Razgrad 27 27 0
Bnaroesrpag, Blagoevgrad 2 3 -1
Cr. 3aropa St. Zagora 7 8 -1
Codus obn. Sofia - distr. 17 20 -3
MoHTaHa Montana 21 26 -5
Kbpaxanu Kurdzhali 4 10 -6
Mnosaus Plovdiv 6 12 -6
Bpaua Vratsa 19 25 -6
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HEALTH POLICY AND PRACTICE

CnuseH Sliven 22 28 -6
MneseH Pleven 13 21 -8
fabposo Gabrovo 3 18 -15

H3mounuk: oannu na asmopume

2.3. AHaJIM3 HA KOHBEPreHIusITa MesKAy 001aCTUTe
3a Ja ¢€ Mpociieu JTMHaAaMUKAaTa Ha pETUOHAJIHUTE PA3JINIUA
BBB BPEMCTO, € HM3MOJI3BAH MOAXOABT HAa O-KOHBCPICHI M.
B JAOM'BJIHCHHUE € IMPUJIOKEH NOAXOABT Ha l?)—KOHBepI‘CHIII/ISI,
KOATO OLCHSABA ABJTOCPOYHATA 3aBUCUMOCT MEKAY Ha4dal-
HOTO HUBO YU TEMIIa Ha U3BMCHCHUEC HAa MH/JCKCA HA 3IpaBHUIA
CTAaTyC 3a LS/ aHAJIU3UPAH IIECPUOL.

2.3.1. o-KkoHeepeenyust Ha 30PAGHUSL CINAMYC HA HACENEHUETNO
HA HUBO AOMUHUCTPAMUBHA 001ACT

3a ;a ce OLEHM KOHBEPTCHIMATa MEXIY aIMHUHUCTPATHUB-
HUTE 00JacTH, ca M3YUCICHU CTAHIAPTHOTO OTKJIOHEHHUE H
KOCUITMEHTHT Ha Bapualus. V3uncieHusata ca peaausnpa-
HH KaKkTo ¢, Taka u 0e3 BkitouBaHe Ha Codus-rpan, 3a na
ce W3BelaT KOPEKTHH 3akiroueHus. JlaHHuTe 3a mepmona
2011-2023 r. moka3Bar cll0’)KHa KapTHHA Ha pa3BUTHE HA pe-
THOHAIHUTE pasnuuust (Tadn. 3 u ¢ur. 5). luHamukara Ha
CTAaHJapTHOTO OTKJIOHEHHE ¢ M 0e3 cTonMIara moka3Ba Ha-
pactBaHe Ha abcomoTHUTE paznuuus cien 2015 1. u qocTu-
raHe Ha Hal-BUCOKM CTOMHOCTH 1O BpEME Ha MaHJEMHUSTA
COVID-19. lo xpast Ha aHaIU3UPAHUS NEPUOJ] Pa3TUYUATA
ce 3ama3Bar Ha [0-BHCOKH HUBA.

ChILeBpeMEHHO ce HabJI10/1aBa HaMallIsiBaHe Ha Koe(UIIMEeHTa
Ha Bapualus, KOETO M0Ka3Ba U3BECTHA CTENEH HAa OTHOCH-
TEJHO cONMKaBaHe, 00yCJIIOBEHO OT OOIIOTO HAapacTBaHE Ha
MHJEKca Ha 37paBHUs cTaryc. CpaBHUTEIHUAT aHAJIHU3 Ha J1a-
HHUTE cbe U 6e3 Codusi-rpa nokassar, 4e CTOIHMIATa OKa3Ba
CBIECTBEHO BIMSHHE BBPXY Pa3lpeAeIeHUeTO Ha NHICKCA.
OOXBaTbT € 3HAYUTEIHO [O-TOJISIM IIPU BKJIIOYBAHETO M, KOe-
TO TI03BOJISIBA JIa C€ M3BE/E 3aKJIIOUEHHETO, Ye ce HadJoaa-
BaT NPOILIECH HAa OTHOCHTEIHO COJM)KaBaHE Ha OT/CICHUTE
oOmactu, HO Ha ()OoHa Ha HapacTBamo pazinyue mexay Co-
¢bus-rpan v ocTaHaIUTe 00JACTH.

Tabnuua 3. [JuHamuka Ha onucamesiHama cmamucmuka

Ha uHOekca Ha 30paeHusi cmamyc o obnacmu 3a
nepuoda 2011-2023 a.

Source: author’s data

2.3. Convergence analysis among regions

The o-convergence approach is used to track the
dynamics of regional disparities over time. In addition,
the B-convergence approach is applied to assess the long-
term relationship between the initial index level and the
rate of change of the health status index over the entire
period analyzed.

2.3.1. o-convergence analysis of the health status index
at the district level

The standard deviation and the coefficient of variation
are used to assess convergence between administrative
districts. The data are calculated both with and without
Sofia (the capital) in order to ensure more robust
conclusions. The results for the period 2011-2023
demonstrate complex pattern in the evolution of regional
disparities (Table 3 and Fig. 5). The dynamics of the
standard deviation, with or without Sofia (the capital),
indicate an increase in absolute disparities after 2015,
reaching their highest levels during the COVID-19
pandemic. These disparities remain at relatively higher
levels by the end of the analyzed period.

At the same time, the coefficient of variation declines,
indicating a certain degree of relative convergence
driven by the overall increase in the health status index.
The comparative analysis with and without Sofia (the
capital) shows that the capital has a significant impact on
the distribution of the index. The range is considerably
larger when Sofia is included, suggesting that relative
convergence is observed among the remaining districts,
against a background of increasing disparity between the
capital and the other districts.

Table 3. Descriptive statistics of the health status index
across NUTS3 regions, 2011-2023.

MNokasarten
Indicator 2011 2012 2013 2014 2015 2016

2017 2018 2019 2020 2021 2022 2023

CpegHa
CTOMHOC 46.26 | 46.47 47.04 47.93 49.11 50.02
Mean

50.96 52.81 53.56 57.37 55.61 57.80 61.07

MepgmnaHa

A 47.01 47.07 47.86 49.15 50.71 51.97
Median

52.59 54.86 55.25 58.73 56.94 58.86 61.87

O6xsaTt

26.46 | 26.40 26.25 26.33 25.71 27.54
Range

28.67 29.72 29.92 26.99 32.50 30.31 29.72

CtaHa. oT-
KNOHEeHMe
Standard
deviation

6.03 5.83 5.63 5.78 6.13 6.33

6.39 6.82 6.71 6.63 6.96 6.63 6.73
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Koeo. Ha

Bapuaums
Coefficient of

variation

0.13 0.13 0.12 0.12 0.12 0.13

0.13 0.13 0.13 0.12 0.13 0.11 0.11

O6xsarT (6e3
Coduarp.)
Range 20.44 18.61 18.35 17.61 17.07 19.32
(without Sofia
capital)

20.28 21.35 20.76 17.63 21.26 19.90 20.97

CraHa,.
OTK/IOHEHME
(6e3 Codpusn

rp.)

Standard 5.32 5.01 473 4.89 5.36 5.55
deviation
(without Sofia
capital)

5.66 6.13 5.91 5.92 6.02 5.78 5.89

Koed. Ha Ba-
puauma (6e3
Coduarp.)
Coefficient 0.12 0.11 0.10 0.10 0.11 0.11
of variation
(without Sofia
capital)

HWzmounuk: oannu na asmopume
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Standard deviation (left axis)

@uaypa 5. PasnpedeneHue Ha uHOekcume Ha 30pasHusi
cmamyc Ha HUgo admuHucmpamusHa obnacm, 2011 u
2023 e.

2.3.2. f-koHBepreHUHs HA 3MIPABHUS CTATYC HA
HaceJeHUeTO HA HUBO a/IMUHUCTPATUBHA 00J1aCT
[MonxonsT Ha B-KOHBEpreHIMsITa € MPHUIOKEH Ha Oaza Ha
JIOTAPUTMUYHHUTE CTOHHOCTHU Ha uHJeKca oT 2011 . u chOT-
HOIIEHHETO MeXy mHiekca oT 2023 r. u urgekca ot 2011
r. Ha 6a3a Ha Te3u JaHHU € KOHCTpyHpaHa JIMHEeiHa perpe-
cust. B koedurueHtsT ¢ —0.36 (p-value = 0.002), koeTo mo-

Coefficient of variation (right axis)

Figure 5. Distribution of the BG Health Index across
NUTS3 regions, 2011 and 2023

2.3.2. B-convergence analysis of the health status
index at the district level

The B-convergence approach uses logarithmic values
of the 2011 index and the ratio of the 2023 index to the
2011 index. The B coefficient, calculated based on linear
regression model, is —0.36 (p-value = 0.002), indicating
that the administrative districts with lower initial index
levels are catching up with the other districts.
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Ka3Ba, 4e 00JIaCTUTE C MO-HUCHK HAuaJeH WHJEKC JIOrOHBAT
octananute obnactu. ['paduuHOTO MpepcTaBsiHe HA JaHHU-
Te MOTBBPXKAaBa monydeHus pesynarat (pur. 6). ['ope BiIsiBO
ca obnactu, karo lllymen u JloBed, KOUTO ca OUIIM C HUCHK
MHJEKC B HAYaJI0TO HA aHAJIU3UPAHUS MEPUOA, HO Ca OTUENH
BUCOK pacTex. ['ope BIsCHO ca 00JIacTUTEe, KOUTO CTapTHPAT
C BUCOK MHJIEKC U OTUHMTAT BUCOK pacTex (Hanmpumep Bapna).
Jlony BIsICHO ca 00JIaCTUTE, KOUTO UMAT BUCOK MHJIEKC B Ha-
4aJIoTO, HO OTYHUTAT 10-0aBeH pacTeX, KOETO IOJKPEIsl Te-
3aTa 3a HaJIM4Me Ha Ipolec Ha conmxaBane. J[ony BIsBO oc-
TaBar enBa Tpu obnactu (CiauseH, Bpana u MoHTaHa), KOUTO
OTYUTAT HUCHK MHIACKC B HAYaJIOTO HAa aHAJIM3UPAHUS TICPpU-
0], HO ¥ HUCBHK PacTeX JI0 Kpas Ha aHAJIM3UPAHUS TIEPHOI.
HabnronaBanoTo cOnmkaBaHe Ha 00JIACTUTE € pe3yJITaT Kak-
TO Ha JIOTOHBAII PACTEX OT CTPaHa Ha 00JIACTUTE C TIO-HUCHK
nnjexc npe3 2011 r., Taka 1 Ha HaMalABaHE Ha pacTeka Ha
obmactute ¢ mo-Bucok muaekc npes 2011 r. Tozu pesynrar
JIOI'bJIBA aHAJIN3a Ha G-KOHBEPI'eHLUsTA M OTBBPIKIaBa Ha-
JIMYUCTO HAa YaCTUYHA KOHBEPTCHIIUA MCKIY 06HaCTI/lTe.

@ueypa 6. Bpn3ka mex0y Ha4ariHomo HUBO Ha 30pasHUsi

cmamyc u memna Ha uUsMeHeHue o obracmu
(B-koHsepeeHyusi), 2011-2023 e.

HEALTH POLICY AND PRACTICE

The graphical representation of the data confirms the
B coefficient result (Fig. 6). In the upper left quadrant
are districts such as Shumen and Lovech, which had a
low health status index at the beginning of the period
but recorded high growth. In the upper right are districts
with a high initial health index and high growth rates
(e.g. Varna). In the lower right are districts with a high
initial index but lower growth rates, providing evidence
of the convergence process. In the lower left quadrant
are only three districts (Sliven, Vratsa, and Montana),
which had a low initial health index and also recorded
low growth over the period.

The convergence process is driven both by catch-up
growth in districts with a lower health status index in
2011 and by a relatively slower growth of districts with
higher initial index values. This result complements the
o-convergence analysis and confirms the existence of
partial convergence among districts.

Figure 6. Relationship between initial health status

and growth rate across NUTS3 regions
(B-convergence), 2011-2023
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2.4. U3Boan
AHaIW3BT HA PETHOHAIHUTE PAa3IUYMs M TWHAMUKA Ha He-
paBEHCTBATa Ha 3[[paBHUS CTATYC, CPAaBHSIBAWKN Pa3BUTUETO
npe3 2023 1. cnpsamo 2011 1., mo3BossiBa 1a ce U3BEAaT Cle-
HUTE U3BOMIU:

e IIpe3 aHanm3upaHUs MEPUOJ Ce OTYUTA MONOOpPEHHE Ha
30paBHHS CTATyC Ha OBJITapCKOTO HACENICHUE.

o [Ipu mosioBHHATA OT 00JACTUTE CE OTYUTA YCTOHYHBOCT B
nosunuute. HabaronaBa ce OTHOCHTENHO MpUOIMKaBaHe Ha
oOmacTuTe, HO ce yBearuaBa pazinukara Mmexy Codus-rpan
n octananute obnactu. [1o Bpeme Ha mangemusita COVID-19
ce HaOI0/1aBa yBEIMYaBaHe Ha HEpPAaBEHCTBATA.

° HOJ’Iy‘leHI/ITC pe3yJiTaTu MOKa3BaT, Y€ pa3BUTHUCTO HA 3APaB-
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2.4. Conclusion

The analysis of regional differences and the dynamics of
health status inequalities, comparing the development in
2023 to that in 2011, leads to the following conclusions:

e During the analyzed period, the health status of
Bulgarian population is improving.

* Almost half of the districts maintain relatively stable
position in their ranking. A relative convergence between
districts is observed, however, the gap between Sofia
(the capital) and the other districts continuous to wide.
The COVID-19 pandemia further increased regional
inequalities.

o The results show the health status dynamics are
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HHUA CTATYC CC XapaKTepuisnupa ¢ CAHOBPEMCHHO IPOTHUYAHE
Ha IMpONCCU Ha KOHBEPTCHIUA U NTOJIApU3al .

* [loka3arenure ot JACTCPMUHAHTATA 3PpaBHO IIOBEACHUC UT-
pasdT KJIK4YO0Ba poJid OpyU NPOMEHUTE B 3APABHHUA CTATYC U
peruoHajiHaTa AMHAMHKATa.

* AHanmu3bT Ha 0a3a Ha MOAXOJAa G-KOHBEPIeHITUS U [3-KOH-
BEPreHIInsl IOTBBPIK/1aBa COMMKABAHETO HA O0JIACTUTE, KATO
ce HaOJIro1aBa TOTOHBAII PACTEX MPH 00JACTHTE C MMO-HUCHK
HavyaJeH MHJEKC U OTHOCHTENTHO 3a0aBsiHe HA pacTeka MpH
00JIaCTHTE C MO-BHCOK HaYaJeH HHJIEKC.

* PesynTarure npeanonarar He0OXOAMMOCT OT LieJIeHacoue-
HU MOJMUTHKH 32 HaMaJIBaHE HA PETHMOHAIHHUTE Pa3IHuus,
HACOYEHH OCHOBHO KbM M30CTaBAILIUTE O0JIACTH.

3. luHaMMKA HA TUIIOJIOTHATA HA 3[IPABHUS CTATyC
10 AJMUHUCTPATUBHHU 00JIaCTH

Ananu3pT oOXBamla WHIEKCAa Ha 3IAPaBHHUS CTaTyC Mo 00-
mactu 3a nepuona 2011-2023 r. M3umncneHnu ca cTaHmapT-
HOTO OTKJIOHGHHE Ha IIPOLEHTHOTO TOXUINHO H3MEHEHHE,
KOETO II0Ka3Ba CTaOMIIHOCTTA Ha IpoLeca, KAKTO U TEMITBT
Ha M3MEHEHHE Ha MHJEKCa, KOeTO OTpassBa mocokara. Ha
0a3a Ha pa3IMKaTa Ha Te3U MOKa3aTeIH CIIPIMO CPEAHUTE UM
CTOIfHOCTH, O0JIACTHTE ca pa3[eleHd B YETUPU TPYHH: ChC
cTabmIIHO IOHOOpeHue, ¢ HECTAOMITHO TOJO0PEHNE, KaKTO H
007aCTH ChC CTAOMIIHO (HUCKOIWHAMUYHO) TIOTOOpEHHUE U C
PHUCKOBO pa3ButHe (Tabdmn. 4 u ¢ur. 7).

O6sacTuTe ¢ HUCHK TEMII HAa W3MEHCHHE M BHCOKA W3MCH-
YUBOCT CE XapaKTEePU3UPAT C JIUIICA HA YCTONYMBA MTOJIOKH-
TE€JIHA JUHAMHKKA U 3HAYUTCIHU KOJ'I€6aHI/I$[ BBB BPEMETO. Te
MoraT Ja ObIaT ONPENCIICHU KaTO PUCKOBH OT IJICIHA TOY-
Ka Ha 3IpaBHHUS CTATyC HA HaceJICHHUETO. B TO3W KBaapaHT
nonagat 25% ot obmacrure — [lnosnus, Jlodpuu, ['adbposo,
Coous 00:1., [Tnesen, Pasrpan, Cnusen. JluHamukaTa B T€31
00J1acTH € CUJTHO 3acerHara OT BJIOIIaBaHE Ha [IOKa3aTeInTe,
BKJIFOUCHH B ICTEPMHUHAHTATA 3paBHO nmoBeneHue. Ha hokyc
ca 3a]bJI00YaBaIIM ce MPOOJIEeMH, KAaTO HapacTBaHe Ha Jieia
Ha xopara HaJ 18 ., KOUTO yHOTPEeOSIBAT TIOTIOHCBH U3ICIIHS,
KaKTO M BJIOIIABAHETO HAa XPAHUTEIHUS pexxuM. DakTop ¢ u
COLIMATHO-UKOHOMHYECKaTa cpejia, 0COOEHO B 00JaCTH KaTo
Jlo6puy 1 CIIMBEH C MOKa3aTeld KaTo MEAHaHa Ha JTOXOIHUTE
u O0e3paboruiara. B yact oT 00sacTUTe Ce BJIONIABA U COIHU-
annara curypsoct (CnuseH u Pasrpan).

Jpyrara rpymna o6i1acTi, KOUTO clie/[Ba Jja ca 00EKT Ha 110-3a-
JUBJIOOYEH aHAJIN3, ca TE3H, IIPU KOUTO CE OTYUTA HeCTaOuII-
HO nogoOpenue. HannuaneTo Ha koneOaHus B 3paBHUS CTa-
TyC Ipe3 FOJUHUTE U JIUIICaTa Ha yCTOMYHUBOCT B Pa3BUTUETO
€ MOTEHLMAJICH PUCK 3a 3APAaBHUS CTATyC Ha HACEICHUETO.
B Tazm rpyna nonanar 18% ot o6macture — Crapa 3aropa,
JloBeu, Bunun, Bpana u Monrana. Biomasa ce 31paBHOTO
TIOBE/ICHUE — IIOBEYE XOpa, KOWTO yNOTpeOsBaT TIOTIOHEBH
U3JIeNus U IOBEUE Xopa ¢ MHJEKC Ha TesecHaTa Maca Hax 30.
ConuanHO-UKOHOMHYECKATa Cpefla € CUIIHO HEraTHBHO IO-
BJIMSTHA OT KJIACHPAHETO Ha TE€3H 00JIACTH 1O TOKA3aTeJ sl
Ha Xopa C 3aBBPIICHO BUCIIE 00pa3oBaHKe, KAKTO U BJIOIIA-
BaHe Ha colMaJiHaTa curypHocT. HabmonaBa ce BiomaBaHe
Ha (usndeckara cpena.

HEALTH POLICY AND PRACTICE

characterized by simultaneous processes convergence
and polarization.

* Indicators related to health behavior determinant play
a key role in shaping health status and regional dynamic.

* The results from c- and B-convergence analysis confirm
the presence of convergence processes, expressed
through catch-up growth in districts with lower initial
health status and relatively slower growth in districts
with higher initial index levels.

» The findings suggest the need for targeted policies
aimed at reducing regional disparities, with primary
focus on lagging regions.

3. Trends in health status typology by
administrative district

The analysis of the health status index by administrative
districts covers the period 2011-2023. The standard
deviation of annual percentage changes and the rate
of change of the index (slope) are used to capture the
stability and the direction of the process, respectively.
Based on their deviation from the mean values,
the districts are classified into four groups: stable
improvement, unstable improvement, stable (low-
growth) improvement, and risk-prone development
(Table 4 and Fig. 7).

Districts with a low rate of change and high volatility
are characterized by a lack of sustainable positive
dynamics and significant fluctuations over time.
These districts can be considered high risk in terms of
population health status. This group includes 25% of the
districts — Plovdiv, Dobrich, Gabrovo, Sofia (district),
Pleven, Razgrad, and Sliven. Health status in these
districts is strongly affected by indicators related to the
health behavior determinant, particularly the increase
in adult smoking and the deterioration in dietary habits.
The socioeconomic environment is also a contributing
factor, especially in districts such as Dobrich and
Sliven, reflected in indicators such as median income
and unemployment rate. In some districts, the social
safety conditions are also deteriorating (Sliven and
Razgrad).

Another group that requires more in-depth analysis
includes districts with unstable improvement. The
variability of health status over time and the lack of
sustainability in the development process represent a
potential risk to population health. This group includes
18% of the districts — Stara Zagora, Lovech, Vidin,
Vratsa, and Montana. Health behavior is deteriorating,
with higher shares of tobacco use, and increased
prevalence of individuals with body mass index above
30. The socioeconomic environment negatively affects
their ranking, particularly through a lower share of
people with higher education and worsening social
safety conditions. The physical environment also shows
signs of deterioration.
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I'pynara Ha o0nacTu cbC cTAaOMIHOTO MONOOPEHHUE ca Te3H,
MPpU KOUTO Ce HaOJIF0/IaBa MOJA00pEHUE Ha 3APABHUS CTATYC
¢ 1mo-0bp3u TemroBe. B TO3n KBajpaHT nonajxar Hai-MHOTO
obmactu — enunazneceT uinu 40% ot Bcuuku obnactu. Te oT-
YUTAT CTAOMIIHO MOAOOPEHUE, KOSTO MOIKPEIis 3aKTFOUCHH-
ATa OT MPEAXOJHUTE aHATU3M 32 TOTOHBAII PACTEX HA YacT
0T 00JIaCTUTE, BBIIPEKH TOISAPHU3AIIUATA CIIPSIMO CTOJTUIIATA.

B xBanpanTa Ha cTaOMIIHUS pacTex ca 00JacTh, KOUTO HMaT
MO-HUCHK, HO YCTOHYMB BB BPEMETO pacTexk. JlesrbT Ha Ta3u
rpyma ¢ 18% ot oOmus Opoit 061acT, KaTo B Hesl MomagaT
Codust-rpan, Bennko TvproBO, Xackoso, SImM6o:x u Lllymen.

Pasmpenenenmero Ha 007aCTHTE MO TUIIOBE Pa3BUTHE TTOKA3-
Ba, Y€ MPOIIECHTE Ha TIOAOOpEHHUE Ha 3/IPaBHUS CTATyC HE ca
XOMOT'€HHH, a C€ XapaKTepU3UupaT CbC 3HAYUTEIHHA pa3InINs
KaKTO I10 OTHOLIICHHUE Ha CTa6I/IJIHOCTTa, TaKa U II0 OTHOIIC-
HUE HAa HHTCH3WBHOCTTA HaA IIpOMsSIHATA.

Ta6nuya 4. Knacugukayusi Ha abMuHUcmpamusHume

obniacmu crioped OuHamukama Ha 30pasHusi cmamyc
(memn Ha usMeHeHUe U cmerneH Ha sapuayusi),

HEALTH POLICY AND PRACTICE

On the other hand, the group with stable improvement
records a faster increase in the health status index. This
group includes the largest number of districts — eleven,
or 40% of all regions. These districts demonstrate
steady improvement, supporting the earlier findings on
catch-up growth in some districts, despite the observed
polarization relative to the capital.

The “stable growth” quadrant includes districts with
lower but consistent growth rates over time. This group
accounts for 18% of all districts and includes Sofia
(the capital), Veliko Tarnovo, Haskovo, Yambol, and
Shumen.

Overall, the typological classification shows that health
status improvement processes are not homogeneous,
but are characterized by significant differences in both
the stability and the intensity of change.

Table 4. Classification of NUTS3 regions by development

patterns of the health status index (slope and
variability), 2011-2023

2011-2023 e.

Tun passutue Type of
development

XapakTepucTtuka Characteristics

O6nactu

Districts

CtabunHo nogobpeHune
Stable improvement

BMCOK TeEMN Ha HapacCTBaHe, HUCKO

CTaHA. OTKA.
high slope, low std. dev.

BapHa, bnaroesrpag,
CmonsH, Pyce, MNa-
3apAaKuK, Kbpaxkann,
KiocteHann, MepHUK,
byprac, Tbprosuue,
Cunnctpa

Varna, Blagoevgrad,
Smolyan, Ruse, Pazardzhik,
Kurdzhali, Kyustendil,
Pernik, Burgas, Targovishte,
Silistra

HectabunHo nogobpeHune
Unstable improvement

BMCOK TEMMN Ha HapacTBaHe,
BMCOKO CTaHA,. OTK.
high slope, high std. dev.

Crapa 3aropa,
Jlosey, BuauH,
Bpaua, MoHTaHa

St. Zagora, Lovech, Vidin,
Vratsa, Montana

obnactu
Stable (low-growth)
improvement

CTabunHU (HUCKOAUHAMUYHM)

HUCBK TeMN Ha HapacTBaHe,
HUCKO CTaHA,. OTK/.
low slope, low std. dev.

Coodus (cTtonmua),
Benuko TvpHOBO,
Xackoso, imbon,
LymeH

Sofia, V. Tarnovo,
Haskovo, Yambol,
Shumen

Puckosu obnactu
Risk-prone development

HUCbHK TEMM Ha HapacTBaHe,
BMCOKO CTaHA,. OTK.
low slope, high std. dev.

Mnosaus, Jo6pny,
labpoBo, Codusa
o6n., MneseH, Pas-
rpag, ChvseH

Plovdiv, Dobrich,
Gabrovo, Sofia - distr.,
Pleven, Razgrad, Sliven
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TEMII Ha HapacTBaHe
slope

@ueypa 7. Bpr3ka mex0y memna Ha HapacmeaHe u
cmaHO0apmHOMO OMKIIOHEHUE Ha MPOYEHMHOMO
u3meHeHue Ha uHOeKkca Ha 30pagHusi cmamyc o
obnacmu, 2011-2023 a.

OBCBbXOAHE

Penuna nepxasu (Hanp. CAILl, ABcrpanus, ABctpus u Hc-
MaHU) U3M0JI3BAaT MHCTPYMEHTH KaTO MHJEKCa Ha 3/paBHUS
CTaTyc, 3a J1a OLEHABAT e(eKTUBHOCTTA U epUKACHOCTTA HA
npunaranute nonutuku (11, 12, 13). Hannuuero Ha uHIEKC
Ha 3/IpaBHM CTATYC I103BOJISABA 1a CE aJpecupaT aCIeKTH OT
€XKEJHEBHETO Ha YOBEK, 32 KOUTO Ha UHCTUTYLMOHAJIHO HUBO
MOXKE []a € CTUMYJIHpPA IOJOOPSIBAHETO UM M CH31aBaHETO
Ha YCIIOBHSI 3a II0-BUCOK 3[JpaBEeH CTaTyC U 0JIaroJeHCTBUE Ha
HACEJICHUETO.

AHaIU3BT HA TIOTYYCHUTE PE3yNITaTH MTOKAa3Ba, 4e UMa Mep-
KU, KOUTO O TpsiOBallo Ja ce B3eMaT Ha HAIIMOHAJIHO HUBO,
KaKTO W TaKWBa, IPUIOKUMHU CaMO B OIIPEHCICHH 00JIaCTH.
Heo6xomumu ca qudepeHnnpaHu 31paBHU TOJUTUKH B 3aBU-
CHMOCT OT CHJIaTa Ha (PaKTOPUTE, KOUTO BIIOMIABAT 3PABHUS
CTaTyC Ha HACCIIEHUETO BB BCAKA OT/ICTHA A IMUHUCTPATHB-
Ha oOuact. [IpoBexaHeTo Ha IMONUTHKHU Ha 00JACTCH ITPUH-
IIUIT € U3KITFOYUTEITHO BaKHO 32 MPUJIATAaHETO Ha €()EeKTHBHU
1 eUKaCHU MEPKH, KOUTO Ja TIOZOOPST OOIIHS 3paBeH CTa-
TYC Ha HAaCEICHHUETO.

@DoKychT Ha aHAIN3a € BbPXY MOKA3aTEIUTE, KOUTO BIOIIA-
BaT 3/IpaBHUS CTATYyC B aHATM3UpaHUTE obnactu. [IBe oT ne-
TEPMHUHAHTHUTE Ha 3APaBETO Os1Xa U3BEIEHH HA IPEAEH TUIaH
— 3paBHOTO TIOBEJCHHUE M COIL[MAIIHO-HKOHOMUYECKaTa Cpe-
Ja.

31paBHOTO MOBeleHUe KAaTO (HAKTOp € U3KIIOUUTEIHO Ba-

’KHO 3a MOJOOpsBaHE HA 3[PaBHUS CTATyC Ha HACEIECHHETO
(mpuHoc 30%). JlaHHHTE SICHO MOKa3BaT Kak MoJoOpsBaHe-

Figure 7. Relationship between slope and standard
deviation of the growth rate of the BG Health
Index across NUTS3 regions, 2011-2023

DISCUSSION

Numerous countries (e.g. USA, Australia, Austria, and
Spain) use health status tools to assess the effectiveness
and efficiency of the implemented policies (11, 12,
13). The existence of a health status index allows
identification of aspects of individual’s daily lives that
can be addressed at the institutional level to improve
them and to create conditions for higher health status
and overall well-being of the population.

The earlier findings show that measures are needed
both at the national level and at the level of individual
districts. Differentiated health policies are required,
depending on the severity of the factors affecting health
status in each district. Implementing policies on a
regional basis is essential for designing effective and
efficient measures to improve the overall health status
of the population.

The analysis focuses on the indicators that contribute to
poorer health outcomes in the examined districts. Two
health determinants are particularly emphasized: health
behavior and the socioeconomic environment.

Health behavior is a key determinant in improving the
population health status (30% contribution). The data
clearly show how improvement in some districts — and
deterioration in others — significantly reshape regional
rankings. The high rates of adult smoking in the country
require the implementation of targeted reduction
policies. According to 2020 data from the National
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TO My B OIpEEJICHU 00JacTh U CHOTBETHO BJIONIABAHETO B
JIPYTH, IPEHAPEKIAT CHIIECTBEHO KJlacalusITa Ha 00JacTh-
Te. Bucokure HuBa Ha TIOTIOHOIMYHICHE B CTpaHaTa U3UCKBAT
npeaAnprueMaHCTO Ha IMOJUTUKU 3a HaMaJIABAHETO MY. Ilo
nanau Ha HITO3A 3a 2020 r. cpenno Han 30% ot HaceneHue-
TO yHOTpe6ﬂBa THOTHOHCBU U3JCIHA CXKCIHCBHO, KaTO TO3U
MPOLIEHT B HSKOM oOnacTu crnaja 1o npudiausutento 20%,
HO B Ipyru HaaMmuHaBa 50% (14). 3aTabCTABaHETO U BIIOILIE-
HUSIT XPaHUTEIICH PEXXHUM CBIIO Ca TEMH, Ha KOUTO CIIe[Ba Ja
ce 00bpHE BHUMAaHHE.

ConnaTHOMKOHOMHYECKATA Cpefla MMa Hal-CHUJIHO Bb3-
neiicteue — 40%. To3m QaxTop MMa pa3IUYHM acCIEKTH,
KOMTO 4YeCTO Mpejrojarar mpeanpueMaHe Ha JeicTBHUS Ha
HUBO aIMHHHCTpaTHBHA oOnact. Hermo, BBpXy KOETO cieaBa
Ja ce paboTH, € yBEIMYaBaHETO Ha Jieja Ha XOpa C BHCIIE
oOpa3oBaHue. Bblpexkn HanuumeTo Ha 3HAYUTENCH Opoi
YHUBEpPCUTETHU B CTpaHaTa, bbarapus ce HaMupa Ha €JHO OT
nocnenuute mecta B EC no To3u nokasaren. JluHamukara Ha
nas3apa Ha TpyJda U3UCKBa pPa3BUTUE U HA IPOABIKABAIIOTO
o0yueHne, KOeTO J1a OCUTYpPHU aKTyaJu3alys Ha 3HAHUITA
yMmeHnsTa Ha xopara. CienBa ia ce paboTH U 32 pa3mups-
BaHe Ha oOxBaTa Ha LleHTpoBeTe 3a nmpoxbkaBano o0yue-
HUE KbM YHHBEPCUTETUTE, KOUTO MOTaT J1a OCUTYPST TaKbB
THI 00y4eHue mpe3 meius KuBoT. [logobHo noBumaBaHe Ha
KBaJM(UKAIUATA 1€ TO3BOJIM MPEOPUEHTHPAaHE Ha OW3HEC
JIEHHOCTHTE KbM TaKMBa, C IO-BHCOKa JOOAaBEHA CTOMHOCT,
KOETO Ill¢ MOBHUIIM M MEIHaHaTa Ha JOXOAWUTE B CTpaHaTa.
HeobOxonumu ca MOJIMTHKHY 32 HAChPYaBaHE HAa HAPACTBAHETO
Ha JOXOMTE HA JOMaKWHCTBATA, 3a JIa C€ MOBUIIN 0JIaroche-
TOSIHUETO HA HACEJIEHUETO U 3a Ja Ce HaMaJId MUTpalUsITa Ha
pabotHa cuia kbM 3amagHa Espora.

Oepanuuenus na unoexca

I/IH,Z[CKCT)T Ha 3£[paBHI/I${ CTaTyC nMa CBOHUTC OFpaHI/I‘IeHI/Iﬂ,
ThH KAaTO HE MOXKE HAIBJIHO Ja 00O0OIIM CIOKHOCTTA Ha
3IPAaBHOTO CHCTOSHHEC HA HACEJICHHETO W CIICABA Ja CC WH-
TepIpeTupa B KOMOWHAIUS C JONBIHUTCIHH MOKA3aTENH
(10).

[Ipu aHanu3 Ha AMHAMEKATA MO TOIUHU TPsIOBA Ja CE OTYH-
Ta, Y€ IPOMCHHUTE B KJIACHPAHETO MOTaT Jia OTPa3siBaT KaKTo
BBTPELIHU OAOOPEHUSI, TAKa U BJIOIIABAHE B IPYTH 00JIaCTH.
OcBeH TOBa, pa3iuyusTa B CTPYKTypaTa U 4ecTOoTara Ha Ja-
HHUTE BIUSAT BHPXY CHIIOCTABUMOCTTA BHB BPEMETO.

3AKNIOYEHUE

Hacrosiioto u3cieaBane aHaNU3Mpa JMHAMUKATA HA 3/paB-
HUSl CTAaTyC Ha OBJITApCKOTO HACEJICHHWEe HAa HUBO aJMHHU-
cTpaTuBHa oOmact 3a nmepuona 2011-2023 r. Ha 6a3a Ha KOH-
CTpyHpaH KOMIIO3UTCH HHICKC. JIaHHUTE MOKa3BaT OOIIO
MoJ00peHUE Ha 3PaBHUS CTATyC HAa HAIIMOHAJIHO HUBO, HO B
YCIIOBUSI Ha 3HAYUMU PETUOHATHY PA3JIHUUs U HApACTBAHE HA
pasnukara mexay Cous-rpaz u OCTaHAJTUTE 00JIACTH.

AHanu3bT Ha CTPYKTYPHUTE Pa3/INyusl NOKA3BA, Y€ BBIPEKH
MOBHUINIABAaHETO HA HUBOTO HA MHJEKCA, a0COMOTHUTE Pa3Jin-
YHsT MEKIy OOJIACTHTE CE YyBEIHUYaBaT, KOETO CBUACTEIICTBA
3a IPOLIECH Ha NoJsipu3anus. B cpioro Bpeme koepuuueHTbT
Ha BapHalus U Pe3yJTaTuTe OT B-KOHBEPreHIMsITa TI0Ka3BaT

HEALTH POLICY AND PRACTICE

Center for Public Health and Analysis (NCPHA),
on average, over 30% of the population uses tobacco
products daily; while in some districts this share is
about 20%, in others it exceeds 50% (14). Obesity and
poor dietary habits are also issues that require focused
attention.

The socioeconomic environment has the strongest
impact on public health — 40%. This determinant
includes various aspects that often require action at the
administrative district level. One key area is increasing
the share of population with higher education. Despite
the significant number of universities in the country,
Bulgaria remains among the lowest-ranked EU countries
on this indicator. The dynamics of the labor market
also require development of vocational and continuing
education to ensure that knowledge and skills remain
up to date. Efforts should also focus on expanding
university-affiliated lifelong learning centers. Such
improvements in qualifications would allow a shift
toward higher value-added economic activities and
contribute to an increase in median income levels.

Finally, policies aimed at increasing household income
are essential for improving overall well-being and
reducing labor migration to Western Europe.

Limitation of the health index

The population health status index has its limitations,
as it cannot fully capture the complexity of population
health and should be interpreted in combination of
additional indicators (10).

When analyzing trends over time, changes in
ranking may reflect both internal improvements and
deterioration in other areas. Furthermore, differences
in data structure and frequency affect comparability
over time.

CONCLUTION

This study analyses the dynamic of the Bulgarian
population health status index between 2011 and 2023 at
demonstrative district level. The results show an overall
health status improvement at the national level but also
reveal significant reginal inequalities and widening gap
between Sofia (capital) and the other districts.

The structural differences analysis shows that, despite
the observed improvement of health status, absolute
inequalities between districts are increasing, indicating
a polarization process. At the same time, the analysis
of both the coefficient of variation and -convergence
indicate partial convergence, expressed through catch-
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HaJIM4Ku€ HA 4YaCTUYHO c6n1/1>1<aBaHe, HU3pa3CcHoO B JOIOHBALIO
Pa3BUTHUC Ha 00aCTUTE C TIO-HUCHK HAvaJleH 3/IpaBCH CTATyC
1 OTHOCHUTEJIHO 3a0aBsiHe IIpU BOACHIUTE PETUOHU.

THUIONIOTMYHMAT aHAJIN3 JOITBJIBA Ta3W KaPTHHA, KaTO ITOKa3-
Ba, Y PErHOHAITHUTE Pa3InYMs HE ca IHOPOJHH U Ce IPOsi-
BSIBaT KaKTO [0 OTHOIIEHHE Ha WHTEH3MBHOCTTA, TaKa U IO
OTHOILICHUE Ha CTAOMIIHOCTTA Ha IIPOMEHHTE. YCTaHOBSBAT Ce
SICHO Pa3rpaHUYeHu Ipynu o0NACTH ChC CTAOMIIHO Mogo0pe-
HUE, HECTaOMIIHO pa3BUTHE, CTAOMJIHM (HUCKOIWHAMMYHH)
00JIaCTH W TaKHMBa C PHCKOBAa JIMHAMHKA, KOETO IMOAYepTaBa
HEOOXOMMOCTTa OT JU(EpPEHIUPaH MOJAX0/ B PETHOHAIHUTE
3[IpaBHU MOJIUTUKH.

[MonmydueHnTE pe3ynTaTi MOIUYEPTABAT, Ye MOTOOPSBAHETO Ha
37IpaBHHUS CTATYC HA HACEICHHUETO € TSICHO CBBP3AHO CHC CO-
[[HATHO-HKOHOMHYECKHUTE YCIOBUS U 3IPABHOTO TIOBEICHHE.
ToBa M3MCKBA IPUIIArAHETO HA [EJEHACOUEHH, TEPUTOPUAITHO
OpPHEHTHPAHH MOJUTHKH, KOUTO JIa aJlpecupar crenupuiHu-
T€ MPOOJIEMHU Ha OTACITHUTE O00JACTH | JIa OrPaHUYAT 3a1bJI-
00OUaBaHETO HA PETMOHAHHUTE Pa3IHUHs.

MpunoxeHue 1. NUTS3 kodoee o admMuHuUcmpamugHu

HEALTH POLICY AND PRACTICE

up growth in districts with lower health status index and
a relative slowdown in the leading districts.

The typological analysis complements these findings,
showing that the regional differences are not
homogeneous in terms of both the intensity and the
stability of the changes. The districts are grouped into
four categories -with stable improvement, unstable
development, stable low-growth development, and
risk-prone dynamics — emphasizing the need for a
differentiated approach to regional health policies.

The results further highlight that the Bulgarian
population health status is related to socioeconomic
conditions and health behavior. Thus, it requires the
need for targeted, territorially oriented policies that
address the specific problems of individual districts and
help limit the widening of regional inequalities.

Annex 1. NUTS3 codes and corresponding districts

obnacmu
NUTS3 Bbarapcku English
BG411 Coodus (ctonunua) Sofia (the capital)
BG331 BapHa Varna
BG413 Bnaroesrpag, Blagoevgrad
BG424 CmonsaH Smolyan
BG323 Pyce Ruse
BG321 Besnvko TbpHOBO Veliko Tarnovo
BG422 XackoBo Haskovo
BG344 Crapa 3aropa Stara Zagora
BG423 Masapguk Pazardzhik
BG425 Kbpaanu Kardzhali
BG415 KiocteHamn Kyustendil
BG421 Mnosaus Plovdiv
BG343 Am60n Yambol
BG414 MepHuK Pernik
BG341 Byprac Burgas
BG315 JNlosey Lovech
BG332 [obpwny Dobrich
BG322 labposo Gabrovo
BG333 WymeH Shumen
BG412 Codusa Sofia (district)
BG314 MneseH Pleven
BG311 Buaunn Vidin
BG334 Toprosuie Targovishte
BG325 Cunuctpa Silistra
BG313 Bpaua Vratsa
BG312 MoHTaHa Montana
BG324 Pasrpag, Razgrad
BG342 CnunseH Sliven

HMsmoynuk: Eurostat, (2024)

BN NN Tov18 M K+ 3 M W BEbJFAPCKO CMNCAHNE 3A OBLIECTBEHO 3IPABE I M I 2026 M M M BULGARIAN JOURNAL OF PUBLIC HEALTH M M M Vol.18 M MINo3m W W

Source: Eurostat, (2024)

21



3APABHA MONMATUKA U MPAKTUKA

KHUIONMnC/ REFERENCES

1.

22

World Health Organization. A conceptual framework for action
on the social determinants of health. World Health Organization.
2010. https://apps.who.int/iris/handle/10665/44489

Los Angeles County Department of Public Health. Social
Determinants of Health. How Social and economic factors affect
health. 2013. http://publichealth.lacounty.gov/epi/docs/sociald_
final_web.pdf

lpuBa, X., Xpucrtosa, C. n HYonakoea, T. 3gpaBHu MHAMKATOPW.
HaunoHaneH ueHTbp no 3gpaBHa nHgpopmauma.2000. ISBN
954-8541-05-X

Commission on Social Determinants of Health (CSDH). Closing
the gap in a generation: health equity through action on the
social determinants of health. Final report of the Commission
on Social Determinants of Health. Geneva: World Health
Organization. 2008.

XuHkoB, X. n Koctos, N. OueHka Ha Bb34eNCTBMETO BbPXY
3apaBeTo 3a bbnrapus. TeopeTuyHM 1 NPaKkTUYECKN acnekTu.
Bwnrapcko cnucaHue 3a obwecTBeHo 3apase, 2021,
13(1):3-12. Available at: https://ncpha.government.bg/uploads/
pages/3029/BGJPH-2021-1.pdf [Accessed 10 May 2026].

WHO. What are social determinants of health? Geneva:WHO,
2015. gpoctbnHo Ha: http://www.who.int/social_determinants/
sdh_definition/en/, noceteH Ha 25.05.2026 r.

LiBeTaHoBa-leoprues, E. NHaekcu Ha 3apaBHUA cTaTyc Ha
HaceneHneTo B bbnrapus. Moxe nu coumanHuaT Hanpeabk
[a CbXpaHu NoBeYe XMBOT OT MeauumHaTa?, HBY, rp. Codus,
2024, c.22,c.44

Wilkinson R., Pickett K. Income inequality and population health:

a review and explanation of the evidence. Soc Sci Med., 2006,
62(7):1768-1784. doi: 10.1016/j.socscimed.2005.08.036. PMID:
16226363.

Ajpec 3a KOpeCclOH/JeHIHs:

JHou. 1-p Exarepuna LiBeTanosa-I'eopruesa
HoB Obarapcku yHUBEPCUTET

yi1. MonTesuzeo, 21, Codpus, 1618

e-romia: ecvetanova@nbu.bg

10.

11.

12.

13.

14.

15.

HEALTH POLICY AND PRACTICE

Brunner. E. and Marmot, M. Social organization, stress,
and health. In: Social determinants of health. Marmot M,
Wilkinson R, eds. Oxford: Oxford University Press. 1999.
https://books.google.bg/ books?id=AmwiS8HZeRIC&Ipg=P
T23&ots=y0Lx88QvI0&Ir&hl=bg&pg=PT23#v=0nepage&q
&f=false.

Tzvetanova-Georgieva, E., Dimitrov, P. Bulgarian
population health status index as a tool of health
assessment at administrative district level — methodological
approach., Bulgarian Journal of Public Health, 2026,
18(1):5-17, ISSN 1313-860X (ONLINE) https://ncpha.
government.bg/uploads/pages/3351/BJPH%201%20
2026%2031_03_%202026.pdf

Remington, P.L., Catlin, B.B. and Gennuso, K.P. The
County Health Rankings: rationale and methods.
Population Health Metrics, 2015, 13(1). doi: https://doi.
0rg/10.1186/s12963-015-0044-2.

Australian Institute of Health and Welfare. Australia’s health
2022: data insights, catalogue number AUS 240, Australia’s
health series number 18, 2022. AIHW, Australian
Government.

Cofifio R, Prieto M, Suarez O, Malecki K. The art of
drawing numbers and stories in the air: epidemiology,
information, emotion and action. J Epidemiol Community
Health. 2014;68:1109-11. doi: 10.1136/jech-2014-203883

HLIO3A. HauroHanHo npoyyBaHe Ha hakTopuTe Ha pucka
3a 34paBeTo cpef HaceneHveTo Ha Penybnuka benrapus
2020.

Eurostat, NUTS - Nomenclature of territorial units for
statistics. 2024. [online] Available at: https://ec.europa.eu/
eurostat/web/nuts

Address for correspondence:
Associate Professor Ekatherina
Tzvetanova-Georgieva, PhD
New Bulgarian University
e-mail: ecvetanova@nbu.bg

B =W Tov18 M MK+ 3 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 Ne3 W W W



3APABHA MONMUTIKA N NPAKTUKA

MHO®OPMUPAHOCT,
Bb3MNMPUEMAHA MNMOJIESHOCT
N NOOKPENA 3A BHEOPABAHE
HA U3SKYCTBEH UHTEJIEKT B
NEYEBHUTE 3ABEOEHUA B
BBJIFTAPUA: PE3YIITATU OT
NMUNOTHO U3CJIEABAHE

Muua Feopruesa’, Mopnan Hopnanos?,
JIwwoomupa Koesa'

'Kameopa ,, Ikonomuka u ynpasienue na 30paseonaseane-
mo*, @axyimem ,,Obuecmseno 30paseonassane”,
Meouyuncku yHugepcumem — Bapua
Maeucmuwpcka npoepama ,,30pagen MeHUONCMbHM U Me-
ouko-coyuannu epudxcu’’, @axynmem ,,Obwecmeeno 30page-
onasseane”, Meouyuncku ynusepcumem — Bapna

PE3IOME

Buveeoenue: Bueopssanemo na uskycmeen unmenexkm (MH) 6
neuebnume 3asedenus (J13) 3asucu ne camo om mexnonocu-
HUmMe 8b3MONCHOCIU, HO U OM UHDOPMUPAHOCIMA HA PKO-
gooumenume, 6b3NPUEMAHAMA NONE3HOCH U NOOKPENAma um
3a He2080MOo U3NON3EAHE.

Len: /la ce oyenam ungopmuparnocmma, 6v3npuemMarama
NONIe3HOCH, MEKYWOMOo USNOA36AHE U 3ASA8eHAMA NOOKPEnd
3a 6voeujo eneopasane Ha MU cped pvrkogooumenu Ha JI3 6
Bvaeapus, kakmo u epv3xume Ha UHPOPMUPAHOCMING U 8b3-
npuemManama noaAesHOC CbC CIenenma Ha masu nooxkpend.

Mamepuan u memoou: [Iposedeno e nuiommo Koaudecm-
BCHO eNIeKMPOHHO AHKEMHO npoyusane cped 59 ynpasumenu
u oupexmopu na JI3 3a bonnuuna u U38LHOOTHUYHA NOMOW.
Usnonzean e cmpykmypupan évnpocuux ¢ 16 évnpoca. Ilpu-
JIOJICEHU  ca  ONUCAmMenHa CMamucmuxa, KoeguyueHmsvm
3a panzosa kopenayus Kendall © b u mecmvm na Kruskal-
Wallis.

Pesyimamu: Oowo 64,4% om yuacmuuyume onpeoessim
uHGopMuUpanocmma cu Kamo caaba uiu Aunceawyd, OOKamo
78,0% cmamam, ve MU mooce da nosuuwiu epexmusnocmma
HA KAUHUYHUME U AOMUHUCIpamugHume npoyecu. /lexiapu-
PAHO U3NON36AHE HA NOHE eOHO NPULOdNCEeHUe, 8b3NPUEMAHO
Kamo ocnogano Ha U, e ycmanoseno 6 61,0% om yuacm-
sanume JI3. Hati-eucoxka nookpena 3a 6voeujo eHeopseaHe
noxyuagam obpabomrkama Ha OAHHU U YNPAGIeHUemo Hd
ungopmayuonnume cucmemu — no 86,4%. Cpeonuam 6poti
NnooOKpeneHy HAnNpasieHus HApacmed Nocied08amenHo CbC
cmenenma Ha UH@GOPMUPAHOCm, Kamo e YCmano8eHa noo-
HCUMENHA CIAMUCTUYECKU 3HAYUMA 8Pb3KA Mexcy 08ama
nokaszamens (Kendall ©_b=0,248; p=0,017). Cmenenma na
NOOKpena ce pasiuiaed CIMamucmuyecky 3HaUUMo U cnopeo
ev3npuemanama noieznocm nHa UU 3a epexmusnocmma Ha
npoyecume (Kruskal-Wallis H=12,291; p=,002).

3aknwuenue: Pesynmamume NoKaA36am 6UCOKA OYEHKA HA
opeaHuzayuoHnus nomenyuan na MU, cvuemana c oepanu-
YeHa UHPOPMUPAHOCM CPed ZHAYUMENHA YACT OM PbKOGO-
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ABSTRACT

Introduction: The implementation of artificial
intelligence (AI) in healthcare facilities (HCFs)
depends not only on technological capabilities but also
on managers’ awareness, perceived usefulness, and
support for its use.

Aim: To assess awareness, perceived usefulness, current
use, and stated support for the future implementation of
Al among managers of HCFs in Bulgaria, as well as
the associations of awareness and perceived usefulness
with the degree of such support.

Material and Methods: A pilot quantitative online
survey was conducted among 59 managers and directors
of inpatient and outpatient HCFs. A structured 16-
item questionnaire was used. Descriptive statistics,
Kendall’s rank correlation coefficient t© b, and the
Kruskal-Wallis test were applied.

Results: Overall, 64.4% of participants rated their
awareness as limited or absent, whereas 78.0%
believed that Al could improve the efficiency of clinical
and administrative processes. The use of at least one
application perceived as Al-based was reported in
61.0% of the participating HCFs. The highest support
for future implementation was reported for data
processing and information systems management,
both at 86.4%. The mean number of supported areas
increased consistently with the level of awareness,
and a positive statistically significant association was
identified between the two indicators (Kendall’s t©_
b=0.248; p= 0.017). The degree of support also differed
significantly according to the perceived usefulness of
Al for improving process efficiency (Kruskal-Wallis
H=12.291; p=0.002).

Conclusion: The findings indicate a high appraisal
of the organizational potential of Al, combined with
limited awareness among a substantial proportion of
HCF managers. They support a phased approach to
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oumenume. Te nOOerl’lﬂm noemanHo 6H€0p}16aH€, 3anovyea-
wo ¢ MH¢OpA/lauu0HHu, admuﬂucmpamueHu u nodnomaeamu
NPUNOINCERUA, napajlejlHo C YeleHaACoOYeHOo nosuuilaeaHne Ha
ynpaejieHcKkama KOMnemeHntHocni.

KurouoBu 1yMH: U3KYCTBEH MHTENEKT, 3PABHU
3aBeJICHUSs, 3/[paBeH MEHUDKMBHT, IIOJIKpera 3a
BHEJ[pSIBAHE

BbBEAOEHUE

WskyctBenusat unTenekt (M) mpoMeHs KIWHUYHUTE, WH-
(dbopManOHHNTE U yTIPaBJIEHCKUTE ITPOLIECH B 3[]paBeoIa3Ba-
HETO Ype3 MoAroMarane Ha B3eMaHeTo Ha peleHus, 00padoT-
KaTa Ha JaHHHU, aBTOMaTH3UPAHETO Ha PyTUHHHU ACHHOCTH U
1o-e(eKTUBHOTO M3I0JI3BaHe Ha pecypeute. [Ipakrnyeckoro
My TpHJIOKEHHE o0aue 3aBUCH HE CaMO OT TEXHOJOTHYHHS
MOTEHIIHAI, @ U OT CIIOCOOHOCTTA Ha 3/IPaBHUTE CUCTEMHU H
JeyeOHHUTE 3aBENICHNS a MHTETPUPAT HOBUTE PEIICHHUS B Cb-
IIECTBYBAIINTE OpraHnu3auoHHu npouect (1, 2).

Oco0eHo 3HaYeHHE 3a BHEAPSIBAHETO MMAT PBKOBOIUTEIHTE
Ha JleueOHHTE 3aBEeACHHS, Thil KATO Y4acTBAT BbB B3€MaHETO
Ha pelIeHHsI 32 UHBECTULINHU, HHOPACTPYKTYPa, OpraHU3aius
Ha MPOILIECHUTE, YIIPaBJICHHE HA PHCKA U BbBEX/IaHE HAa MHOBA-
uuu. [Topaau ToBa TxHaTa MHGOPMUPAHOCT, BH3IPHUEMaHETO
Ha TIOJI3UTE U TOJKpernaTa UM 3a OBJIeII0 BHEPSBAHE Ca Chb-
IIECTBEHHU IIPEJIIOCTABKH 33 PEATHOTO MPHUIIOKEHHUE Ha TeX-
Hostoruy, 6asupanu Ha M. MexnyHapogHUTE U3CIeBaHUS
MOKa3Bar, 4e MOJOKHUTEIHUTE Harnacu keM MU cpen 3apas-
HUTE CIEHHAIUCTH YeCTO Ce ChYETABAT C OrPAHUYUCHHU CIie-
[UaJM3UPAaHU 3HAHUS, HEOCTATHYHO 00yUEeHUE M OrPaHUYCH
MPAKTHYECKH OITUT, KAKTO U C ONTACEHHsI OTHOCHO TOYHOCTTA,
HaJIeKJTHOCTTA ¥ OE30MaCHOTO M3IMOJI3BAHE HA TEXHOJIOTUUTE
@3, 4).

Ta3u joruka cboTBEeTCTBAa HA Mojena 3a npuemMaHe Ha TeX-
Hosiorun — TAM, criopes; KOWTO Bb3IIpUeMaHaTa Mojie3HOCT U
JICKOTAaTa Ha M3MOJI3BaHE BIUSAT BbPXY HAIJIACUTE U HAMEpE-
HUETO 32 m3roiiBane (5), kakto 1 Ha OOeMHEHATa TCOPHS 32
npuemase u u3noispane Ha TexHojgoruu — UTAUT, kosito oT-
YUTa 3HAYEHUETO Ha OYaKBaHATa e)EeKTUBHOCT, YICCHIBAIIH-
T yCIIOBHUS U COLMATHUA KOHTEKCT (6). B 3mpaBeonazBaneTo
Te3u (GaKTOPH Ce MPOSABSABAT B YCIOBHATA HA BUCOKH M3HCKBa-
HUS KbM 0€30MaCHOCTTA, HA/ICKTHOCTTA, YOBEIITKHS KOHTPOJT
Y OpraHu3alMoOHHATa ChBMECTUMOCT.

Ha eBpormeiicko M HAaIlMOHAJHO PAaBHHINE CE IpPEIIpueMar
JICUCTBHSI 32 M3rPAXKIAHE HA CTPATErHYECKa U PeryiaTopHa
pamka 3a usnon3Bane Ha MU B 31paBeona3Baneto. OeHKUTE
Ha CBetoBHara 31paBHa opranm3anus 1 OMCP nokassar, 4e
MPUJIOKEHUETO MY OCTaBa HEPABHOMEPHO U Y€CTO CE OTPaHU-
9aBa JI0 OTACTHH JoKanHu pemenus (1, 2, 7, 8).

B Bbarapus aurutannara tpaHchopManusi € 3ajJ0KeHa B
Hanuonannara 3npaBHa crpaterus 2030 n Hanumonannara
CTpaTerus 3a e1eKTPOHHO 3/lpaBeona3BaHe U AUTUTATU3ALUS
Ha 31paBHara cuctema 2030, a mpoekTsT ,,Busnsd 3a BHenps-
BaHE Ha M3KYCTBEH MHTEIIEKT B 37paBeOIa3BaHeTO  ouepTaBa
BB3MOXKHOCTH 32 IIPUJIOKECHUE B KIIMHUYHATA ACHHOCT, yIpa-
BJICHUETO, AIMHHHUCTPATHBHHUTE TWPOLECH, OOpa3oBaHMUE-
TO 1 HaydHaTa pabota (9—11). Benpexu HapacTBamus Opoit
MEKYHApOJHHU HU3CIEABAHNSA BBPXY NPHIOKEHHETO U MpPU-
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implementation, beginning with information-related,
administrative, and supportive applications, alongside
targeted efforts to strengthen managerial competence.

Key words: artificial intelligence; healthcare
facilities; health management; Bulgaria; support
for implementation

INTRODUCTION

Artificial intelligence (AI) is transforming clinical,
information, and managerial processes in healthcare
by supporting decision-making, data processing, the
automation of routine activities, and more efficient
resource use. Its practical adoption, however, depends
not only on technological potential but also on the
capacity of health systems and healthcare facilities to
integrate new solutions into existing organizational
processes (1, 2).

Healthcare facility leaders play a particularly important
role in implementation because they participate in
decisions concerning investment, infrastructure, process
organization, risk management, and the introduction of
innovations. Their awareness, perceptions of usefulness,
and support for future implementation are therefore
essential prerequisites for the real-world adoption of
Al-based technologies. International studies indicate
that positive attitudes toward AI among healthcare
professionals often coexist with limited specialized
knowledge, insufficient training and practical
experience, and concerns about the accuracy, reliability,
and safe use of these technologies (3, 4).

This rationale is consistent with the Technology
Acceptance Model (TAM), according to which perceived
usefulness and perceived ease of use influence attitudes
and behavioral intention (5), and with the Unified
Theory of Acceptance and Use of Technology (UTAUT),
which recognizes the importance of performance
expectancy, facilitating conditions, and social context
(6). In healthcare, these factors operate under stringent
requirements for safety, reliability, human oversight,
and organizational compatibility.

At the European and national levels, efforts are under
way to establish strategic and regulatory frameworks
for the use of Al in healthcare. Assessments by the
World Health Organization and the OECD indicate that
adoption remains uneven and is often limited to isolated
local solutions (1, 2, 7, 8).

In Bulgaria, digital transformation is embedded in the
National Health Strategy 2030 and the National Strategy
for eHealth and Digitalization of the Health System
2030, while the draft Vision for the Implementation
of Artificial Intelligence in Healthcare outlines
potential applications in clinical practice, management,
administrative processes, education, and research (9—
11). Despite the growing body of international research
on the application and adoption of Al in healthcare,
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emaHero Ha M1 B 3npaBeonasBaHeTo, B bbirapus juncsar
EMIIMPUYHU JAaHHMA 32 WHQOPMHUPAHOCTTA, BB3IpHEMaHaTa
MOJIE3HOCT, TEKYI[OTO U3MOI3BaHEe U MOJAKpEenara 3a BHEAPS-
BaHE Cpe/l PBHKOBOAMTEINTE Ha JIeYeOHM 3aBelleHHs. To3H
nHpOpMaMOHEH NeUIUT OrpaHnvYaBa BB3MOXKHOCTUTE 3a
OLICHKA Ha N3XOJHATA MMO3HUINS HA JICUCOHUTE 3aBE/ICHUS U 3a
IUTAHUPaHE Ha YCTOHYMBO U ChOOPa3eHO C OPraHN3aHOHHUS
KOHTEKCT BHEZpsiBaHE. JIOKOIKOTO € M3BECTHO Ha aBTOPHTE,
HACTOSIIIOTO MHJIOTHO M3CJIE/IBAaHE € MBPBOTO B bwirapus,
KOETO CHCTEMAaTHYHO NPOYy4YBa TE3W ACIEKTH CPEX YIpaBu-
TeJTW U TUPEKTOPH Ha JieueOHHU 3aBeneHus. [lomydenute pe-
3yNTaTH MPEAOCTABIT MIBPBOHAYAIHA EMIIMPHYHA OCHOBA U
M3XO/IHA TOYKA 3a TOCJIEABAIM HAIIMOHATHHU ¥ CPAaBHUTEIHU
n3CIeBaHus.

LEN

LenTa Ha M3CIEABAHETO € /1a CE€ OLCHSAT HHOOPMUPAHOCTTA,
BB3MPHEMaHaTa IMOJIE3HOCT, TEKYIIIOTO U3IIOJI3BAHE U 3asBEHA-
Ta MOAKperna 3a ObJeI0 BHEIPsIBAaHE HA U3KYCTBCH HHTEICKT
Cpel PBKOBOAMTEINTE Ha JieueOHM 3aBelieHHs B bwirapus,
KaKTO U JIa Ce aHaJM3upar BPb3KUTE Ha MHOOPMHUPAHOCTTA U
BB3IpPUEMaHara IoJIe3HOCT ChC CTEINEHTa Ha Ta3| MOAKpera.

MATEPWAN W METOOU

[IpoBeneHO € MUJIOTHO KONHYECTBEHO AHKETHO IMPOYyYBaHE
Cpel YNIpaBUTENH W JUPEKTOPH Ha JICYCOHW 3aBENCHUS 3a
OoHMYHA ¥ M3BHHOOTHWYHA MEAWIIMHCKA MoMon] B bbira-
pus. Jlanaute ca chOpanu mpe3 oHu-toau 2025 1. ¢ oduiu-
anHata noakpena Ha Karempa ,,likoHOMHKA ¥ yIpaBIICHUE
Ha 37apaBeona3BaneTo” kpM Dakynter ,,O0MIECTBEHO 3/pa-
BeonasBaHe Ha MeIuIMHCKY YyHUBepcUuTeT — Bapua. Hacto-
saTa CTaThs MPEACTABs YacT OT PE3YJITATHTE OT MO-IIHPO-
KOTO MHUJIOTHO M3CIICIBAHE, KATO aHAIM3BT € OTPAHHYCH IO
HHPOPMUPAHOCTTA, BB3IPUEMAHATA MOJE3HOCT, TEKYIIOTO
M3IIOJI3BAHE U 3asBEHATA ITOJKpera 3a OJICII0 BHEIPSIBAHE HA
M3KYCTBEH HHTEJEKT.

W3nomn3Ban € CTPYKTypHUpaH eNeKTPOHEH BBIIPOCHUK, Ch3/a-
nen upe3 Google Forms u BrirouBair 16 Beiipoca, paspado-
TEH OT W3CIIEOBATEIICKUS €KHUII 32 IeJTUTE Ha MPOYUBAHETO.
[Ipu onpenesiHETO Ha TEMAaTUYHUTE 00JIaCTH Ca U3IOJI3BAHH
KOHIeNMu oT Mojena 3a npuemane Ha TexHoioruu — TAM
(5) m OGenuHeHaTa TEOpUs 3a IMPUCMAHE M W3IOJI3BAaHE Ha
texnonornn — UTAUT (6), cBbp3anu ¢ Be3IpHeMaHara mo-
JIE3HOCT, YIICCHSBAIINTE YCIOBUASI H HAMEPEHUETO 32 M3II0N3-
BaHe. He ca mpumaraHu OpUTHHAIHWTE BAaJUIUPAHU CKAJH
Ha JIBaTa MOJiea U He € U3BBPIIBaHO ()OPMAITHO TECTBAHE Ha
TEOPETUIHUTE UM KOHCTPYKTH.

BbrnpocHukbT 00XBalia XxapakTepUCTUKUTE Ha PECIIOHICHTH-
Te M JieueOHUTE 3aBe/ieHns, olmara u o0nacTHoO-crenuduy-
Hata uH(opMHUpaHOCT 3a mpuiokenusra Ha WU, texymoro
My H3I0JI3BaHE 110 KOHKPETHHM HANpPaBJICHUS, KAKTO U Bb3-
IpreMaHara IOJIE3HOCT 3a €(PEKTHBHOCTTA HA KIMHHUYHUTE
1 aJMUHHUCTPATUBHHUTE MPOLECH U 3a AMATHOCTHKATA, Jieue-
HHUETO 1 3ipaBHUTE TPHKU. BKITIOUeHM ca ChII0 BBIIPOCH OT-
HOCHO YCJIOBHATA W HAIpaBJICHUATA 3a OBACIIO BHEAPSIBAHE,
HEOOXOJMMOCTTa OT YOBEIIKH KOHTPOJI BBPXY PEHICHHUITA Ha
WU, uapopmMupaHoCcTTa 32 ETUYHUTE MPEAN3BUKATEIICTBA H
HEOOXOJJMMOCTTa OT HOPMAaTHBHO pPEryJinpaHe Ha M3I0J3Ba-
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empirical evidence remains lacking in Bulgaria
regarding awareness, perceived usefulness, current
use, and support for implementation among healthcare
facility managers. This evidence gap limits the ability
to assess the baseline position of healthcare facilities
and to plan sustainable implementation tailored to
the organizational context. To the best of the authors’
knowledge, the present pilot study is the first in
Bulgaria to systematically examine these aspects among
healthcare facility managers and directors. The findings
provide an initial empirical basis and a reference point
for subsequent national and comparative studies.

AIM

The aim of the study was to assess awareness, perceived
usefulness, current use, and stated support for the
future implementation of artificial intelligence among
healthcare facility managers in Bulgaria, and to examine
the associations of awareness and perceived usefulness
with the degree of such support.

MATERIAL AND METHODS

A pilot quantitative survey was conducted among
managers and directors of hospital and outpatient
healthcare facilities in Bulgaria. Data were collected
in June—July 2025 with the official support of the
Department of Economics and Healthcare Management,
Faculty of Public Health, Medical University of Varna.
The present article reports part of the findings from a
broader pilot study; the analysis is limited to awareness,
perceived usefulness, current use, and stated support for
the future implementation of artificial intelligence.

A structured online questionnaire comprising 16
questions was developed by the research team using
Google Forms. The thematic domains were informed
by concepts from the Technology Acceptance Model
(TAM) (5) and the Unified Theory of Acceptance and
Use of Technology (UTAUT) (6) relating to perceived
usefulness, facilitating conditions, and intention to use.
The original validated scales of the two models were not
administered, and their theoretical constructs were not
formally tested.

The questionnaire covered respondent and healthcare
facility characteristics; general and domain-specific
awareness of Al applications; current use in specific
areas; and perceived usefulness for the efficiency of
clinical and administrative processes and for diagnosis,
treatment, and healthcare delivery. It also included
questions on the conditions and areas for future
implementation, the need for human oversight of Al-
generated decisions, awareness of ethical challenges, and
the need for regulation of Al use in healthcare. The present
analysis focuses on a thematically defined subset of the
broader questionnaire, including awareness, perceived
usefulness, self-reported current use, conditions for
support, and stated support across areas of future
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HETO My B 3paBeona3BaHero. HacrosumusaT aHaiau3 oOXBa-
112 TeMaTH4IHO 000c00eHa YacT OT MO-IIUPOKUS BBIIPOCHHK,
BKJIIOYBaIa MHOOPMHUPAHOCTTA, Bh3IpUEMaHaTa IoJIe3HOCT,
JIEKJIapUPAHOTO TEKYIIO M3II0JI3BaHe, YCIIOBUATA 32 IOAKpEra
1 3asBEHATa MOJAKPEIIa 10 HAIIPABIICHUS 32 OBICII0 BHEIPS-
BaHe. BEIIPOCHUKBT BKIIFOUBA 16 OCHOBHHU 3aKPUTH BBIIPOCA:
10 BBIpoOCa ¢ exumHUYEH W300p U 6 MaTPHYHU BBIIPOCA C TIO
€IMH OTTOBOP 3a BCSAKA MO3UIHUA. MaTpUIHHUTE BBHIIPOCH 00-
XBarar oomo 85 mo3uruu: 5 odmactu Ha HHHOPMHUPAHOCT, 5
00J1aCTH Ha TEKYIIIO U3MONI3BaHe, 31 KOHKPETHU HAITPaBJICHUS
Ha TEKYIIO U3IMOoJI3BaHe, 6 yCIOBHS 3a mojkpena, 30 Hampas-
JIeHUs1 32 OBJEIIO BHEApSIBAaHE M 8 €TUYHU M pErylaTOpHH
npeau3BUKaTeNcTBa. V3non3BaHu ca TPUCTENEHHH Karero-
PHIHHU CKaJH, aJalnTHPaHu KbM ChIbPKaHHETO Ha ChOTBET-
HUS BBIIPOC: ,,100pe/ci1abo/u300110 HE ChM HHPOPMHUpaAH/A™,
,,ChIJIACEH/a CBM/HE ChM CHTYpCH/a/HE ChM ChIVIACEH/A™ U
,.Jla/He ¢bM curypen/a/ne’. Ilpear 0CHOBHOTO pasmpocTpaHe-
HUE BBIIPOCHUKET € MPEIBAPUTEITHO anmpodupaH cpen 7 pb-
KOBOAHTEIH HA JICYeOHH 3aBEICHIS 32 OOTHUYHA TIOMOII BHB
Bapra u Jlobprd. He ca ycTaHOBeHH 3aTpyAHEHUS TIPU pa3-
OnpaHeTO Ha BBHIIPOCUTE U HE Ca M3BBPIIBAHY CHIBPKATCITHU
MIPOMEHH, TIOPATH KOSTO IMOTyIEHNUTE OTTOBOPH Ca BKIIOUCHU
B OKOHYATEIIHUS aHAJIH3.

W3XoqHUAT CHUCBHK Ha JieueOHUTE 3aBeAeHUs! € (hopMHpaH
BB3 OCHOBa Ha JaHHWUTE OT Perncrbpa Ha MUHHCTEPCTBOTO
Ha 3/IpaBeona3BaHeTo. JJaHHUTE 32 KOHTAKT ca JOIbJIHUTEII-
HO TIPOBEPEHH Upe3 OPHUIHMATHUTE MHTEPHET CTPAHUIH Ha
neyeOHUTE 3aBeaeHus. Cien oTcTpaHsIBaHE Ha HEBAJHMIHU-
Te W AyOIMpaIINTe C€ EIeKTPOHHM KOHTAKTH IMOKaHaTa 3a
yuactue e usnparena g0 380 ineqeOHM 3aBeACHUS OT CTpaHa-
Ta. Ts e azpecupana JUYHO JI0 YIIPABUTEINS HIIM TUPEKTOpA
U €HOBPEMEHHO 10 O(HUIMAIHHUS EJIEKTPOHEH aJIpec Ha Ch-
OTBETHOTO JieueOHO 3aBeseHHe. KbM aHKeTara e MPUII0KEHO
odunmanno nucmo ot Karenpa ,,JikoHOMHKa U ynpaBieHue
Ha 31paBeonasBaHeTo”, MVY-Bapna. Cnex mbpBoHauangHarta
MOKaHa ca N3MPATEeH! OIlE TPHU MOCIIEABAIN HATIOMHSHHUSL.

[Nonydenu ca 59 M3IANO TONMBJIIHEHN aHKETHH KapTH, KOe-
TO CHOTBETCTBAa Ha BB3BpBIIaeMoct 15,5%. B amammza ca
BKJIFOYEHH CAMO ITBJIHHUTE 3alMCH. YUYacTHETO € J10OpOBOII-
HO, a IPEIH MOMBJIBAHETO PECHOHICHTUTE ca HH(OPMHUpPAHU
3a LedTa Ha MPOyYBAHETO M M3MOJI3BAHETO HAa PE3ylTaTHUTE
CIMHCTBCHO 3a HAayYHH LEIH. EJCKTPOHHUAT (popMyisip e
OWJI OrpaHUYeH JI0 eUH OTTOBOP OT IOTPEOUTEN U HE € Ch-
Oupas eJeKTPOHHM aJpecH WM AOCTBIHH AaHHH oT Google
npoduIINTe Ha yYaCTHULINTE. AHAIM3UPAHUAT HAOOp HE Chb-
JUbp’Ka MMEHA Ha PECTIOHICHTUTE, HANMEHOBaHMsI Ha JIeueOHH
3aBeICHU WIIN JIPYTH MTPEKH HACHTU(PHUKATOPH 1 HE TIO3BOJIIS-
Ba HJICHTU(HUINPAHE HA YIaCTHUIINTE.

TexymoTo u3non3sane Ha U e oneneHo upes BbIIpocC 3a Ha-
HpaBHeHI/IHTa, B KOUTO HO}IOGHI/I TCXHOJIOI'NU CC U3II0JI3BAT B
CHOTBETHOTO JiedueOHO 3aBenacHue. JleueOHOTO 3aBeneHue €
KJIacupuIpaHo karo u3nonseamo MU, korato pecroHeH-
THT € MIOCOYHII IIOHE STHO KOHKPETHO MPHIIOKCHHUE C OTTOBOP
,»Ja“, a mpu aumnca Ha TaKbB OTTOBOP — KAaTO HEU3IOJI3BALIO
WU. [laHHUTE 32 TEKYIIOTO M3IIOJI3BaHE CE€ OCHOBABAT Ha Ca-
MOOIICHKA Ha PECTIOHICHTHTE.

3asiBeHaTa MmojKkperna 3a Ob/eIIo BHEIPSABAHE € OIICHEHA Upe3
OT/IeJIHUS BBIIPOC: ,,B KOou HanpaBiieHus Ha AeitHocTTa Ha Ba-
IIeTO JIeYeOHO 3aBe/ICHIE OUXTE BHEAPUIIM U3KYCTBCH HHTE-

HEALTH POLICY AND PRACTICE

implementation. The questionnaire comprised 16 main
closed-ended questions: 10 single-choice questions
and 6 matrix questions requiring one response for
each item. The matrix questions included a total of 85
items: 5 areas of awareness, 5 areas of current use, 31
specific areas of current use, 6 conditions for support,
30 areas for future implementation, and 8 ethical and
regulatory challenges. Three-level categorical response
scales were tailored to the content of each question:
“well informed/limited awareness/not informed at all,”
“agree/unsure/disagree,” and “yes/unsure/no.” Before
the main distribution, the questionnaire was pretested
with 7 managers of hospitals in Varna and Dobrich.
No difficulties in understanding the questions were
identified and no substantive changes were made;
consequently, these responses were included in the final
analysis.

The initial list of healthcare facilities was compiled from
the Register of the Ministry of Health. Contact details
were additionally verified through the official websites
of the facilities. After invalid and duplicate email
contacts had been removed, the invitation to participate
was sent to 380 healthcare facilities nationwide. It
was addressed personally to the manager or director
and simultaneously sent to the official email address
of the respective facility. An official letter from the
Department of Economics and Healthcare Management,
Medical University of Varna, accompanied the survey.
Three follow-up reminders were sent after the initial
invitation.

A total of 59 fully completed questionnaires were
received, corresponding to a response rate of 15.5%.
Only complete records were included in the analysis.
Participation was voluntary, and respondents were
informed before completing the questionnaire about the
purpose of the study and the use of the results solely for
scientific purposes. The online form was restricted to
one response per user and did not collect email addresses
or accessible data from participants’ Google profiles.
The analyzed dataset contained no respondent names,
healthcare facility names, or other direct identifiers and
did not permit identification of the participants.

Current Al use was assessed through a question on
the areas in which such technologies were used in the
respective healthcare facility. A facility was classified
as using Al when the respondent indicated at least
one specific application with a “Yes” response; in
the absence of any such response, it was classified
as not using Al. Data on current use were based on
respondents’ self-reports.

Stated support for future implementation was assessed
through the separate question, “In which areas of your
healthcare facility’s activities would you implement
artificial intelligence?”, which included 30 areas with
the response options “Yes,” “Unsure,” and “No.” For
each participant, the number of areas marked “Yes”
was calculated out of 30 possible areas. This indicator
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nexT?*, BKiatouBaiy 30 HanmpaBIeHUs C Bb3MOXKHHU OTTOBOPH
»Aa“, ,,He cbM curypen/a™ u ,,He™. 3a Bceku yuyacTHUK € W3-
YHUCIICH OPOST Ha HANIPABJICHUSATA C OTTOBOD ,,/{a* ot 06110 30
BB3MOKHU. [oKa3aTensT ¢ u3Moia3BaH KaTo OIUCATEITHA MSIp-
Ka 3a CTCNEHTa Ha 3asiBeHAaTa MOJIKperna 3a O'bJeII0 BHEAPsBa-
HE ¥ He C€ MHTEPIPETHPA KaTo BaJIUUPaHa CKaJa 32 OpraHu-
3aI[HOHHA TOTOBHOCT.

YcnoBusiTa 3a MoAKperia Ha BHEAPSBAHETO BKJIIOYBAT JIECHA
yrnotpeda, mpeABapUTEeIIHO BaluupanHe, (HUHAHCOBA TOCThII-
HOCT, O€3IIaTeH JOCTbII, ChBMECTHMOCT ChC ChHIIECTBYBaIlla-
Ta UHPPACTPYKTYpa U IPYTH YCIOBHS, IOCOUYCHHU OT PECIOH-
JICHTHTE.

IMopagn TemarnyHus 00XBaT OCTaHAIUTE OPTAHU3AIMOHHH,
©THYHU, IPABHU, PETYIATOPHU U PETHOHAIHHN ACHEKTH Ca U3-
BBH 00XBaTa Ha HACTOSINSI aHAIN3.

3a mpejcTaBsiHE Ha PE3yJTaTUTE ca HM3I0J3BaHH aOCOIIOT-
HU ¥ OTHOCHTEITHW YECTOTH, CPEIHU CTOHHOCTH, MEJUaHH,
CTaHJIApPTHU OTKJIOHEHWSI W pasMax. [lopanm opauHaIHHS
XapaKTep Ha 9acT OT IPOMCHIIMBUTE ca MPHJIOKCHU Hemapa-
METPHUYHU CTATUCTHYCCKH METOAN. BpBh3KHUTE HA CTETICHTA Ha
WH(POPMHUPAHOCT C MTOKA3ATEINUTE 32 BH3IPHUEMaHa IT0JIE3HOCT
1 ¢ Opost MOAKPETIEHN HAIpaBJICHUA ca aHAJTU3UPAHH Upe3
koeunuenta Kendall T b. Pazmmumsita B 6post monkpeneHu
HAIPaBJICHUS CIIOPE BB3IIPHEMaHaTa MOJIE3HOCT Ca OIICHEHH
ype3 tecta Ha Kruskal-Wallis H. 3a craructudecku 3HaUMMU
ca mpuetu pesynrarure npu p<0.05. AHaATU3BT € U3BBPIILEH C
Python 3.13.5 (nakerure Pandas 2.2.3, NumPy 2.3.5 u SciPy
1.17.0).

W3Bajkara He € HAI[MOHATHO MPEACTABUTEIHA U PE3yITATUTE
ClIe/IBa J1a Ce MHTEPIIPETUPAT KATO MPEBApUTEIHA OIICHKA Ha
HaOJIO/IaBAHUTE TEH/ICHIIMU CPEJl yUaCTBAINTE PHKOBOANTE-
JIM Ha JIeueOHM 3aBEJCHUSI.

PE3YNTATU

XapakTepHCTHKA HA YYACTHUILIUTE U JeueOHUTe
3aBeeHUus

Haii-ronsm e nenst Ha yyactHuuuTe ¢ Hajg 10 roguHu ynpa-
BJICHCKH onuT — 35,6%, a Hali-MHOroOpoiiHaTa Bb3pacToBa
rpyna e 56—65 ronunu — 40,7%. JledeOHUTE 3aBEICHUS 32
OOJIHMYHA TIOMOII ChCcTaBlsiBaT 64,4% OT W3BajKaTa, a TC3U
3a u3BBHOONHNYHA TToMon] — 35,6%. Cpex oTAeTHUTE BHIO-
Be JIeueOHU 3aBelCHHS HAl-BHCOK € JETBT Ha AMATHOCTHY-
HO-KOHCYJITaTUBHUTE M MEIUIIMHCKUTE HEeHTpoBe — 32,2%,
ClIe/IBaHU OT MHOTONPO(MIHUTE OOJIHUIY 32 aKTUBHO Jieye-
uue — 30,5%, crniernanusupanure oomuauy — 22,0%, yHuBep-
cuTeTrckuTe MHoronpoduianu 6oxaunu — 11,9%, n neHTpo-
BETE 3a IICUXUYHO 371paBe — 3,4%. [Ipeobnanasar seueOHUTE
3aBefeHus ¢ 50-100 cyxurtenu — 39,0%, u cve 101-500 cy-
xurenn — 35,6% (tabdm. 1).
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was used as a descriptive measure of the degree of
stated support for future implementation and was
not interpreted as a validated scale of organizational
readiness.

Conditions for supporting implementation included ease
of use, prior validation, affordability, availability free
of charge, compatibility with existing infrastructure,
and the option to specify other conditions.

Owing to the thematic scope of the article, the remaining
organizational, ethical, legal, regulatory, and regional
aspects were outside the scope of the present analysis.

Absolute and relative frequencies, means, medians,
standard deviations, and ranges were used to present
the results. Because some variables were ordinal,
nonparametric  statistical methods were applied.
Associations between the level of awareness and the
perceived usefulness indicators, as well as the number
of supported areas, were analyzed using Kendall’s tb
coefficient. Differences in the number of supported
areas according to perceived usefulness were assessed
using the Kruskal-Wallis H test. Results were considered
statistically significant at p<0.05. The analysis was
performed using Python 3.13.5 with pandas 2.2.3,
NumPy 2.3.5, and SciPy 1.17.0.

The sample was not nationally representative, and the
results should be interpreted as a preliminary assessment
of the observed trends among the participating
healthcare facility managers.

RESULTS

Participant and healthcare facility haracteristics
Participants with more than 10 years of managerial
experience constituted the largest group (35.6%), while
those aged 56—65 years formed the largest age group
(40.7%). Hospital facilities accounted for 64.4% of the
sample and outpatient facilities for 35.6%. By facility type,
diagnostic and consultation centers and medical centers
accounted for the largest proportion (32.2%), followed by
general acute care hospitals (30.5%), specialized hospitals
(22.0%), university hospitals (11.9%), and mental health
centers (3.4%). Facilities with 50—100 employees (39.0%)
and 101-500 employees (35.6%) predominated (Table 1).
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Tabnuuya 1. Xapakmepucmuka Ha y4acmHuyume u
neyebHume 3agedeHus (n = 59)

HEALTH POLICY AND PRACTICE

Table 1. Characteristics of participants and healthcare
facilities (n=59)

Mokasarten Karteropusa n %
YnpaeneHcku onut/Managerial Mo-masnKko oT 2 roanHu/ Less
. 17 28,8
experience than 2 years
2 — 5 roauHun/ 2-5 years 13 22,0
6 — 10 roanHu/ 6-10 years 8 13,6
Hag 10 roanHn/ More than 10 271 35,6
years
e Mopa 25 roguHun / Under 25 1 17
years
26 — 35 roguHu/ 26-35 years 0 0,0
36 — 45 rogmHun/ 36—45 years 7 11,9
46 — 55 roguHu/ 46-55 years 15 25,4
56 — 65 rogmHu/ 56—65 years 24 40,7
66 — 75 roanHu/ 6675 years 12 20,3
Hag 75 roaunHn/ Over 75 years 0 0,0
Bua neueGHo saseneHme/ YMBAJ1 / University hospital 7 11,9
Healthcare facility type Y P ’
MEA.I'I / General acute care 18 30,5
hospital
Cneuzma}nwswpaH.a 6onHnua/ 13 220
Specialized hospital
OKL/ML,/ Diagnostic/medical 19 322
center
N3/ Mental health center 2 3,4
Bpoii cnyxutenn/Number of Mo 50/ Under 50 7 11,9
employees
50-100 23 39,0
101 -500 21 35,6
Hag 500/ Over 500 8 13,6

HNudopMupaHoCT M BB3IIPHEMAaHA MOJIE3HOCT
JBaneceT u enuH pecrnoHneHTH (35,6%) ce ompenensT KaTo
n00pe MHGOPMHUPAHU OTHOCHO BB3MOXHOCTHTE 3a ITPHIIO-
xenue Ha M B ynpaBisiBaHOTO OT TAX JICUEOHO 3aBEJICHHUE.
Cnaba nHpopMupanoct nocousar 27 yyactHunu (45,8%), a
11 (18,6%) 3asBsiBaT, 4e He ca nHpopMHUpaHu. YeTnpuaecer
u mect pecnonaeHtH (78,0%) cmsarar, ye U moxe na moBu-
mH epeKTUBHOCTTA Ha KJIMHUYHUTE U aAMHUHUCTPATUBHUTE
nporecu. [To orHomenue Ha Bp3MokHOcTTa MU na nonpune-
Cce 3a I10-TOYHA U M0-0bp3a JMArHOCTHKA, JIEYCHUE U TPEIOC-
TaBsSIHE Ha 37]PaBHU IPHIKU ChIIIACHE U3pa3sBar 26 y4acTHHU-
u (44,1%) (dur. 1).

Awareness and perceived usefulness

Twenty-one respondents (35.6%) described themselves
as well informed about potential AI applications in
the healthcare facility they managed. Twenty-seven
participants (45.8%) reported limited awareness, while
11 (18.6%) stated that they were not informed. Forty-
six respondents (78.0%) believed that Al could improve
the efficiency of clinical and administrative processes.
Twenty-six participants (44.1%) agreed that AI could
contribute to more accurate and faster diagnosis,
treatment, and healthcare delivery (Figure 1).
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OTpMuUaTeNIHU OLLeHKHU /
Negative responses

WHdopMUpaHOCT 3a NpuUiio>KeHusaTa
Ha Un/

Awareness of Al applications

UN Mo>xe pa noBULUM KJIMHUYHaTa M
aAMMHUCTPaTUBHaTa eeKTUBHOCT /

Al can improve clinical and
administrative efficiency

UN Mo>Xe pa NnoBULLUM TOYHOCTTa M
6bp3uHaTa Ha AMarHocTukara,
Ne4yeHueTo u rpmxure /

Al can improve the accuracy and speed
of diagnosis, treatment, and care
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MoNo>KUTENHU OLLeHKHM /
Positive responses

18.6% 35.6%
o —O0— O
45.8%
6.8% 78.0%
15.3%
27.1% 44.1%
o———o0—— @
28.8%
T T T T T T T T
80 60 40 20 0 20 40 60 80

Osan ot pecrnoHaeHTUTe (%) / Share of respondents (%)

Y OTpuuaTesHa oueHka / ®
Negative response

®uaypa 1. lHghopmupaHocm U 8b3npuemaHa rnoIe3Hocm Ha
U3KycmeeHusi uHmesiekm cped pbkogodumesume Ha
neyebHu 3asedeHusi (n = 59)

3a6enerkka: 3a nokasatens ,MHbopmmpaHocT” ca npeacTaBeHn
KaTeropuuTe ,HeuHbopmupaHu“, ,cnabo nudopmupaHu“u ,nobpe
MHGOpMMpaHK“, a 3a ABaTa NoKasaTe A 3a Bb3NpuMemaHa noaesHocT
— 0oTroBOpUTE ,HE", ,HE CbM CUTYypeH/a“ n ,pa”.

Teky110 U3M0JI3BaHe HA U3KYCTBEH HHTEJIEKT
Tpunecet u mect pecnionientu (61,0%) mocousar, 4e B ym-
PaBIISIBAHOTO OT TSIX JICYEOHO 3aBEJICHHUE CE M3IOJI3Ba MOHE
€IHO KOHKPETHO MPUJIOKECHHE, BH3IMPUEMaHO KaTO OCHOBAHO
Ha UU. Tlpu ocrananute 23 neuedHu 3aBeneHus (39,0%) ue e
MIOCOYEHO HUTO €JIHO HaIlpaBJIEeHHE ¢ OTToBOp ,,J1a"

YeaoBus 3a noaKpena HA BHeAPSIBAHETO

INogkpenara 3a BHeIpsiIBaHE € CBbp3aHa ¢ KOHKPETHH IpakK-
THYecKH ycioBus. Hali-uecto ppKoBoguTENMTE OMXa MOA-
KpEMUIU BBBEXKJAHETO HA TEXHOJOIHS, KOATO € JIeCHa 3a
nznon3Bane — 93,2%. IIpeasapurennoro Bamuaupane, ¢u-
HAHCOBAaTa JJOCTBIIHOCT U CbBMECTUMOCTTA ChC CHIIECTBYBa-
mara HHPPaCTPYKTypa ca MOCOYECHHU KaTo ycioBus ot 84,7%
OT yYaCTHUIIUTE.

3asiBeHa MoaKpena 3a ObeNo BHeIPSIBAHE 10
HanpaBJIeHHs

PecrionnienTHTE 3as4BABAT pa3iMYHM HMBA Ha MOJAKpena 3a
obaemto Buenpssane Ha M B 30 unpopManiioHHu, aMHHH-
CTPAaTUBHU, AMATHOCTUYHM M TEPANeBTHUUHU HAIPABICHHUS.
Haii-Bucoka nozkperna e or4ereHa 3a o0padoTkara Ha JaHHH
W yIpaBJIeHHETO Ha MH(YOPMAIIMOHHUTE CHCTEMH — 110 86,4%,
CJIeIBAaHU OT CO(PTYEPHHUTE MPHIIOKEHHUSI KBM MEIUIIMHCKH
amapatu — 83,1%, W ympaBleHHETO Ha JOKyMEHTalusTa —
78,0%. Ilogkpena Hag 70% monydaBaT omle aBTOMAaTH3Hpa-
HOTO MEIMIIMHCKO KOAMpPAHE, 3alIUTaTa Ha JaHHUTE U IOBe-
PUTEIHOCTTa, OOpa3HaTa AMArHOCTHKA, TEIEMEAMIINHCKUTE
1aTGopmMu, 00yUYECHHETO W CHUMYJIAMUTE B MEAUIMHCKOTO
o0pa3oBaHue U MAPKETUHTOBUTE eliHOoCcTH. Hali-HuCcKa e mojI-
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MexxaunHHa/HeyTpasiHa oueHKa /
Intermediate/neutral response

Py Mono>xutenHa oueHka /
Positive response

Figure 1. Awareness and perceived usefulness of
artificial intelligence among healthcare facility
managers (n = 59)

Note: For the ,Awareness” indicator, the categories
Luninformed”, ,slightly informed*, and ,,well-informed“ are
presented, while for both indicators of perceived usefulness, the
answers are ,no”“, ,not sure”, and ,yes“.

Current use of artificial intelligence

Thirty-six respondents (61.0%) reported that at least one
specific application perceived as Al-based was used in
the healthcare facility they managed. In the remaining
23 facilities (39.0%), no area was marked with a “Yes”
response.

Conditions for supporting implementation

Support for implementation was associated with specific
practical conditions. Managers most frequently indicated
that they would support the introduction of a technology
thatwas easytouse(93.2%). Prior validation, affordability,
and compatibility with existing infrastructure were each
identified as conditions by 84.7% of participants.

Stated support for future implementation by
area

Respondents expressed varying levels of support for
future Al implementation across 30 information,
administrative, diagnostic, and therapeutic areas. The
highest support was reported for data processing and
information systems management (86.4% each), followed
by software applications for medical devices (83.1%) and
documentation management (78.0%). Support exceeding
70% was also reported for automated medical coding, data
protection and privacy, diagnostic imaging, telemedicine
platforms, Al for education and simulation in medical
education, and marketing activities. The lowest support
was reported for chronic pain management (28.8%),
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Kperara 3a yIpaBJICHHETO Ha XpoHu4Ha Ooika — 28,8%, Jibue- radiotherapy (30.5%), and pharmacogenomics and new
neuenueto — 30,5%, u 3a papMaKoreHOMHUKaTa U pa3padboTBa- drug development (32.2% each) (Table 2).

HETO Ha HOBH JIeKapcTBa — 110 32,2% (Tabi. 2).

Tabnuua 2. 3asiseHa nodkpena 3a 6b0ewjo 8HedpsiI8aHe Ha Table 2. Support for future Al implementation by area
U3KycmeeH uHmersiekm rno HarpasneHus (n = 59) (n=59)

fa He cbm He cbm
Aa, CUrypeH, CUTYpPEH,

HanpaBsneHue / Area Yes,

= Yes % ] % Unsure,

Unsure, n %

O6paboTKka Ha gaHHu/ Data processing 51 86,4 5 8,5 3 5,1

YnpaBneHue Ha UHGOPMaLUOHHUTE cucTemu/

Information systems management o1 86,4 4 6,8 4 638
CodpTyepHU NPUNONKEHUA KbM MEAULIMHCKU anapa-

Tu/ Software applications for medical devices 2 el s 92 s e
YnpasneHue Ha goKymeHTauuaTa/ Documentation

management 46 78,0 7 11,9 6 10,2
ABTOMaTU3MPAHO MEAMULMHCKO KogupaHe/

Automated medical coding & e e 150 e w2
3awmTa Ha AaHHUTe U noBepuTenHocTTa/ Data

protection and privacy 45 76,3 6 10,2 8 13,6
O6pa3Ha AMarHOCTUKA (aHaNU3 Ha MeAULUHCKU

nsobpaxeHua)/ Diagnostic imaging (medical image 45 76,3 5 8,5 9 15,3
analysis)

TenemeauUUHCKU NNaTHOPMU 33 OTAANIEUEHO

HabnogeHune/ Telemedicine platforms for remote 45 76,3 4 6,8 10 16,9

monitoring

WU 3a obyuyeHue u cumynauum B MeAMLUHCKOTO
o6pasosaHue/ Al for education and simulation in 43 72,9 7 11,9 9 15,3
medical education

MapKeTUHT, peknama u Bpb3Ku c obliecteeHocTta/
Marketing, advertising, and public relations 42 71,2 6 10,2 11 18,6

MOHUTOPUHT Ha XPOHUUYHM 3a6onsaBaHuA/

Monitoring of chronic diseases AL e 10 e e La
[unarHoCcTUKa Ha cCbpAeYHn aHomanum upes EKI/ 39 66.1 3 136 12 203
Diagnosis of cardiac abnormalities using ECG ’ ¢ ’
KnunnuHo-na6opatopHa auarHoctuka/ Clinical 39 66.1 5 85 15 254
laboratory diagnostics ’ ’ ’
YnpaeneHue Ha puHaHcoBUTe pecypcu/ Financial 39 66.1 3 136 12 20.3
resource management ¢ ’ ¢
YnpasneHue Ha yoBewwKuTe pecypcu/ Human

resource management =2 el g = 11 —
MporHo3upaHe Ha nporpecusTa Ha 3abosnasaHeTo/

Prediction of disease progression 38 64,4 10 16,9 11 18,6
AHanv3 Ha NaToNornyYHKU n3obpaxenusa/ Pathology 37 62.7 6 102 16 271
image analysis ¢ ¢ ¢
BupTtyanHu acucteHtn/ Virtual assistants 33 55,9 11 18,6 15 25,4
[unarHocTuKa Ha HeBpoJIorMyHm 3abonasanusa/

Diagnosis of neurological diseases =2 S g = L e
Pexabunurtauua/ Rehabilitation 32 54,2 14 23,7 13 22,0
Po6oTtusupaHa xupyprusa/ Robotic surgery 30 50,8 10 16,9 19 32,2
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Knnununm npoyusanus/ Clinical trials 29 49,2 12 20,3 18 30,5
ABTOMAaTU3MPAHO OTKPUBaHe Ha 3abonsaBaHusa/

Automated disease detection = w7 L A3 LS e
OnNTMMM3auua Ha MeAMKaMeHTO3HOTO fieyeHne/ 28 475 11 186 20 339
Medication therapy optimization ! ! !
MepcoHanusmMpaHu AUETUYHU NPENnopPbKIU/

Personalized dietary recommendations 2l LR e 23 L G
MporHo3MpaHe Ha NOCeLLEeHUATA B CMNELHO oTaene- 24 407 16 271 19 322
Hue/ Prediction of emergency department visits ¢ ¢ ’
Paspa6oTBaHe Ha HOoBU neKapcTBa/ New drug 19 322 16 271 24 407
development 4 ’ ’
dapmakoreHomuka/ Pharmacogenomics 19 32,2 17 28,8 23 39,0
Nvuenevenune/ Radiotherapy 18 30,5 14 23,7 27 45,8
YnpasneHue Ha XpoHU4Ha 6onKa/ Chronic pain

management 17 28,8 21 35,6 21 35,6

Bpb3ku Mexkay HHPOPMHPAHOCTTA U NIOKA3ATEJINTE
3a Bb3IPHEMAaHA M0JIEe3HOCT

VcranoBeHa e ciraba mOJ0KUTENIHA U CTATUCTUYCCKH 3HAUMMa
BPB3Ka MCKY CTCIICHTA Ha I/IH(I)OpMI/IpaHOCT 1 MHCHHETO, 4C
N moxe J1a IIOBHUIITH e(i)CKTI/IBHOCTTa Ha KIIMHUWYHUTEC U al-
muaucTpaTuBHUTE Tporeck (Kendall T b = 0,284; p = 0,020).

He e ycraHoBeHa CTaTUCTHYECKH 3HAUMMa BPB3Ka MEXKIY
cTeneHTa Ha MHQOPMHUPAHOCT U MHeHueTo, ue MU moxe na
JIOIIPUHECE 3a [0-TOYHA U 110-0bp3a AMAarHOCTHKA, JICYEHHE U
npenocrassine Ha 3apaBHu rpwxku (Kendall t b = 0,173; p =
0,144).

NudopmupaHocT, Bb3NpHEMAaHa M0JE3HOCT U CTEIEH
HA NMoAKpena 3a Ob/Je10 BHePsIBAHE

3a BCEKM YYaCTHUK € M3UMCIICH OpOsT Ha HAIpaBIICHHUSTA C
0TroBOD ,,J]a” Ha BBIpOCca 3a Obaenio BHenpsiBane Ha MU ot
o6mro 30 HampaBlieHHs, BKIIOYCHU BBB BBIPOCHHKA. [loka-
3aTeNST ce U3IO0I3Ba KaTO OIMCATETHa MIpKa 3a CTCIICHTa Ha
3astBeHATa TIOZIKperna 3a ObIeIo BHeAPsABaHe, Oe3 a ce HHTep-
MpeTHpa KaTo BalIMJUpaHa CKaja 3a OpraHN3aIlMOHHA TOTOB-
HOCT. 3a IIs1aTa u3BaAKa CPEIHUAT OpOoid MoK PETIEHN HAIIPaB-
nenus e 18,14, mpu menmana 19,0 u pazmax 0-30.

Cpennusit Opoii MoJKpEeneHy HalpaBiIeHUs] HapacTBa Moce-
JIOBaTEJIHO ChC CTeNeHTa Ha nHdpopmupanoct: 14,27 npu He-
nHdopmupanure, 17,07 npu cnabo napopmupanure u 21,52
npu 7100pe MHPOPMHUPAHUTE PHKOBOIUTENH. YCTAaHOBEHA €
cy1aba MOJIOXKHUTENHA ¥ CTAaTHCTHYECKH 3HAYMMa BPB3Ka MEXK-
Iy CTETNEHTa Ha WHPOPMHUPAHOCT U OpOs TOAKPEIIEHH HAIIPaB-
nenns 3a 0paeno BHeapaBane Ha MU (Kendall © b = 0,248; p
=0,017).

CTaTUCTUYECKU 3HAUMMU pa3iuuus B Oposi MOIKpPENeHU Ha-
MpaBJICHUS ca YCTAHOBEHU M CIIOpE] Bb3MpHEMaHaTa MoJje3-
Hoct Ha M. PproBomuTenuTe, kouto cMstart, ue M moxe na
TIOBUIIIH €(PEKTHBHOCTTA HAa KJIMHUYHUTE U aIMUHUCTPATHB-
HUTE IPOLECH, TIOAKPENAT BHEAPSIBAHETO My cpenHo B 20,11
HanpaBieHus. [Ipy yqacTHUITUTE, KOUTO HE ca CUTYPHHU, Cpe/l-
HaTa cToiHocCT € 13,78, a npu HecbrilacHUTE — 5,25 HarpasJe-
HUS. YCTaHOBEHO € CTAaTHCTUYCCKH 3HAYMMO PAa3IHINC MEKIY
tpute rpymu (Kruskal-Wallis H = 12,291; p = 0,002) (taba. 3).

Associations between awareness and perceived
usefulness indicators

A weak positive and statistically significant association
was found between the level of awareness and the belief
that AI could improve the efficiency of clinical and
administrative processes (Kendall’s tb = 0.284; p = 0.020).

No statistically significant association was found
between the level of awareness and the belief that Al
could contribute to more accurate and faster diagnosis,
treatment, and healthcare delivery (Kendall’s tb = 0.173;
p = 0.144).

Awareness, perceived usefulness, and degree of
support for future implementation

For each participant, the number of “Yes” responses to
the question on future AI implementation was calculated
across the 30 areas included in the questionnaire. The
indicator was used as a descriptive measure of the degree
of stated support for future implementation and was not
interpreted as a validated scale of organizational readiness.
For the full sample, the mean number of supported areas
was 18.14, with a median of 19.0 and a range of 0-30.

The mean number of supported areas increased
consistently with the level of awareness: 14.27 among
respondents who were not informed, 17.07 among those
with limited awareness, and 21.52 among well-informed
managers. A weak positive and statistically significant
association was found between the level of awareness
and the number of supported areas for future Al
implementation (Kendall’s tb = 0.248; p = 0.017).

Statistically significant differences in the number of
supported areas were also found according to perceived
usefulness. Managers who believed that Al could improve
the efficiency of clinical and administrative processes
supported its implementation in a mean of 20.11 areas.
The mean was 13.78 among participants who were unsure
and 5.25 among those who disagreed. The difference
among the three groups was statistically significant
(Kruskal-Wallis H = 12.291; p = 0.002) (Table 3).
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Ta6bnuuya 3. CmeneH Ha nodkpena 3a 6b0ew0 sHedpsiaHe
croped uHghopmupaHocmma u eb3rnpuemMaHama
r10/1€3HOCM Ha U3KycmeeHus1 uHmernekm (n = 59)

Mokasaren/
Indicator

rpyna/ Group

HEALTH POLICY AND PRACTICE

Table 3. Support for future Al implementation by
awareness and perceived usefulness (n=59)

CpepeH bpoii noaKpene-
HUW HanpasaeHua/Mean
number of supported
ETCEN

MepguaHa/
Median

NHdopmmpaHocT / HeuHdopmupanm/ Not 11 14 27 140 10.64
Awareness informed ’ ’ ’
Cnabo undopmupatu/ 27 17,07 18,0 7,62
Limited awareness
Robpe nrdopmuparn/ 21 21,52 21,0 5,29
Well informed
Bb3npuemaHa no-
nesHoct/Perceived CbrnacHu/ Agree 46 20,11 21,0 6,51
usefulness
He ca curypHu/ Unsure 9 13,78 16,0 8,60
HecbrnacHu/ Disagree 4 5,25 4,0 6,40

3ab6enekka: [lokasaTenaTt npeacTaBnasa 6pos Ha HanpaBaeHuATa
cotrosop ,,Ja“ oT 06wo 30 Bb3MOXKHW HanpaBaeHus 3a 6baeLLo
BHeApABaHe. Bpb3KaTa mexay cTeneHTa Ha uHbopmmupaHocT n 6pos
NoAKpeneHW HanpaB/ieHUA e aHanu3umpaHa ypes Kendall t_b, a pasnu-
yuATa cnopep Bb3npMemaHaTa NnoaesHocT —ypes TecTa Ha Kruskal-
Wallis H. SD — cTaHAapTHO OTK/IOHEHMe.

OBCBHXOAHE

PesynrTarute ouepraBaT SICHO HECHOTBETCTBHE MEKIY BHCO-
KaTa oleHKa Ha noreHuuaina Ha UM u HemocTarbyHaTta MH-
(OPMHPAHOCT 32 HETOBUTE KOHKPETHHU MPHIIOKeHH. Maxkap
78,0% oT pecrioHieHTUTe aa cMmATat, ye M mMoxe ga moBu-
jangsl e(beKTI/IBHOCTTa Ha KIIMHUYHUTC U aAMUHUCTPATUBHUTEC
nporecu, 64,4% ompenenst HHGOPMHUPAHOCTTA CH KaTo ciiadba
uiau nurncsaiia. [lomoOeH Mojien € YCTAaHOBCH U B MEXIyHa-
POIHH M3CIICIBAHUS, CIIOPE] KOUTO TOJIIOKUTESITHUTE HATJIACH
kbM WU cpen 31paBHUTE CIICIUAIHCTH YECTO CE ChUCTaBar
C HEIOCTAaTBYHO OOYYCHUE, OTPAaHUYCH IMPAKTUYCCKH OIUT H
HECHUTYPHOCT OTHOCHO HaJIS)KTHOTO U OE30MaCHOTO M3ITOI3Ba-
He Ha TexHojoruute (3, 4, 12). YcraHoBeHaTa TOJIOKHUTEITHA
BpB3Ka MEXTy MHPOPMUPAHOCTTAa W BB3IpPHEMaHaTa I0JIe3-
HOCT 32 e()eKTHBHOCTTA Ha MPOIECUTE ChOTBETCTBA HA JIOTHU-
kara Ha TAM u UTAUT u nokasBa, 4e mo-100poTo mo3HaBaHe
Ha TEXHOJIOTHMHTE € CBBP3aHO € MO-SICHO Pa3lI03HaBaHE Ha TCX-
HHUTE OPraHU3aIMOHHH TTOJI3H.

[To-ymepeHoTO ChITacke 0THOCHO prHoca Ha M1 3a mo-Touna
U 110-0Bbp3a TUarHOCTHKA, JICUCHUE U 3APABHH TPHIKH Pa3KpH-
Ba pasrpaHUuCHUE MEXIy Bb3IpHEMaHaTa OpraHH3alOHHA
HOJIE3HOCT M JIOBEPHETO B NPEKUTE KIMHUYHH TPHIIOKCHHUSL.
JluricaTa Ha CTaTHCTHYECKH 3HAYMMa Bpb3Ka MEXIy HH(Op-
MHPAHOCTTA U OLIEHKaTa Ha KIIMHWYHUS PUHOC IIpeIoara,
4e JOBEPHETO B aJITOPUTMHUYHO IOANOMOTHATHTE MEIUIIMH-
CKH pEHICHUA CC BJIUAC U OT U3UCKBAHUATA 3a KJIMHUYHO Ba-
auaupase, 6e30MacHOCT, YOBEIIKU KOHTPOJI U IpodecHoHal-
Ha oTroBopHocT. [TonoOHa npeanasnuBoct ce HaOI0AaBa U B
OBJTapCKU M3CIEBAHUS: JICKApH 110 JICHTAJHa MEIUIIMHA U
MalUeHTH PUEMaT MOo-JIeCHO u3no3BaHeTo Ha MU 3a crOupa-
HE U aHaJIM3 Ha IAHHH, OTKOJIKOTO 32 M3LSJI0 aBTOMATH3UPaHa
nmuarHoctrka (13), a Obarapcku 0pTaIMOIO03U TO BB3IPHEMaT
MPEIUMHO KaTO JOITBJIHEHHE KbM IPO(peCHOHAHATA JICHHOCT
(14). Hacrosmoro n3cneaBaHe pa3mupsBa Te3H HAOIIONCHIS,

Note: The indicator represents the number of areas marked
“Yes” out of 30 possible areas for future implementation.
The association between awareness level and the number
of supported areas was analyzed using Kendall’s tb, while
differences according to perceived usefulness were assessed
using the Kruskal-Wallis H test. SD, standard deviation.

DISCUSSION

The findings reveal a clear mismatch between strong
recognition of AI’s potential and insufficientawareness of
its specific applications. Although 78.0% of respondents
believed that AI could improve the efficiency of
clinical and administrative processes, 64.4% rated their
awareness as limited or absent. A similar pattern has
been reported in international studies, in which positive
attitudes toward Al among healthcare professionals
frequently coexist with inadequate training, limited
practical experience, and uncertainty regarding the
reliable and safe use of these technologies (3, 4, 12). The
positive association between awareness and perceived
usefulness for process efficiency is consistent with the
logic of TAM and UTAUT and suggests that greater
familiarity with the technologies is linked to clearer
recognition of their organizational benefits.

The more moderate level of agreement regarding Al’s
contribution to more accurate and faster diagnosis,
treatment, and healthcare delivery indicates a distinction
between perceived organizational usefulness and
trust in direct clinical applications. The absence of a
statistically significant association between awareness
and perceived clinical contribution suggests that trust in
algorithm-assisted medical decisions is also influenced
by requirements for clinical validation, safety, human
oversight, and professional accountability. Similar
caution has been observed in Bulgarian studies: dentists
and patients more readily accept the use of Al for
data collection and analysis than for fully automated
diagnosis (13), while Bulgarian ophthalmologists view it
primarily as an adjunct to professional practice (14). The
present study extends these observations by presenting
the managerial perspective of healthcare facility
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KaTo MpeACTaBs yIpaBJICHCKATa IJI€AHa TOYKa Ha JUPEKTOPU
1 YIIPaBUTECIN HaA JIeueOHn 3aBCACHUA.

B 61,0% ot yvacTBanmuTe JIe4eOHH 3aBEICHHS € MOCOYCHO
M3IIOJI3BAaHE HA TOHE €IHO MPUIIOKEHHUE, BB3IPHEMaHO KaTo
ocHoBaHO Ha MU. Pe3ynTaThT CBUAETENCTBA 34 HaBJIU3aHE Ha
MMOJJOOHU TEXHOJIOTUY B KJIMHUYIHU U aIMUHUCTPATUBHH JIEH-
HOCTH, HO M 32 HEpAaBHOMEPHO U (hparMEeHTHPAHO BHEIPSIBAHE,
KaKBOTO C€ OTYHTA U B MEXKIyHAPOTHUTE OIIEHKH 3a pa3BU-
teto Ha U B 3apaBeonazsaneto (1, 2).

[Monkpernara 3a ObremIO BHEAPSBAaHE € Hal-BUCOKA IPH 00-
paboTkaTa Ha JaHHM, MH(OPMAIMOHHUTE CHCTEMH, YIIpa-
BJICHHETO Ha JOKYMEHTAIMsTa, MEIUIIMHCKOTO KOTUpPAHE H
MPUIOKEHUATA KbM MEIUIIMHCKAa amaparypa. llo-Huckara
MOZIKpETa 3a YacT OT BHUCOKOCIEIHATM3UPAHUTE KINHUYHH
HAIPaBJICHNSI BEPOSITHO € CBBbP3aHa C I0-BUCOKUTE M3HCKBa-
HUSI KBbM JIOKa3aTelcTBaTa 3a 0e30IMacHOCT, KIMHUYHA e(ek-
TUBHOCT ¥ NpodecroHaNHa OTroBOpHOCT. HabntomaBaHusT
MoJIeT MOAKPEIst HOeTameH MOAX0/, TPU KOWTO BHEIPIBAHETO
3aroyBa ¢ WHPOPMALMOHHH, aIMIUHHUCTPATHBHU U TOJIIOMa-
Tally TPUIIOKEHHSL.

Cpemuusat Opoil MOIKpereHN HANpaBlICHWs HapacTBa IIO-
CJICZIOBATETHO C TOBHUINIABAaHETO Ha WHQOpMupaHoctTa. [lo-
JIOKUTENHATa CTATUCTUYECKU 3HAYMMa BpPb3Ka I0Ka3Ba, 4e
1o-uHGOPMUPAHUTE PHKOBOAMTENN TOIKPEIISAT BHEAPSIBAHE-
T0 Ha MU B mo-ronsim 6poii AeifHOCTH. 3HAUUMHU Pa3InYus ce
HaOJIIOIaBaT U CHOpPE Bh3IMPUEMaHaTa MOJIE3HOCT, KAaTO MO/I-
Kpernara € Hali-BUCOKa CpeJl yuacTHULUTE, KouTo oyakBar U
Jla TIOBHUINY ¢(DEKTUBHOCTTA HA KIIMHUYHHUTE U aIMUHUCTPA-
TUBHUTE TpouecH. Pesynrarure ca B cboTBeTcTBUE ¢ TAM,
CHopesl KOMTO Bb3MpHUEMaHaTa MOJIE3HOCT MMa OCHOBHO 3Ha-
YEeHME 32 HAMEPEHHUETO 32 U3I0JI3BAHE, U NIOAUYEpTaBaT poJisiTa
Ha WH)OPMHUPAHOCTTA TIPH (POPMUPAHETO HA TOJIOKUTCITHH
YIIPaBJIEHCKH HaIJacu.

OrpaHuyveHusi Ha U3CJ1€IBAHETO

Pesynrarute creBa 1a ce HHTEPIPETHPAT C OrJies Ha 100po-
BOJIHHS XapaKTep Ha U3BaJKaTa, Bb3BpbIIaeMoOCcTTa OT 15,5%
W JINTICAaTa Ha HallMOHAJIHA IIpe/icTaBuTeNHOCT. LleneBara rpy-
T1a BKJIFOYBA TPYAHOAOCTBITHU U TPO(ECHOHATHO HATOBAPEHH
JTUPEKTOPH U yIPABUTEIHN HA JeUeOHN 3aBEICHHUS, a TUTEpa-
TypaTa CBBP3Ba BHCOKATa 3a€TOCT C IMO-HUCKA BEPOSATHOCT
3a yyacTue B aHKeTHH mpoyuBaHus (15, 16). [Tocturnarara
BB3BPBILAEMOCT € chllocTaBuMa ¢ otuetenure 11,4% u 18,2%
IIpU APYTH eNEeKTPOHHU poyuBaHus cpef jexapu (17, 18), Ho
HE U3KJII0UBA BEPOSTHOCTTA MT0-YECTO JIa Ca y4acTBaIU PBKO-
BOJIUTENH C NO-cuiieH untepec kbM MU, JlanHuTe ce ocHOBa-
BaT Ha CAMOOLICHKA, a CTEINEHTA Ha IIOIKPEIa € U3MEPEHa upe3
Opost Ha TIOZIKPETICHUTE HAIIPABIICHUS, a HE Ype3 BaIuupaHa
CKaJa 3a OpraHn3anoHHa ToToBHOCT. [lopaan ToBa pesynra-
TUTE IPEACTABJIABAT MPEABAPUTEIHA OIEHKA Ha YIPaBJICH-
CKUTE HAIJIacH CPEes y4acTBAIUTE PhKOBOAUTEIH.

3AKITIOYEHUE

Pesynrarute moka3BaT, 4ye pBKOBOTUTEINTE Ha JICYCOHH 3a-
BEJCHHS OIICHSABAT ITOJOXKUTEIHO ToTeHIHala Ha MU, HO
HHPOPMHUPAHOCTTAa WM 332 KOHKPETHHUTE BB3MOKHOCTH 32
MIPUJIOKEHNE OcTaBa orpaHnyena. Ilogkpemnara e mMoO-BHCO-
Ka 3a I/IHq)OpMa[H/IOHHI/I, a}IMI/IHI/ICTpaTI/IBHI/I U noarnomaramu
HpI/IJ'IO)KeHI/IH, OTKOJIKOTO 3a T€XHOJIOTUU C HpHKO y‘IaCTI/Ie B

HEALTH POLICY AND PRACTICE

directors and managers.

The use of at least one application perceived as Al-based
was reported in 61.0% of the participating healthcare
facilities. This finding indicates that such technologies
are entering both clinical and administrative activities,
while also pointing to wuneven and fragmented
implementation, as reported in international assessments
of Al development in healthcare (1, 2).

Support for future implementation was highest for
data processing, information systems, documentation
management, medical coding, and software applications
for medical devices. Lower support for some
highly specialized clinical areas may reflect more
stringent requirements for evidence of safety, clinical
effectiveness, and professional accountability. The
observed pattern supports a phased approach in which
implementation begins with information management,
administrative, and support applications.

The mean number of supported areas increased
consistently with higher levels of awareness. The positive
statistically significant association indicates that better-
informed managers support Al implementation across
a larger number of activities. Significant differences
were also observed according to perceived usefulness,
with support being highest among participants who
expected Al to improve the efficiency of clinical and
administrative processes. These findings are consistent
with TAM, according to which perceived usefulness is a
key determinant of intention to use, and they underscore
the role of awareness in shaping positive managerial
attitudes.

Study limitations

The findings should be interpreted in light of the
voluntary nature of the sample, the response rate of
15.5%, and the absence of national representativeness.
The target group comprised difficult-to-reach and
professionally busy healthcare facility directors and
managers, and the literature associates high workload
with a lower likelihood of survey participation (15, 16).
The achieved response rate is comparable with the 11.4%
and 18.2% reported in other online surveys of physicians
(17, 18), but it does not exclude the possibility that
managers with a stronger interest in AI were more likely
to participate. The data were based on self-report, and
the degree of support was measured by the number of
supported areas rather than by a validated organizational
readiness scale. Accordingly, the findings represent a
preliminary assessment of managerial attitudes among
the participating respondents.

CONCLUSION

The findings show that healthcare facility managers view
the potential of Al positively, buttheirawareness of specific
application opportunities remains limited. Support is
higher for information management, administrative,
and support applications than for technologies directly
involved in clinical decision-making.
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KJIMHUYHUTE PCIICHU .

[To-Bucokara MHGOPMUPAHOCT M BB3IPHEMaHaTa IMOJE3HOCT
ca CBBp3aHM ¢ MOAKpemna 3a BHeApsBaHe Ha VW B mo-ronsam
Opoit HanpaBiieHns1. ToBa rogyepTaBa 3HAYSHUETO HA LIEJICHA-
COYEHOTO ITOBHUINIABAaHE Ha YIIPABJIECHCKATa KOMIIETEHTHOCT M
Ha CBH37aBAHETO HA TOIXOASIIN OPraHWU3AIlMOHHH, TEXHUYE-
CKU 1 (pHAHCOBH yCJIOBHSI.

[omyueHnTe pe3ynTaTH TOIKPEMAT MOETANeH MOAXON KBM
BHenpsiBaHeTo Ha MU B nmedeOHUTE 3aBEeACHMs, 3arlOYBAIl C
MIPUIJIOKEHUS C SICHO M3pa3eHa MpaKTHIeCcKa MoJi3a U MO-HUCHK
KJIIMHNUYCH pI/ICK.
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Higher awareness and perceived usefulness are
associated with support for Al implementation across a
larger number of areas. This underscores the importance
of targeted efforts to strengthen managerial competence
and to establish appropriate organizational, technical, and
financial conditions.

The findings support a phased approach to Al
implementation in healthcare facilities, beginning with
applications that offer clear practical utility and entail
lower clinical risk.
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TPAHCIALUUNA HA
EBPONEUCKUTE PETYNIATOPHM
CTUMYIIN KbM NALUMUEHTCKHU
AOCTDBI B BBJITAPUA: AHATIU3
HA ®APMALEEBTUYHUA NAKET
HA EC

Tonop ®uHkKoB

PE3IOME

Buweeoenue: Ilaxemvm 3a papmayeemuunume npooykmu
(IIDI1), npednosicen om Eeponetickama Komucus npes anpui
2023 2., npedcmasniea Hau-wawabnama pegopma Ha 06-
womo gapmayesmuuno 3axonooameacmeo na Eeponetickus
cvio3 (EC) om 2004 2. nacam. Bvnpexu moea, esponeiickama
Pe2yiIamopHa XapMOHU3AYUSL He 2apaHmupa asmomamut-
HO peanen nayueHmcKu 00CHbhH, 0COOEHO 8 MAIKU U YeHO-
80 yyecmeumenuu nasapu xkamo bvieapus. B nacmosiwyama
cmamusl NOHAMUEmo ,, MpancIayuoHen puck™ ce u3noi3ed
Kamo 06006wasawa aHAIUMUYHa Kameeopus 3a 0003HAYA8a-
He Ha pUCKA Om HeNnvJIHO Ul 0ZPAHUYEHO npeobpasysane Ha
esponelckume peyiamopHu CMUMyIu 8 peaieH NayueHmcKu
00CMBN HA HAYUOHATHO PABHULYe.

Len: /la ce ananuzupa I1PI1 kamo mpancrayuoner npobiem
MedHcoy esponelickume pe2yiamopH CIMUMYIU U HAYUOHAL-
HUMmMe Mexanusmu 3a 00Cmvn 00 JeKApCMEeHU NPoOyKmu 6
bvaeapus.

Mamepuan u memoou: Hzcieosanemo uma 0030pen Xapax-
mep u npuiaea OOKYMeHmaieH, HOPMAMUBEH, CpasHumel-
HO-UHCTMUMYYUOHANEH U 30PABHO-UKOHOMUYECKU AHAIUS.
Ananusupanu ca e8poneicKu 3aKoHO0AmeaHy NPeodyiodNCeHUs,
Ccvenacysanume mekcmoge cied mpuanosume, NPUIOICUMU
axmoge na EC, 6vreapckama HOpMAmMueHa pamKka u HayyHd
aumepamypa no 6vnpocume Ha OOCMbNA 00 JeKAPCMBEEHU
npooykmu 8 bvieapus u 6 opyeu Maiku uiu no-HUCKOOOX00-
Hu Ovporcasu ynenku na EC.

Pesyamamu: Pepopmama npomens pexcuma Ha pecyramop-
Ha 3awuma Ha OaHHume u nasapuama sawuma npu JIII, 06-
8bP36A HACT OM CMUMYIUME C PeanHama Na3apHa HAIuY-
Hocm, paswupsasa uskmouenuemo Bolar, sacunsa meprxume
cpewy HedoCmuea u ce c8vp38a ¢ OYEeHKAMA HA 30PaGHUmMe
mexnonoeuu (O37T), enekmponnama npodykmoea ungopma-
yus (electronic product information, ePl) u Axma 3a Kpu-
muyno eaxchume nexapcmea (Critical Medicines Act, CMA).
Hannume 3a bvreapus noxaszeam, ue ocHogHume Oapuepu
npeo peantus 00CMvI OCMABAM HA HAYUOHAIHO PAGHULYE:
3abassane npeou u no epeme na O3T, yenosu u peumobypchu
npoyedypu, 0r0ICEMHO 8b30elcmsue, 02PAHUYEHA HATUY-
HOCM U AOMUHUCIPAMUSEH KAnayumen.

3aknrouenue: 11Dl cv3oasa 6b3M0dCHOCI 3 NOOOOPABAHE
Ha docmwna, Ho epekmvm My 6 bvreapus we 3aeucu om cno-
COOHOCMMA HA HAYUOHATIHAMA cucmema 0a mpancgopmupa
egponetickume pe2yiamopHy CIMUMYIU 8 PeaiHd HATUYHOC,
peumbypcupare u 00CMbIHOCH 3a NAYUeHmume.

HEALTH POLICY AND PRACTICE

TRANSLATION OF EUROPEAN
REGULATORY INCENTIVES
INTO PATIENT ACCESS IN
BULGARIA: AN ANALYSIS OF
THE EU PHARMACEUTICAL
PACKAGE

Todor Finkov

ABSTRACT

Introduction: The EU pharmaceutical package (the
Package), proposed by the European Commission in
April 2023, represents the most extensive reform of the
general pharmaceutical legislation of the European
Union (EU) since 2004. Nevertheless, European
regulatory harmonisation does not automatically
guarantee actual patient access, particularly in small
and price-sensitive markets such as Bulgaria. In this
article, the concept of “translational risk” is used
as an overarching analytical category denoting the
risk of incomplete or limited translation of European
regulatory incentives into actual patient access at the
national level.

Aim: To analyse the Package as a translational
problem between European regulatory incentives and
national mechanisms for access to medicinal products
in Bulgaria.

Material and methods: The study is review-based and
applies documentary, legal-normative, comparative-
institutional and health-economic analysis. The
analysis covers European legislative proposals, the
agreed texts following the trilogues, applicable EU
acts, the Bulgarian regulatory framework and scientific
literature on access to medicinal products in Bulgaria
and in other small or lower-income EU Member States.

Results: The reform modifies the regime of regulatory
data protection and market protection for medicinal
products, links part of the incentives to actual market
availability, expands the Bolar exemption, strengthens
measures to address shortages and is linked to health
technology assessment (HTA), electronic product
information (ePI) and the Critical Medicines Act (CMA).
Evidence for Bulgaria indicates that the main barriers
to actual access remain at the national level: delays
before and during HTA, pricing and reimbursement
procedures, budget impact, limited availability and
administrative capacity constraints.

Conclusion: The Package provides an opportunity to
improve access, but its effect in Bulgaria will depend
on the capacity of the national system to translate
European regulatory incentives into actual availability,
reimbursement and affordability for patients.
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KuarouoBu xymm: naker 3a GpapManeBTHUHUTE
MPOAYKTH, MAUEHTCKH I0CThI, bbirapus,
perynaropHna 3amuta, O3T, HEZOCTHUT Ha JieKapcTBa,
TpaHCJIAIMOHEH PUCK, JIEKAPCTBEHA ITOJINTHKA

BbBEOEHUE

[TakeTsT 32 PapmaneBTuanute nponyktu (I1DII), mpeacra-
BeH oT EBpomeiickara xomucus (EK) ma 26 ampum 2023 1.
KaTo 3aKOHOJaTeHa MHUIIMATHBA 3a pedopma Ha (apmarie-
BTUYHOTO 3aKkoHozaTencTBo Ha EC, mpeacraBisiBa onuT 3a
ISJIOCTHO MPECTPYKTypUpaHe Ha ofliara nmpaBHa paMKa Ha
EBpomneiickus cpro3 (EC) 0THOCHO TeKapCTBEHUTE MPOTYKTH
(JIIT) 3a xymanHa yrnoTrpeba. [TakeTsT BKIIIOYBa JABE MPEAIIO-
JKEHUS 32 3aKOHOJIATEITHU aKTOBE: (a) MpeJIOKEeHHE 3a JH-
pextuBa Ha EBpomeiickus napirament (EIT) u Ha CpBera Ha
EBpomneiickus cpro3 (CpBeTsT) oTHOCHO Komekca Ha Chio3a
3a JITT 3a xymanHa ynoTrpeba u (0) mpeajoxeHue 3a peria-
MeHT Ha EIT u Ha CeBeTa oTHOCHO mporenypute Ha EC 3a
paspemaBane u Hag3op Ha JIII 3a XymanHa ynoTpeba u oT-
HOCHO IIpaBHJIaTa, ypekaally JeiHocTTa Ha EBponeiickara
arennus no yekapcrBata (EMA) (1-3). Cieq npukitouBane
Ha OOMKHOBEHATa 3aKOHOJATENHA MpPOIeypa Te3H MPeaIo-
JKEHHs ciIeaBa Oa 6’BJ]3T MMPUECTH CBOTBETHO KAaTO JAUPEKTHU-
Ba u perinamenT Ha EIl u Ha CoBera. [IpenioxenaTta mpaBHa
pamKa Ienu J1a 3aMEeHH, KOHCOTUANPA U aKTyaJu3nupa KIo-
YOBH E€JIEMEHTH OT JISHCTBAIIOTO (hapManeBTHYHO 3aKOHO-
narenctBo Ha EC, Bkmiountenno QupextuBa 2001/83/EO,
Pernament (EO) Ne 726/2004, Pernament (EO) Ne 1901/2006
OTHOCHO JIEKaPCTBEHUTE IIPOAYKTH 3a eAUaTPUYHA YIIOTpE-
6a u Permament (EO) Ne 141/2000 otrocHo JIIT cuparu (1).

[Monutuyeckara noruka Ha pedopmaTa 0OXBalla HSIKOJ-
KO B3aUMOCBBP3aHM LIEJIH: MO-PAHEH W MO-PaBHONOCTABEH
JIOCTBIT 70 Oe3omacHu, ePeKTUBHU U (PUHAHCOBO JAOCTBITHU
JITI, mo-curypHM JOCTaBKH, MMO-KOHKYPEHTOCIIOCOOHA MHO-
BallMOHHA cpeJia, I10-BHCOKA EKOJOrMYHA YCTOHYHMBOCT H
1o-e()eKTUBEH OTTOBOP HA aHTUMUKPOOHATA PE3UCTEHTHOCT
(antimicrobial resistance, AMR) B pamkara ,,Enno 3mpase”
(1). Cnen mpuemaneTo Ha mo3unusTa Ha EBpomnelickus map-
JaMeHT M obmus moaxon Ha CeBera, Ha 11 nekemBpu 2025 1.
CoBeTbT M EBporneiickusT napiaMeHT MocTUIHAaXa BPEMEH-
HO mosiuTHuecko crnopasymenue no IIDII. Ha 6 mapt 2026
I. KbM choOIIcHHETO HAa ChBeTa Osxa 00ABEHU ChIVIACyBa-
HHUTE TeKcToBe cien Tpuanosute. Kem mait 2026 r. T1DII Bce
olle HE MPEACTaBJIsBa OKOHYATEIHO MPHUETO M JEHCTBAIIO
npaBo Ha EC. Crex mOCTUTHATOTO BPEMEHHO TOJIMTHYECKO
CHIOpa3yMeHHE MPEJACTOSAT IPaBHO-TEXHUYECKO O(OpMsHE
Ha TeKCToBeTe, (POpMaIHO 0100psIBaHE OT Ch3aKOHOAATEIHU-
Te 1 nyoauKkyBaHe B OpunnanHus BeCTHUK Ha EBporneiickus
cwio3 (OBEC) (4).

3HaYeHUETO Ha pedopmara ciefBa Ja ce pas3riiekaa B KOH-
TEKCTa Ha pa3rpaHHYCHUETO MEXKIY EBpOICHCKaTa perya-
TOpHA paMKa ¥ HAIIMOHAHHUTE MEXaHW3MHU 3a peayieH Ma-
uuentcku goctsi. Joctenst 1o JIII B EC He ce onpenens
SAMHCTBCHO OT HAJIMYMETO Ha pa3pelicHHe 3a yoTpeda wim
OT Au3aiiHa Ha EBPOMCHCKUTE PEerylaTOpHU CTUMYIH. Mex-
Iy eBporielickaTa peryiamnus U (pakTHIecKOTO H3IOJI3BaHE

HEALTH POLICY AND PRACTICE

Keywords: EU pharmaceutical package;
patient access; Bulgaria; regulatory protection;
HTA; medicine shortages; translational risk;
pharmaceutical policy.

INTRODUCTION

The EU pharmaceutical package (the Package), presented
by the European Commission (EC) on 26 April 2023
as a legislative initiative to reform EU pharmaceutical
legislation, represents an attempt to comprehensively
restructure the common legal framework of the European
Union (EU) governing medicinal products for human use.
The Package comprises two proposed legislative acts: (a)
aproposal for a directive of the European Parliament (EP)
and of the Council of the European Union (the Council)
on the Union Code relating to medicinal products for
human use and (b) a proposal for a regulation of the EP
and of the Council laying down EU procedures for the
authorisation and supervision of medicinal products for
human use and establishing rules governing the European
Medicines Agency (EMA) (1-3). Following completion
of the ordinary legislative procedure, these proposals are
expected to be adopted respectively as a directive and a
regulation of the EP and of the Council. The proposed
legal framework aims to replace, consolidate and update
key elements of existing EU pharmaceutical legislation,
including Directive 2001/83/EC, Regulation (EC) No
726/2004, Regulation (EC) No 1901/2006 on medicinal
products for paediatric use and Regulation (EC) No
141/2000 on orphan medicinal products (1).

The policy rationale of the reform encompasses several
interrelated objectives: earlier and more equitable access
to safe, effective and affordable medicinal products;
more secure supply; a more competitive innovation
environment; greater environmental sustainability; and
a more effective response to antimicrobial resistance
(AMR) within the “One Health” framework (1). Following
the adoption of the European Parliament’s position and
the Council’s general approach, on 11 December 2025
the Council and the European Parliament reached a
provisional political agreement on the Package. On 6
March 2026, the agreed texts following the trilogues
were added to the Council announcement. As of May
2026, the Package had not yet been finally adopted
and did not yet constitute applicable EU law. Following
the provisional political agreement, legal-linguistic
finalisation of the texts, formal approval by the co-
legislators and publication in the Official Journal of the
European Union (OJEU) remained pending (4).

The significance of the reform should be considered
in the context of the distinction between the European
regulatory framework and national mechanisms for
actual patient access. Access to medicinal products in
the EU is not determined solely by the existence of a
marketing authorisation or by the design of European
regulatory incentives. Between European regulation
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Ha TepanusTa OT ManueHTa (PyHKIMOHUPA CI0KHA HAIHO-
HaJIHa MOCJIEJOBATEIHOCT OT IPOLEAYPH: OIIEHKA Ha 3/IpaB-
nute texHojoruu (O3T), meHooOpasyBaHe, peumOypcupa-
He, BkitouBane B IlozutuBHus nekapctBeH cnuchk (I1JIC),
Joropapsine ¢ HamuoHnasiHaTa 3apaBHOOCHMTYpHUTENIHA Kaca
(H30K), nazapHa cTparerusi Ha NpUTEXaTeIUTe Ha pas3pe-
meHust 3a ynorpeba (ITPY) u dakruuecko cHabnsiBane. Pe-
rnameHT (EC) 2021/2282 ornocno O3T Beue eBponeusupa
KJIMHUYHATA 4acT Ha OLCHSBAHETO 3a ONpPEAEJICHU KaTero-
PHH TEXHOJOTHH, HO UKOHOMUYECKaTa OlIEHKa, OI0JKETHOTO
BB3/ICHCTBYUE U PELICHNATA 32 (UHAHCHPAHE OCTaBaT HAIHO-
HaJlHa KOMIIETEHTHOCT (95).

HecpoTBeTcTBHETO MEXKAY €BpOIEHCKaTa peryjJaTopHa Xap-
MOHU3AIUs ¥ HAITHOHAJTHUTE MEXaHU3MH 32 TallHEHTCKH JI0C-
TBII CE MPOSBABA C 0COOEHA 3HAYNMOCT IIPU MAJKH 1 [IEHOBO
YyBCTBUTEIIHHU T1a3apy Kato beiarapus. Hanmnunara nurepa-
Typa I0Ka3Ba, 4e LEHTPAIU3UPAHOTO pa3pellaBaHe 3a yIo-
Tpeda u yckopenute npouenypu Ha EMA He ca mocraTpaHO
YCIIOBHE 3a CbKPATEHO BpeMe 0 peajieH AoCThI B brarapus.
[Tpu JIIT cupanym ca ycTaHOBeHM 3a0aBSHUSI MEXIY paspe-
m1aBaHeTo 3a ynorpeda n BkiaouBanero B [1JIC, 3HaunTenHA
npenBapuTenHa ¢aza npeau nojasane Ha fokymenTn 3a O3T
U OTpaHUYEH 51 Ha pa3pelIeHuTe NPOAYKTU, KOUTO JOCTU-
raT 0 NAalUEHTUTE Ype3 CUCTEMHHUTE MEXaHHU3MHU 3a PEUM-
Oypcupane (6—8). CrieroBaTeIHO HAIIMOHATIHHAT BBIPOC HE
Ce CBEXJIa €IMHCTBEHO JO MPaBHO-TEXHUYECKO OTpa3sBaHe
Ha eBpoIleiickaTa paMKa, a BKJII0YBa CIIOCOOHOCTTA 3a TpaH-
cllanusl Ha €BPOICHCKUTE CTUMYJIHM B peajHa HaJIWYHOCT U
JIOCTBITHOCT.

B macTosmaTa cTatus Ta3m COoCOOHOCT ce aHAIM3UpPa Upe3
MOHSATUETO ,,TpaHcianuoHeH puck®. Ilox TpaHcaauuOHEH
pHUCK ce pa3dmpa pUCKBT €BpOIIeiicKaTa peryiaTopHa Ipo-
MsHa a 0b1e (opMaTHO OTpa3eHa B HAIlMOHAJHATA TIPaBHA
pamKka, 6e3 ma moBeAe 0 CHINECTBEHO MOAOOpeHue B peal-
HUA gocThil Ha manuentute 10 JIII. To3u moaxon mo3BoiisaBa
[I®IT na 6bae pa3rienaH HE caMO KaTO €BpOIEHCKa 3aKOHO-
nmaTenHa peopMma, a KaTo aHATUTHYCH MPoOIeM, CBBP3aH C
HAI[MOHATTHUS WHCTUTYIIMOHAJICH, (PMHAHCOB W Ma3apeH Ka-
nauuTeT Ha bearapusi.

LEN

[lenTa Ha HACTOSIIIOTO M3CICBAHE € J1a aHAJIN3UpPA MAaKeTa
3a (hapMareBTHYHUTE NMPOAYKTH KaTo TPAaHCIAIMOHEH IpPO-
Os1eM MeX 1y eBPONECHCKNTE PEryIaTOpHU CTUMYJITH U HAIlHO-
HaJTHUTE MEXaHU3MHU 32 TAIIMEHTCKH JIOCTHII JI0 JICKApPCTBEHH
ponyKTH B bearapus.

CriennpuIHUTE 33291 ca: J]a CE CUCTEMAaTH3UPaT OCHOBHU-
Te eJIeMEHTH Ha peopmara; 1a ce OLEHH TAXHOTO MOTEHIIH-
aJIHO OTPaXKEHUE BBbPXY ObJirapcKaTa MpaBHa ¥ HHCTUTYIIHO-
HaJIHA paMKa; J1a ce WACHTHU(GUIUPAT HALIMOHAIHUTE TOUKH
Ha TPAHCJIAMOHEH PHUCK; U J1a ce POPMYJINPAT IPAKTUYECKH
HAMpaBJICHHUS 3a MPEBPBIIAHE HA EBPOICUCKUTE CTUMYJIIH B
peaiHa HAIIMYHOCT, peMMOypCHpaHe U TOCTBHITHOCT 33 Mallu-
EHTHTE.

HEALTH POLICY AND PRACTICE

and the patient’s actual use of a therapy, there operates
a complex national sequence of procedures: health
technology assessment (HTA), pricing, reimbursement,
inclusion in the Positive Drug List (PDL), contracting
with the National Health Insurance Fund (NHIF), the
market strategy of marketing authorisation holders
(MAHS) and actual supply. Regulation (EU) 2021/2282
on HTA already Europeanises the clinical component of
assessment for certain categories of technologies, while
economic assessment, budget impact and financing
decisions remain matters of national competence (5).

The misalignment between European regulatory
harmonisation and national mechanisms for patient
access is of particular importance in small and price-
sensitive markets such as Bulgaria. The available
literature shows that centralised marketing authorisation
and accelerated EMA procedures are not sufficient to
reduce the time to actual access in Bulgaria. For orphan
medicinal products, delays have been identified between
marketing authorisation and inclusion in the PDL,
a substantial pre-submission phase before the filing
of HTA documentation, and a limited proportion of
authorised products reaching patients through established
reimbursement mechanisms (6—8). Consequently,
the national issue is not limited to the legal-technical
incorporation of the European framework, but also
involves the capacity to translate European incentives
into actual availability and affordability.

Inthisarticle, that capacity is analysed through the concept
of “translational risk”. Translational risk is understood as
the risk that European regulatory change may be formally
reflected in the national legal framework without leading
to a substantive improvement in actual patient access to
medicinal products. This approach enables the Package
to be examined not only as a European legislative reform,
but also as an analytical problem related to Bulgaria’s
national institutional, financial and market capacity.

AIM

The aim of this study is to analyse the Package as a
translational problem between European regulatory
incentives and national mechanisms for patient access to
medicinal products in Bulgaria.

The specific objectives are: to systematise the main
elements of the reform; to assess their potential
implications for the Bulgarian legal and institutional
framework; to identify national points of translational
risk; and to formulate practical directions for
translating European incentives into actual availability,
reimbursement and affordability for patients.
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MATEPWAIN U METOOU

N3cnenBaneTo mMa 0030peH XapakTep M Ipuiara JOKyMeEH-
TaJeH, HOPMATHUBEH, CPaBHUTEIHO-MHCTUTYIHMOHAJICH W
3/IpaBHO-NKOHOMHYECKH aHAJIN3. AHAJIN3UPAHN Ca IIbPBHUU-
HU M3TOYHHWIM Ha MpaBoTo W noiutukute Ha EC: mpemo-
skerusta Ha EK ot 2023 1., mosurnusita Ha EIl, oOmusaT moa-
xox Ha CpBeTa, CHITIACYBAaHUTE TEKCTOBE CIIE] TPUAIO3UTE
0 TPOEKTa 3a AupekTuBa U pernamedT, Permament (EC)
2021/2282 otnocHo O3T, Pernament (EC) 2022/123 oTHOCHO
pasmupenus mangat Ha EMA, nokymenture oTHocHO EBpo-
nelickata miuardopma 3a MOHUTOPHHT Ha HEOCTUTA Ha Jie-
kapctBa (European Shortages Monitoring Platform, ESMP)
U IOKYMEHTHTE 10 AKTa 3a KPUTHYHO BaXXHHUTE JIEKapPCTBA
(Critical Medicines Act, CMA) (1-5, 9-11).

benrapckara mepcrieKTUBa € aHaJU3UpaHa Bb3 OCHOBA Ha
JIeificTBallata HOPMAaTHBHA paMKa, BKJIIOYHTECIHO 3aKo-
Ha 3a JICKapCTBCHUTC MPOAYKTHU B XyMaHHAaTa MCIUIIMHA
(3JIIIXM), Hapen6a Ne 10 u apyru moa3akoHOBH aKTOBE C
OTHOIICHUE KBbM JICKAPpCTBEHATa pEeryjanus, KakTo 1 Ha Ha-
IUOHAJIHU NPOTrpaMHU U 3aKOHOAATCIIHO-IIJIAHOBHU TOKYMCH-
TH, NyOauKyBaHu Ha [lopTasa 3a 00IIeCTBEeHH KOHCYJITAIIHH
(12—14).

JIOBTHUTEIHO ¢ M3BBPIICHO IIEJICBO KapTorpadupaHe Ha
Hay4HaTa JUTepaTypa, MOJTUTUYECKUTE JOKYMEHTH U APYTHU
W3TOYHUIIM, OTHOCUMHU KBbM aHanm3a Ha [IDII, noctema g0
JITI, mankure eBponeiicku masapu, O3T, HemocTura U OBI-
rapckara JieKapcTBeHa MOJMTUKaA. [IpuiokeHu ca meToau
Ha aHaJIu3 Ha MOJUTHUKU U 3APAaBHO-MKOHOMHUYECKA UHTEP-
MpeTalus Ha PeryJaTopHUTe CTUMYIU. AHAIU3BT OTpa3siBa
CBCTOSIHUETO Ha M3TOYHUIUTE KbM 31 mait 2026 T.

PE3YNTATHU

1. 3axoHoAaTeJIeH CTATyC M BPb3Ka C APYIH
€BPOINECICKH Pe:KUMU

Kem 31 maii 2026 1. I1®II ce namupa BbB (asza Ha mpas-
HO-TEXHMYECKO OQOpMsHE CjeJ] IOCTUTHATO BPEMEHHO
MOJIUTHYECKO criopa3yMeHue. ToBa o3HauaBa, ue MOoJIUTHYe-
cKaTa paMKa € ChIJIaCyBaHa MEX/y Ch3aKOHOIATENINTE, HO
IIpaBHUTE aKTOBE BCE OLIE HE ca (JOpPMaJIHO MIPUETH U He ca
BJIe31H B criia. ChbBETHT U3PUYHO 1TOCOYBA, Y€ BPEMEHHOTO
criopasyMeHue ciienBa na 0buae ogoopeno ot Ceeera u EI,
Ipey MaKkeThT Ja Obje GopMaIHO IPUET U Ja Bie3e B CHIIA
cien nyonukysane B OBEC (4).

[IPIT ve pyrKuroHMpa n3omupano. Toi e cBbp3aH ¢ Perma-
meHT (EC) 2021/2282 otHOocHO O3T, KOWTO BBBEXKJA CHB-
MECTHHM KIWHUYHM OIeHKH Ha pasBHumie EC; ¢ Permament
(EC) 2022/123, xo#ito pa3mmupsBa mManmata Ha EMA mpu
kpm3u U Hepoctur; ¢ ESMP karto eBpormeficka miratdopma
3a chOMpaHe HA JAHHU 332 HAJUYHOCT, ThPCEHE M TIpeia-
rane; kakto 1 ¢ CMA, no koirto Ha 12 maii 2026 r. Oemre
MMOCTUTHATO BpEeMEHHO criopasymenne Mexay CeBera u EIT
(5, 9-11). OTHOCHMUTE KBM TPAaHCIAMATA HA MAIIUCHTCKUS
JnocThl B bharapust akToBE M MHUIIMATHBH €A MPEICTaBCHH
B TaGmmma 1.

HEALTH POLICY AND PRACTICE

MATERIAL AND METHODS

The study is review-based and applies documentary,
legal-normative, comparative-institutional and health-
economic analysis. Primary sources of EU law and
policy were analysed: the EC proposals of 2023, the
position of the EP, the Council’s general approach, the
agreed texts following the trilogues on the draft directive
and regulation, Regulation (EU) 2021/2282 on HTA,
Regulation (EU) 2022/123 on the reinforced mandate
of the EMA, documents concerning the European
Shortages Monitoring Platform (ESMP) and documents
on the Critical Medicines Act (CMA) (1-5, 9—11).

The Bulgarian perspective was analysed on the basis
of the current regulatory framework, including the
Medicinal Products in Human Medicine Act (MPHMA),
Ordinance No. 10 and other subordinate acts related to
pharmaceutical regulation, as well as national programme
and legislative-planning documents published on the
Public Consultations Portal (12—14).

In addition, targeted mapping was conducted of the
scientific literature, policy documents and other sources
pertinent to the analysis of the Package, access to
medicinal products, small European markets, HTA,
shortages and Bulgarian pharmaceutical policy. Methods
of policy analysis and health-economic interpretation of
regulatory incentives were applied. The analysis reflects
the state of the sources as at 31 May 2026.

RESULTS

1. Legislative status and links with other
European regimes

As of 31 May 2026, the Package was at the stage of legal-
linguistic finalisation following a provisional political
agreement. This means that the political framework had
been agreed between the co-legislators, while the legal
acts had not yet been formally adopted and had not
entered into force. The Council expressly states that the
provisional agreement must be approved by the Council
and the EP before the Package can be formally adopted
and enter into force following publication in the OJEU (4).

The Package is not situated in isolation within the EU
regulatory framework. It is linked to Regulation (EU)
2021/2282 on HTA, which introduces joint clinical
assessments at EU level; Regulation (EU) 2022/123,
which reinforces the mandate of the EMA in relation to
crises and shortages; the ESMP, as a European platform
for collecting data on availability, demand and supply;
and the CMA, for which a provisional agreement between
the Council and the EP was reached on 12 May 2026 (5,
9—11). The acts and initiatives relevant to the translation
of European regulatory incentives into patient access in
Bulgaria are presented in Table 1.
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Tabnuuya 1. Akmoee u uHuUyuamueu, OMmHOCUMU KbM
mpaHcayusima Ha esporielickume peaynamopHU
cmumyrnu 8 nayueHmcku docmun 8 bbrizapus

HEALTH POLICY AND PRACTICE

KyBaHe B OBEC

AKT/MHUUMaTuBa Cratyc Kbm 31 maii 2026 . 3HaueHue 3a bbarapua
[MpomaAHa B perynatopHaTa 3almuTa,
nasapHaTta HaJIM4YHOCT, yNpaBieHNeTo
BpemeHHO NoAMTUYECKO crnopasymeHue;
Ha HeAoCTUra, reHepPUYHMA J0CTBN,
non npeacToaT GopmanHo npuemaHe u nybau-

aHTMMUKpOBHaTa pesucteHTHocT (AMR) n
eNeKTpOHHaTa NnpoAyKToBa MHPopmaLuma
(eP1)

PernameHT (EC) 2021/2282 3a 03T

Mpunoxum noetanHo oT 12 aAHyapu 2025 .

EBponeunsnpa KAMHUYHATA OLLEHKA, HO
0CTaBsA MKOHOMMYECKaTa OLLEHKa U penum-
6ypcaumaTa Ha HaLMOHAHO PaBHMLLE

PernameHT (EC) 2022/123 n ESMP

[elcTBalla pamKa 3a paswmnpeH maHgat
Ha EMA 1 MOHUTOPUHT Ha HeJoCTUra

M3nckBa MHTerpaumna mexay M3nbvnHum-
Te/NHaTa areHuus no nekapcrearta (MAN),
M3, npuTexkaTenu Ha paspelieHma n
HaLMOHANHN MHGOPMALLMOHHU CUCTEMM

AKT 3a KPUTUYHO Ba*XHUTE 1eKap-
CTBa

BpemeHHO cnopasymeHue ot 12 mait 2026
r.; npeacTou $opmanHo npuemaHe

CBbp3Ba HEAOCTMrA C O6LLECTBEHM MNO-
PbYKM, CTPATErMYECKM 3aMmacu, MPpomn3Boa-
CTBO M CbBMECTHO Bb3/laraHe

3aKOH 3a U3SMeHeHMe N gonbaHe-
Hue Ha 3JTMXM B 3aKoHOAaTeNHaTa
nporpama

MnaHnpaHa HauMoHaNHa 3aKoHOAATEIHA
MHMUMaTMBa 3a 2025 T.

HacouyeH KbM He0CTUT, NapasiesieH BHOC,
Bb3MOXHOCT 3a 3abpaHa Ha M3HOC, Npo-
3payHoCT, NpocaeaMMOoCT U HaunoHanHa
anTeyHa KapTa

Table 1. Acts and initiatives relevant to the translation
of European regulatory incentives into patient
access in Bulgaria

Act/initiative

Status as of 31 May 2026

Significance for Bulgaria

EU pharmaceutical package (the
Package)

Provisional political agreement; formal
adoption and publication in the OJEU
pending

Changes to regulatory protection, market
availability, shortage management,
generic access, antimicrobial resistance
(AMR) and electronic product information
(ePI)

Regulation (EU) 2021/2282 on HTA

Phased application from 12 January 2025

Europeanises clinical assessment, while
leaving economic assessment and
reimbursement at national level

Regulation (EU) 2022/123 and
ESMP

Operational framework for the reinforced
mandate of the EMA and shortage
monitoring

Requires integration among the Bulgarian
Drug Agency (BDA), the Ministry of Health
(MoH), MAHs and national information
systems

Critical Medicines Act

Provisional agreement of 12 May 2026;
formal adoption pending

Links shortages to public procurement,
strategic stockpiles, manufacturing and
joint procurement

Act amending and supplementing
the MPHMA in the legislative
programme

Planned national legislative initiative for
2025

Addresses shortages, parallel import, the
possibility of export bans, transparency,
traceability and the National Pharmacy
Map

2. PerysaTtopHa 3a1uTa Ha JIaHHHTE, a3apHa

3alIMTAa H HAJIUYHOCT

Cpen ChIIECTBEHUTE U3MEHEHHS € MPECTPYKTYpUPAHETO Ha
peXuMa Ha peryjaTopHaTa 3allliTa Ha JaHHUTE U lla3apHara
sammuTa mpu JITT. ChriaacyBaHUST TEKCT MPEBHKIA OCEMTO-
JUULLIEH MEepUOJ Ha PEryjaTopHa 3allluTa Ha JaHHUTE, Ipe3
KOMTO IOCJIEBAILl 3asIBUTEII HE MOXKE J1a C€ II030BaBa Ha II'bp-
BOHAYATHO MOJNAJICHUTE MPEIKINHIYHN U KIMHIYHY JaHHH,
rasapHa 3aliuTa Cpeuly HaBiu-
3aHe Ha TeHEePHYHH WIN OHomomoOHM mpoxykTtu. 3a JIII,
ChIBbpKALlM HOBO AKTHBHO BELIECTBO, [a3apHaTa 3aliuTa

KAaKTO U CAHOTOAUIITHa

2. Regulatory data protection, market protection
and availability

Among the substantive amendments is the restructuring
of the regime of regulatory data protection and market
protection for medicinal products. The agreed text
provides for an eight-year period of regulatory data
protection during which a subsequent applicant may
not rely on the preclinical and clinical data initially
submitted, as well as one year of market protection
against the entry of generic or biosimilar products. For
medicinal products containing a new active substance,
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MOJKe J1a Ob/Ic YABJDKCHA JOIIBIHUTEIIHO C €Ha FOJUHA IPU
M3M'BJIHEHUE Ha JBE OT CJICIHUTE TPU YCIOBHS: M3IOJI3BAHE
Ha KJIMHUYHO U JIOKAa3aTEJICTBEHO 00OCHOBAH KOMIIApaTop B
KJIMHAYHUTE U3MUTBAHUS, MPOBEXKIaHE HAa U3MHUTBAHHS 32
e(hMKaCHOCT B IOBEYE OT €/lHA JbP)KaBa WICHKA; U I0/aBa-
HE Ha 3asBJICHHUETO 3a pa3pelicHue 3a yrnorpeda mspeo B EC
WU HE MO-KBCHO OT 90 MHU cne MbPBOTO 3agBJICHUE U3BBH

EC (4).

CeliecTBeHaTa IPOMSAHA HE € CaMO B MPOABIIKUTEIHOCTTA
Ha 3allMTaTa, a B JIOTUKaTa Ha cTUMyinuTe. Pedopmara us-
MECTBa aKLEHTa OT OTHOCHTEIHO aBTOMATHUYCH PEXHUM KbM
CUCTEMa, IPHU KOSITO YacT OT AONBJIHUTEIHUTE MOI3U ca
CBBP3aHU C OOIIECTBEHO 3HAYMMH PE3yJITaTH, BKIIOYUTE-
HO peajlHa HaJUYHOCT Ha NPOAYKTUTE. B TO3u cMuUCHI 10c-
THI'BT BEUE HE € CaMO MOCNIeANIa OT HAIHOHAJIHY LIEHOBH U
penMOYpCHH pelIeHns, a € BKIIOUYEH B caMara apXUTeKTypa
Ha eBPONEHUCKUTE PeryIaTOpPHU CTUMYIIH.

3a bearapus To3M MOAXO0J MPEAToNara pa3IundHy MOTCHIU-
amau eextd. OT enHa CTpaHa, CTUMYJIUTE 32 HAIUYHOCT
O6uxa Mornu jaa moBumar naTepeca Ha [1PY kbM mo-manku
nmazapu. OT 1pyra cTpaHa, akO HAIMOHAJIHUTE MPOLEAYpPH
mo O3T, nena, I1JIC u peumbypcupane octaHaT OaBHU HIIN
HETIPEIBUIUMH, EBPOTICHCKUAT CTUMYJ MOXKE J]a OCTaHe 0e3
MPAaKTHYECKH €(PEeKT BBpXy AocThHa. ToBa odepraBa MbpBa
KJIIOYOBA TOYKA Ha TPAHCIAIIMOHEH PHUCK: (JOPMAIHOTO pas-
pelnraBaHe Ha €BPOINEHCKO PABHMUIIE MOXKE JIa OCTAHE OTKBC-
HaTO OT (haKTHUYecKaTa HAIWYHOCT W (pUHAHCHpaHE B Bhi-
rapusi.

[Tomo6Ha noruka € MpUJIoKUMa U KBM LIEJICBUTE PEKUMH,
BKJrOUNTENHO nepuarpuunure JIII. [lepuatpuuHusar pexum
CBINO € YacT OT MPEHapeXTAHETO Ha eBpoIeiickaTa jeKap-
CTBEHa pamka, 10koikoTo [IDII unrerpupa u moaepHusupa
mpaBuiara, gocera ypeaenu B Permament (EO) Ne 1901/2006
(I). B xoHTeKcTa Ha HACTOSIINS aHAJU3 HETOBOTO 3HAUYCHUE
€ TIpeIy BCUYKO TPAHCIALMOHHO: Pa3peIlaBaHeTO WU CTH-
MYJIUPAHCTO Ha MNEAUATpUYHA HHIAUKAIUA HE TrapaHTUpa
ABTOMAaTU4YHO HaBpEMCHHa (I)aKTI/I'-IeCKa HAJIUWYHOCT, pCUM-
OypcupaHe ¥ U3M0JI3BaHe B HAIlMOHATHATA cUcTeMa. 3a bbi-
rapusa ToBa O3Ha4dYaBa, 4€ NCAUATPUUYHUTE CTUMYJIHU CJICIBa
Ja ObaT CBBP3aHU HE caMo ¢ (HOpPMATTHOTO pa3peniaBaHe 3a
yrnoTtpebda, HO U ¢ MPOLEAYPUTE IO IIeHOOOpa3yBaHe, BKIIOU-
Bane B IIJIC, GromkeTHa MPEIBUINMOCT M (PaKTHUECKOTO
cHabzsABaHe.

3. M3kiarouennero Bolar u moreHumna b 3a no-
PAaHHA reHepUYHA U 0MONMOJ00HA KOHKYPEeHIUsI
CerinacyBaHuAT TekcT Ha [IDI] u3sicHABA W pa3mupsBa u3-
KIroueHneTo Bolar, kaTo 03BoJIsiBa Ha IPOU3BOAUTEIUTE HA
reHepuaHH 1 onononoouu JII1 ga m3BBpIIBAT HEOOXOTUMHUTE
IPOYYBaHUS, PETYIATOPHHU ICHCTBHS U JACHCTBUS, CBBP3aHU
¢ O0IIECTBEHH MOPBYKH, IPEAN H3TUYAHETO Ha TPHUIIOKUMH-
Te IpaBa, TaKa 4e NPOAYKTHTE Jla MOTaT Jia HaBJsA3aT Ha Ia-
3apa HeMOCPEACTBEHO CIIe H3THYAHETO UM (4).

3a bbarapus ToBa € OT 3HaYEHUE NOPagU CHJIHATA BPb3Ka
MEXAy TeHepHYHaTa U OHONOZ0OHAaTa KOHKYPEHIUS, [ICHH-
Te, MyONIMYHNATE Pa3Xoau M MAllMEHTCKOTO Joramiane. [la-
HHUTE 32 OMONOI00HY POIYKTH ITOKA3BaT, Y€ MPABUIHO Ha-
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market protection may be extended by an additional year
where two of the following three conditions are met: the
use of a comparator that is clinically appropriate and
evidence-based in clinical trials; the conduct of efficacy
trials in more than one Member State; and submission of
the marketing authorisation application first in the EU
or no later than 90 days after the first application outside
the EU (4).

The substantive change lies not only in the duration of
protection, but also in the logic of the incentives. The
reform shifts the emphasis from a relatively automatic
regime towards a system in which some additional
benefits are linked to outcomes of public interest,
including actual product availability. In this sense, access
is no longer only a consequence of national pricing and
reimbursement decisions, but is incorporated into the
architecture of European regulatory incentives itself.

For Bulgaria, this approach may have different potential
effects. On the one hand, availability incentives could
increase MAH interest in smaller markets. On the
other hand, if national procedures for HTA, pricing,
PDL inclusion and reimbursement remain slow or
unpredictable, the European incentive may have no
practical effect on access. This delineates a first key
point of translational risk: formal authorisation at
European level may remain disconnected from actual
availability and financing in Bulgaria.

A similar logic applies to targeted regimes, including
paediatric medicinal products. The paediatric regime
is also part of the restructuring of the European
pharmaceutical framework, insofar as the Package
integrates and modernises the rules previously laid down
in Regulation (EC) No 1901/2006 (1). In the context
of the present analysis, its significance is primarily
translational: the authorisation or incentivisation of
a paediatric indication does not automatically ensure
timely actual availability, reimbursement and use within
the national system. For Bulgaria, this means that
paediatric incentives should be linked not only to formal
marketing authorisation, but also to pricing procedures,
inclusion in the PDL, budgetary predictability and
actual supply.

3. The Bolar exemption and the potential for
earlier generic and biosimilar competition

The agreed text of the Package clarifies and expands
the Bolar exemption by allowing manufacturers of
generic and biosimilar medicinal products to carry out
the necessary studies, regulatory activities and public
procurement-related activities before the expiry of the
applicable rights, so that products can enter the market
immediately after those rights expire (4).

For Bulgaria, this is significant because of the
close relationship between generic and biosimilar
competition, prices, public expenditure and patient co-
payment. Evidence on biosimilar products shows that
appropriately targeted pricing mechanisms can lead to
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COUYCHH LICHOBM MEXaHU3MHU MOTaT Ja J0BEAT 10 HaMaJICHUE
Ha IICHUTE U yBEJIUYaBaHe Ha yroTpebaTa, HO e()eKTHT OCTa-
Ba 3aBMCUM OT HAllMOHAJIHU PCUICHUA 3a BKJIFOYBAHC, MPCI-
[MCBaHe, JOBEpUE Ha JIEKapuTe, IPaBuiia 3a 3aMsiHA U PeUM-
oypcarus (15). CnenoBatenno pasmupeHust Bolar cp3naBa
MPENNOCTaBKa 32 KOHKYPCHIIHMS, HO HE rapaHTHpa caM II0
ce0Oe cu HaBPEeMEHHO HaBJIM3aHE M M3I10JI3BaHE HA HAI[OHAJI-
HO PaBHHUIIIE, BKIIOUUTEIHO U B ObJIrapcKaTa CUCTEMA.

4. O3T: eBponeiicka KIMHUYHA OI[EHKA H
HAIMOHAJIHO pellieHue 32 PUHAHCHMPaHe

Pernament (EC) 2021/2282 BbBekaa ChbBMECTHH KIMHHYHH
OLIEHKH, KOUTO MOTraT Ja HaMaJsIT JyOJUpPaHeTO Ha KIIU-
HUYHA SKCIIEPTH3a U JIa TIOBHIIAT Ka4eCTBOTO Ha JIoKa3aTell-
cTBeHata 0a3a. ToBa € 0coO€HO Ba)KHO 3a MO-MaJKH JbpiKa-
BU YWICHKU C OTPaHHYEH eKCIEPTeH KamaluTer. B chioro
BpEMe pPEeriaMeHThT He XapMOHM3Hpa LEHUTE, OFO/PKETHOTO
BB3/ICUCTBUE, OrOBAPSIHETO HA OTCTHIIKU UIIH PEIICHUSTA 32
peumMOypcupane (5).

VmeHHO TOBa pasrpaHMYEHHE € KI0Y0BO 3a bwarapus. W3-
CJeJBaHUsITa BBPXY JIEKaPCTBEHH MPOAYKTH CHpAIM U UHO-
BaTUBHM TEPaINMy MOKa3Bar, ue 3HaYMTeHa JacT OT 3a0aBsi-
HETO BB3HHUKBA NpeAM MojgaBaHe Ha JokyMmeHTanus 3a O3T
WM B TOCIEIBAIINTE [IEHOBU U PeUMOYpCHH CcTHIKH. [Ipu
JieKapcTBaTa CUpaly ca JOKJIaJBaHU MEIUaHHU 3a0aBsHUS
no BkarouBaHe B ITJIC ot mopsbpka Ha oBeye OT JiBe TOu-
HHU, KaKTO U orpaHuydeH as1 Ha EMA-pa3pemienute npoay-
ktH, gocturamu a0 [1JIC (6, 7). AHanu3 Ha CHICIUPUIHHUTE
npornenypu Ha EMA 3a paHeH JocTBI ChIO MOKa3Ba, ue yc-
KOPEHOTO €BpOIeicKo pa3peliaBaHe He BOJU aBTOMATUUYHO
JI0 YCKOPEH HalloHaJeH 10CThI B bearapus (8).

CrnenmoparenHo Permament (EC) 2021/2282 mosxe na momoOpu
KJIMHWYHATA YacT Ha IPOIeca, HO TPAHCIAIMOHHHUSAT PUCK
0CTaBa B HAI[MOHAJHHMTE 3BEHA: NKOHOMHYECKA OIcHKA, OI0-
JUKETHO Bb3JEHCTBUE, LIeHa, oTcThIKH, [1JIC u noroBapsine ¢
H3O0K. Axo Te3u 3BeHa He ObJJaT YCKOPEHH M KOOPIMHUPAHH,
oOmrara eBporeiicka KIMHUYHA OI[CHKA MOXE J1a HAMaJIH al-
MUHHCTPATHBHOTO TyOnupane, 0e3 CHINSCTBEHO J1a HaMaJH
BPEMETO JIO peajicH JOCTHII.

5. HemocTur, KpUTHYHH JeKapcTBa U nudposBa
CBBbP3aHOCT

Henocturst na JIII mpeacraBnsiBa caMOCTOSITENEH TpaH-
cnanuoHeH puck. ESMP cb0upa naHHM OT HallMOHAHUTE
KOMIIETEHTHHM OpPraH¥ W MPHUTEKATEIUTE Ha Pa3pelieHus 3a
ynorpeba OTHOCHO HAJIMUHOCTTA, NMPEAJIaraHeTo U ThpCeHe-
TO, 3a Jla TIOAIOMOTHE MPEel0TBPATABAHETO, OTKPUBAHETO U
yrpaienueto Ha Hegoctura B EC u EBporneickoTo nKoHo-
Muuecko npoctpanctso (10). [lnatdopmara mpenBuxaa oT-
YETHOCT IPU PYTHHEH HEJIOCTHT, JICHCTBUS 32 TOTOBHOCT M
KPU3UCHU CUTYaINH.

AKTBT 3a KpUTHYHO BakHHUTE JiekapcTBa (CMA) mombiBa
Ta3W paMKa, KaTo ce (POKycupa BbPXY KPUTHYHO Ba)KHUTE
JIEKapCTBEHH TPOAYKTH, YCTOMYMBOCTTa HA BEPUTHUTE 32
JIOCTaBKa, CbBMECTHUTE OOLIECTBEHH MMOPBUKH, CTpATETrHie-
CKHTE TPOEKTH, IIPONU3BOJICTBEHHSI KANTAIIUTET U IPEAIIa3HuU-
Te MexaHu3Mu npu 3anacu (11). B 0bsrapckn KOHTEKCT TeMa-
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price reductions and increased use, but that the effect
remains dependent on national decisions on inclusion,
prescribing, physicians’ confidence, substitution rules
and reimbursement (15). Consequently, the expanded
Bolar exemption creates a precondition for competition,
but does not by itself guarantee timely entry and use at
national level, including within the Bulgarian system.

4. HTA: European clinical assessment and
national financing decision

Regulation (EU) 2021/2282 introduces joint clinical
assessments that may reduce duplication of clinical
expertise and improve the quality of the evidence base.
This is particularly important for smaller Member States
with limited expert capacity. At the same time, the
Regulation does not harmonise prices, budget impact,
discount negotiations or reimbursement decisions (5).

This distinction is of central importance for Bulgaria.
Studies on orphan medicinal products and innovative
therapies show that a substantial part of the delay arises
before HTA documentation is submitted or during the
subsequent pricing and reimbursement steps. For orphan
medicinal products, median delays of more than two
years until inclusion in the PDL have been reported,
together with a limited share of EM A-authorised products
reaching the PDL (6, 7). An analysis of specific EMA
procedures for early access also shows that accelerated
European authorisation does not automatically translate
into accelerated national access in Bulgaria (8).

Accordingly, Regulation (EU) 2021/2282 may improve
the clinical component of the process, but translational
risk remains located in the national process stages:
economic assessment, budget impact, price setting,
discounts, PDL inclusion and contracting with
the NHIF. If these stages are not accelerated and
coordinated, the joint European clinical assessment may
reduce administrative duplication without substantially
reducing the time to actual access.

5. Shortages, critical medicines and digital
connectivity

Shortages of medicinal products constitute an
independent translational risk. The ESMP collects
data from national competent authorities and MAHs
on availability, supply and demand in order to support
the prevention, detection and management of shortages
in the EU and the European Economic Area (10). The
platform provides for reporting in the context of routine
shortages, preparedness actions and crisis situations.

The Critical Medicines Act (CMA) complements
this framework by focusing on critical medicinal
products, the resilience of supply chains, joint public
procurement, strategic  projects, manufacturing
capacity and safeguard mechanisms for stocks (11). In
the Bulgarian context, the issue is directly linked to the
planned amendments to the MPHMA, which provide
for measures in the event of shortages, expedited supply
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Ta € MPsIKO CBbp3aHa ¢ rianupanute uameHenus va 3JIITXM,
KOMTO MpPEIBUKIAT MEPKH B XUIIOTE3aTa HAa HEJJOCTHUT, YCKO-
peHa JI0CTaBKa 4pe3 MapajesieH BHOC, Bb3MOKHOCT MUHUC-
THPBT Ha 3/IpaBEONa3BaHETO Ja 3adpaHu WU3HOC NPU OIpe-
JICJIEH! yCIIOBHU S, KAKTO U MOBUIIaBaHe Ha MPO3PavyHOCTTA U
MPOCIeIMMOCTTa BbB BEpHUTaTa Ha JIEKapCTBOCHAOASIBAHETO
(14).

B T03M cnydyaill HAMOHATHUAT TPAHCIALUOHEH PUCK MIPOU3-
THYa HE OT JUIICA Ha €BPONEICKU MHCTPYMEHTH, a OT Orpa-
HUYEHA ONEpPaTHBHA CBBP3AHOCT MEXKAY €BPONEHCKUS MOHU-
TOPUHT U Hal[MOHAJTHUTE MEXaHW3MHU 3a peakuus. JlanHute
3a HEJJOCTUT B OBATapcku OOTHMYHU ycioBus mpe3 2023 r.
MIOKa3BaT 3HAUYNM IPAKTUYECKH TPOOIIeM, BKIIOUNTEIHO He-
00XOAMMOCT OT JOCTaBKM Ha MPOIYKTH, HEIOCTBITHU UpPE3
cranmapTHATe KaHanu (16). CrnenoBaTellHO JaHHWUTE 32 He-
JIOCTHUT TpsIOBa /1a OBJAT NMPEeBbPHATH B HABPEMEHHH JIeHCT-
BHUSI: TapasielIeH BHOC, BPEMEHHU pa3pelIeHts], KOOPIUHALUS
¢ OOJIHMIIM M aIlTeKH, OOIIECTBEHN TOPHUKHU U TPOrHO3UPAHE
Ha noTpebnerneTo. CXOIeH N3BOJ Ce ChAbpKa B OBITAPCKH
aHaJIM3 Ha OOJTHUYHOTO JIEKapCTBEHO CHAOAsIBAHE ITPH KPU3H,
KOWTO Ipejuiara XMOpHIeH JIOTUCTUYEH MOJIEJ, M TI0-TOYHO
LHEHTPAIU3UPAHO CTPATETUUECKO MIAHUPAHE U JOTOBApSHE,
CBUETAHU C JACUEHTPAIU3UPAHO ONEPATUBHO pa3NpeacieHIe
U IUTUTAJICH MOHUTOPUHT Ha HajxuaHoctute (17).

6. AHTUMHKPOOHA Pe3UCTEHTHOCT U MPEXBbPJIseM
CTUMYJI

IIDII BBBexkaa NMPEXBBHPILEM Baydep 3a HU3KJIFOUUTEIHOCT
KaTo CTUMYJ 3a pa3paboTBaHE Ha NPHOPUTETHH AHTHMHU-
kpoOuu JIII. ITo cMuchia Ha chrITacyBaHMs TEKCT Bay4epbT
MpeoCTaBsl €Ha JONBJIHUTEIHA TOJMHA I1a3apHa 3aluTa
3a n30paH (apmaneBTHUEH NMPOAYKT, KATO € MpeIBUJICHA U
T.Hap. blockbuster kiay3a, orpaHryaBaiia U3M0I3BAHETO MY
MIPH MPOIYKTH C MHOTO BHCOKH IPOJAKOH, 32 J1a ce HaMaJH
OIO/DKETHUSIT PUCK 32 HALIMOHAITHUTE CUCTEMH (4).

Tasu Msipka aJpecupa peajeH rma3apeH mpoBai: pa3padoTsa-
HETO Ha HOBM aHTUMHKpoOHHU JIIT ¢ MKOHOMHYECKH Henpu-
BJICKATETHO, THhI KAaTO yCIHeNIHaTa MOJINTHKA 332 O0IECTBEHO
3[paBe IpeAroara orpaHndeHa W paruoHaJHA yroTpeoda.
B Obarapckusi KOHTEKCT CHIIECTBEHO 3HAYCHHUE MMa JIAJIH
EBEHTYAJTHOTO pa3paboTBaHe Ha HOBM aHTUMHUKpoOHM JIII
e Ob/Ie CHIIPOBOJICHO OT HAIIMOHAIHM MEXaHU3MHU 3a OICH-
Ka, pUHAHCHpaHe, pallMOHATHA YIIOTpeda U KOHTPOI BBPXY
pesucteHTHOCTTA. CIIeIOBATEIIHO EBPOIICHCKUST CTUMYIT OU
TpsiOBaso 1a Ob/ie ChYETaH C HAIIMOHAIHA IIPOrpaMa 3a yIpa-
BJICHHE Ha aHTHUMHUKpoOHara ymotpeba, O3T u OromkeTHa
npenunumMocT (18).

7. THCTUTYLIHOHAJIEH KOHTEKCT

3a bearapus pedopmara nMa ChHIIECTBEHO 3HA4YCHUE, THH
KaTo 3acsira eJHOBPEMEHHO HOpMaTHBHara ypenda, MHCTHU-
TYLMOHAJIHUSI KaMalUTeT ¥ MPAKTUYECKUTE MEXaHU3MU 3a
noctsi go JIII. Hannonanuust pexxum o 3JIMTXM, dyHk-
nuuTe Ha M3neiaHuTenHara arennus no gekapcrara (MAJL),
neHoBara U peuMOypcHarta paMmka Ha HamuonanmHust chBeT
M0 LEHH U peuMOypcHpaHe Ha JIEKAPCTBEHUTE MPOAYKTH
(HCLIPJIIT), ponsta va H30OK, ynpasnenueto Ha I1JIC, npo-
ueaypure no O3T u mMepkuTe cpenly HeIOCTUTa CleBa Jia
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through parallel import, the possibility for the Minister
of Health to prohibit exports under certain conditions,
and increased transparency and traceability in the
pharmaceutical supply chain (14).

In this domain, national translational risk arises not
from the absence of European instruments, but from
limited operational connectivity between European
monitoring and national response mechanisms. Data
on shortages in Bulgarian hospital settings in 2023
indicate a significant practical problem, including the
need to secure supplies of products unavailable through
standard channels (16). Accordingly, shortage data
must be translated into timely action: parallel import,
temporary authorisations, coordination with hospitals
and pharmacies, public procurement and consumption
forecasting. A similar conclusion is drawn in a
Bulgarian analysis of hospital pharmaceutical supply
during crises, which proposes a hybrid logistics model,
namely centralised strategic planning and contracting
combined with decentralised operational distribution
and digital monitoring of availability (17).

6. Antimicrobial resistance and transferable
incentive

The Package introduces a transferable exclusivity
voucher as an incentive for the development of priority
antimicrobial medicinal products. Under the agreed
text, the voucher provides one additional year of market
protection for a selected medicinal product, with a so-
called blockbuster clause limiting its use for products
with very high sales in order to reduce the budgetary
risk for national systems (4).

This measure addresses a genuine market failure: the
development of new antimicrobial medicinal products
is economically unattractive because successful
public health policy presupposes limited and rational
use. In the Bulgarian context, substantial importance
attaches to whether the potential development of new
antimicrobial medicinal products will be accompanied
by national mechanisms for assessment, financing,
rational use and control of resistance. Consequently,
the European incentive should be combined with a
national antimicrobial stewardship programme, HTA
and budgetary predictability (18).

7. Institutional context

For Bulgaria, the reform is of substantial importance
because it simultaneously affects the regulatory
framework, institutional capacity and practical
mechanisms for access to medicinal products. The
national regime under the MPHMA, the functions of
the Bulgarian Drug Agency (BDA), the pricing and
reimbursement framework of the National Council
on Prices and Reimbursement of Medicinal Products
(NCPRMP), the role of the NHIF, the management of
the PDL, HTA procedures and measures to address
shortages should be adapted to the new European
regulatory and coordination mechanisms (12—14).

National programme and legislative planning
documents indicate that Bulgarian adaptation should
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ObJar aJanTupaHu KbM HOBUTE €BPOIEHCKH PETyJIaTOpHU U
KOOpIMHALMOHHU MeXaHu3MH (12-14).

Haunonanuure nporpaMHM M 3aKOHOJATEIHO-IJIAHOBH J10-
KYMEHTH TIOKa3BaT, Y€ OBIrapckara aJanTtanus cieaBa Ja
ce pa3BUBa B JIB€ B3aMOCBbP3aHU IOCOKU: HOPMATUBHO Ch-
OTBETCTBUE C OBJCIIAaTa CBPOICHCKAa paMKa M MPAKTHIECKO
YKpeIlBaHe Ha MEXaHU3MHTE 3a IIEHOOOpa3yBaHe, peuMoyp-
CHpaHe, IPOCICANMOCT, HSJIOCTUT U JIEKapCTBOCHAOISIBAHE.
VmMeHHO B Ta3u Bph3Ka ePEKTHT Ha eBpoleiickaTa pedopma
IIe 3aBUCH HE OT (POPMAITHOTO ¥ OTPaA3sIBaHE, @ OT KOHKPETHH
HallMOHAJIHU PEUIeHUs, PECYPCH U MHCTUTYLHMOHATIHA KOOP-
nuHarus (12-14). O0miara mocienoBaTeTHOCT Ha TPAHCIIAIUS
OT EBPOMCHCKU PEryIaTOpeH CTUMYI A0 (PaKTUYEeCKH MaIlu-
€HTCKH JIOCTBII € mpejcTaBeHa Ha dur. 1.

EBponencku perynatopeH CTUmyn

HauuonanHa npaBHa agantaums

WHcTUTYLMOHanHa npoueaypa

LleHoBO-penmbypcHO peLeHue

Y

ﬂasapHo noseneHue

Y

®akTuyecka HanM4HoCT

\ 4

®DakTUYeCKM NaLUNEHTCKU JOCTbN

®ueypa 1. TpaHcnayuoHHa sepuza mexdy NI u peanHusa
nayueHmcku docmusii 8 bbrzapus

KonkpeTHute eBponeick MexaHu3MH, HAlMOHATHUTE TOY-

KU Ha TPAaHCJALMSA U CbOTBETHUTE TPAHCIALMOHHU PUCKOBE

ca 0000menu B Taom. 2.
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develop in two interrelated directions: regulatory
alignment with the future European framework and
practical strengthening of mechanisms for pricing,
reimbursement, traceability, shortage management
and pharmaceutical supply. In this respect, the
effect of the European reform will depend not on its
formal incorporation alone, but on specific national
decisions, resources and institutional coordination
(12—-14). The general sequence of translation from a
European regulatory incentive to actual patient access
is presented in Figure 1.

The specific FEuropean mechanisms, national
translation points and corresponding translational risks
are summarised in Table 2.

European regulatory incentive

A 4

National legal adaptation

A 4

Institutional procedure

A 4

Pricing and reimbursement decision

A 4

Market behaviour

A 4

Actual availability

A 4

Actual patient access

Figure 1. Translational chain between the Package and
actual patient access in Bulgaria
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Tabnuuya 2. TpaHcnayuoHHa 8epuzaa om espornelcKu
peayrnamopeH cmuMys KbM pearneH nayueHmcku

docmmun 8 bbreapus

HEALTH POLICY AND PRACTICE

EBponenckn mexaHusbm

Lien Ha paBHuwe EC

HauunoHanHa To4yka Ha TpaH-
cnaumsa B bbarapusa

OCHOBEH TpaHC/IaLLMOHEH
puck

PerynatopHa 3awuTa Ha fa-
HHWTE 1 NasapHa 3awuTa

BanaHc mexay nHoBauum
M A0CTbN

3/1NXM, NNC, ueHoBa 1
penmbypcHa npoueaypa

Mo-agbara 3awuta 6e3 no-
6bp3 peaneH 4OCTbN

CTmynu 3a NnasapHa HaAnu-
HoCT

[o-paBHOMEpPHO NycKaHe
Ha nasapa s EC

LleHoobpasysaHe, 03T,
HCLLP/IM, H30K

dopmanHo paspeweHue bes
BKAtouBaHe B MJ1C unn bes
daKTMyecko cHabasBaHe

M3knoveHne Bolar

Mo-paHHa NOArOTOBKA Ha
reHepuYHM U GUonNoAo6HM
NPOAYKTU

LleHa, peumbypcaums,
06LEeCTBEHN MOPBUKM

3aKbCHEHUE MEXAY U3THU-
uaHe Ha 3aWmTaTa v peasHa
KOHKYpeHuus

PernameHT (EC) 2021/2282
3a 03T

EAMHHA KAMHWYHA A0Ka3a-
TencTeeHa 6asa

HCLP/IM, nKoHOMKUYEeCKa
OLLEHKA, 6I0AKETHO Bb3-
aencrame

KAnMHWYHATa oueHKa MoXKe
[.a Ce YCKopU, HO penmbyp-
caumnATa octaBa 6aBHa

ESMP n mepku cpely Hegoc-
Thra

Mo-pno06po HabaoaeHne n
KoopAnHaumA

WA, M3, Tbprosum Ha
e/fpo, anTekun, bonHuum

[aHHWTe 3a HeJOCTUT He ce
npeBpbL,AT B HABPEMEHHM
nencTemna

AKT 32 KPUTUYHO BaXKHUTe
NlekapcTBa

YCTONYMBOCT Ha 40CTaB-
KUTE M CTPpaTernyecku
KanauyuTeT

HaumoHanHu 3anacu,
0obLecTBEHM NOPDBYUKMY,
napasiesieH BHOC

dopmanHo yyactue 6e3
[0CTaTbyYHa HaLMOHaMHa
roTOBHOCT

Mpexsbpisgem CTUMYA 3a
AHTUMUKPOBHWM JIT

HacbpyasaHe Ha pa3paboT-
BaHETO Ha HOBW aHTUMU-
KpO6HU NpoayKTH

BroaxeTHa oueHka, H30K,
npaBuaa 3a paLuuMoHaaHa
ynoTpeba

BroaKeTeH HaTUCK be3 ra-
paHTMpaH 40CTbM U KOHTPOA
BbpXy ynoTtpebaTa

EnekTpoHHa NpoAyKTOBa
nHdopmauymsa (ePl)

MNo-po6pa nHdopmupaHoct
1 unbposusauma

E-peuenTa, pernctpu, na-
LUMEHTCKM AOCTbM, anTeyHa
MpesKa

LUunodposa nHdopmauyma 6es
Mb/iHa UHTErpaLms B HaLMo-
HaNHWUTE cUCTeMMU

Table 2. Translational chain from a European regulatory
incentive to actual patient access in Bulgaria

European mechanism

Objective at EU level

National translation point in
Bulgaria

Main translational risk

Regulatory data protection
and market protection

Balance between
innovation and access

MPHMA, PDL, pricing and
reimbursement procedure

Longer protection without
faster actual access

Market availability incentives

More even market launch
across the EU

Pricing, HTA, NCPRMP,
NHIF

Formal authorisation without
inclusion in the PDL or
without actual supply

Bolar exemption

Earlier preparation of
generic and biosimilar
products

Pricing, reimbursement and
public procurement

Delay between expiry
of protection and actual
competition

Regulation (EU) 2021/2282
on HTA

Common clinical evidence
base

NCPRMP, economic
assessment, budget impact

Clinical assessment may
be accelerated, but
reimbursement remains
slow

ESMP and measures to
address shortages

Improved monitoring and
coordination

BDA, MoH, wholesalers,
pharmacies, hospitals

Shortage data are not
translated into timely action

Critical Medicines Act

Supply resilience and
strategic capacity

National stocks, public
procurement, parallel
import

Formal participation
without sufficient national
preparedness

Transferable incentive for
antimicrobial medicinal
products

Encouragement of the
development of new
antimicrobial products

Budget impact assessment,
NHIF, rules on rational use

Budgetary pressure without
guaranteed access and
control over use

Electronic product
information (ePl)

Improved information
provision and digitalisation

e-prescribing, registries,
patient access, pharmacy
network

Digital information without
full integration into national
systems
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OBCBHXOAHE

Heo0xoquma, HO HeTOCTATHYHA eBpONeiicka
pedopma

[I®IT cnenBa na ce pas3rieka KaTo He0OXoauMa, HO HET0C-
TaThYHA MPEANOCTABKA 32 T000psiBaHe Ha nocTbhia o JII1 B
bwnrapus. Pedopmara mpomeHs eBpornelickara peryjiaropHa
APXUTEKTYpa, HO roJisiMa YacT OT pelllaBallluTe MEXaHU3MHU
3a peasieH JOCTBII OCTaBaT Ha HAITMOHAJIHO paBHHUILE. ToBa ce
oTHacst 0coOeHO 3a 1eHooOpasyBaneTo, O3T, OHIKETHOTO
BB37eicTBUE, BKiItouBaneto B [1JIC, noroeapsinero ¢ H30K
U (pakTHYeckoTO cHaOmsiBaHe. FIMEHHO Te3u eneMeHTd (op-
MHpAT TpaHCIAMOHHATA BepUra, mpe3 KosTo eBporeiickara
peryiaropHa mpoMsiHa TpsOBa Ja MPEMHHE, 32 Ja JOCTUTHE
LEJICHUS ONIaronpusaTeH eeKT 0 MaIlUCHTA.

[MybnukanuuTe Mo TeMaTa MOTBBPKIABAT TOBAa pa3TpaHU-
genne. Ananusure Ha [IOI] nokas3sat, ue MonupuIIpaHara
CHCTEMa Ha peryJiaTopHa 3alliuTa U CTUMYJIUTE 32 HATHYHOCT
ca Ba)kKHH, HO CaMH I10 ce0e CH He TPeMaxBaT HAIIHOHATHATE
Oapuepu nipen moctbia (19-22). 3a appKaBU ChC 3HAYHUTEI-
HU Ae(UIUTH B TOCTHIIA PEUIaBaIld OCTaBAT HAIIMOHATHHUTE
OFOIKETH, aJIMHHHCTPATUBHATA C(CKTUBHOCT, IICHOBUTE H
peuMOYpCHHTE MPOLEAYpPU W Ma3apHUTE PEIICHUS Ha KOM-
[MaHUHTE.

TpaHcIallHOHEH PUCK

B Bbarapust TpaHCIaMOHHUSAT PUCK € 0COOEHO ChHIIECTBCH
MOpajgu CHUYCTAHUETO MEXKJY MalbK Iaszap, BHHIIHO pede-
PEHTHO LIEHOOOpa3yBaHe, OrpaHNYeH OIOKETEeH KallaluTeT,
3HAQUMMO JOIUIAINAHE OT MAIMEHTUTE, MHCTUTYIHMOHAIHA
¢parmMeHTanus W 3a0aBsiHE B HAI[MOHATHUTE TIPOICITYPH.
JlaHHWTE 3a JeKapcTBaTa CUPALN, OHKOJIOTUIHH Tepanuu U
panan EMA mnponenypu MOTBBpPXKAABAT, Y€ €BPOMEHCKOTO
paspeneHre He BOAM aBTOMAaTUYHO J10 IPHOPUTETHO BKIIIOY-
Bane B I1JIC, H3OK ¢unancupane u QakTuuecko jedeHue
(6-8, 23).

Oco0eHO Ba)KCH € MPEIBAPUTEIHUAT MEPHUOJ IMPEAH Io/a-
BaHE Ha HallMOHAJHA AOKyMeHTarus. Ako [IPY 3abaBs Ha-
[IHOHAITHOTO 3asBJICHUE ITOPATH MAIBK Ta3ap, HUCKO IIEHOBO
paBHUIIE WIIH OMTaceHUs OT BBHIIHO pedepupane, eBporei-
CKHSAT CTUMYJI HE MOXE CAMOCTOSITEITHO J1a OCUTYPH JOCTBII.
ITo Ta3m mpuuynHa ObBJATAapCKaTa MOJTUTHKA B Ta3d MaTepus
cnenBa fa aHanusupa He camo cpokoBete Ha HCIIPJIIT cnen
noJlaBaHe, HO ¥ MPUYMHUTE 3a 3a0aBsiHe MPeI HAIMOHATHA-
Ta mpoueaypa.

3a nma ce m30ErHe CMECBAHETO Ha Pa3IMYHU 3HAYCHUS Ha
MOHSITUETO ,,IOCTHIT, HACTOSAIMIMAT aHAIU3 Ipenjara pas-
TpaHWYCHNE MEXIy TPH PaBHUIIA: PEryIaTOPEH JOCTHII, pe-
UMOYpCEH JAOCTHI U pealieH MaIMeHTCKH JOCThI. ToBa pas-
IpaHWYEHHUE € CHIIECTBEHO 3a MAJIBK Ma3ap KaTo beirapus,
Thii kaTo JITI Moxe ga Obae pa3pelieH 3a ynoTpeda Ha paBHH-
mie EC, Ho 1a He Obae BKiIOUYeH cBoeBpeMeHnHO B [1JIC, na He
0b1e noroBopeH u punancupan or H30K, na 0b1¢ 00ekT Ha
HEIOCTHUT WJIM Ja OCTaHE MPAKTHYCCKH HEJOCTHIICH MOpaIu
BHCOKO JIOIUTANIAHE M OTpaHUYCHa (DaKTHYECKAa HAJTUIHOCT.
VIMeHHO MpeXoabT MEKY TE3U TPU PABHHUINA PEICTABISIBA
CBHIIMHCKOTO IOJIC Ha TPAHCIAIIMOHHUS pUcK. ChIbpKaHUC-
TO, TPUMEPHUTE U3MEPUTEIIH U OCHOBHUTE PUCKOBE 3 BCSIKO
paBHUIIE ca npeacTaBeHu B Taom. 3.

HEALTH POLICY AND PRACTICE

DISCUSSION

A necessary but insufficient European reform

The Package should be regarded as a necessary but
insufficient precondition for improving access to
medicinal products in Bulgaria. The reform modifies
the European regulatory architecture, but many of the
decisive mechanisms for actual access remain at national
level. This applies particularly to pricing, HTA, budget
impact, inclusion in the PDL, contracting with the
NHIF and actual supply. These elements constitute the
translational chain through which European regulatory
change must pass in order to produce the intended
beneficial effect for patients.

The literature confirms this distinction. Analyses
of the Package indicate that the modified system of
regulatory protection and the incentives for availability
are important, but do not in themselves remove national
barriers to access (19-22). For countries with substantial
access deficits, national budgets, administrative
efficiency, pricing and reimbursement procedures and
companies’ market decisions remain decisive.

Translational risk

In Bulgaria, translational risk is particularly substantial
because of the combination of a small market, external
reference pricing, limited budgetary capacity, significant
patient co-payments, institutional fragmentation and
delays in national procedures. Evidence on orphan
medicinal products, oncology therapies and EMA early-
access procedures confirms that European authorisation
does not automatically lead to priority inclusion in the
PDL, financing by the NHIF or actual treatment (6-8,
23).

The pre-submission period before national documentation
is filed is of particular importance. If an MAH delays
the national application because of the small market, the
low price level or concerns about external referencing,
the European incentive cannot independently secure
access. For this reason, Bulgarian policy in this field
should examine not only the NCPRMP timelines after
submission, but also the reasons for delays before the
national procedure.

To avoid conflating different meanings of the concept
of “access”, the present analysis proposes a distinction
between three levels: regulatory access, reimbursement
access and actual patient access. This distinction is
important for a small market such as Bulgaria, because a
medicinal product may be authorised at EU level but may
not be included in the PDL in a timely manner, may not be
contracted and financed by the NHIF, may be subject to
shortages or may remain practically inaccessible because
of high co-payments and limited actual availability.
The transition between these three levels constitutes
the substantive field of translational risk. The content,
example indicators and main risks for each level are
presented in Table 3.
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Ta6bnuuya 3. Tpu pasHuwa Ha nayueHmMcku 0ocmbIl U
usmMepumenu Ha mpaHcayUOHHUST PUCK

HEALTH POLICY AND PRACTICE

PaBHuie Ha 1ocTHI

ChabpxaHue

IIpuMepHu U3MepuTe N

OcHOBeH pucK

PerynatopeH goctbn

/N e paspeweH 3a ynoTpeba B
EC nan no npunoxkmma Haumo-
Ha/iHa npoueaypa

[aTta Ha pa3pelleHue 3a ynotpeba;
BMA, Ha NpoueaypaTa; Haauume Ha
nepuatpuyHa, orphan, AMR nau
Apyra uenesa MHAMKaLMA

dopmanHo paspelie-
Hue 6e3 nocneaBallLo
HaLMOHa/IHO NasapHo
HaB/iM3aHe

PenmbypceH goctbn

JIMN e npemMuHan HauMoHanHuTe
npoueaypu no O3T, ueHa, MJ1C
n GUHaHCKUpaHe

Bpeme oT paspeleHune oo nogasaHe
3a O3T; Bpeme go peweHne Ha HCLLP-
NN; BkntouBaHe B [/1C; gorosapsaHe
c H30K

3abaBsAHe UM OTKa3 B
LeHoBO-penmbypcHaTa
¢dasa

PeaneH nauneHTCKM
[ocTbn

/N e daKTMYEeCKN HanuyeH, pu-
HaHCOBO AOCTbMNEH U U3MNON3BaH
OT NaumneHTuTe

HannyHoCT B anTekn/60nHULY;
CUTHaNW 3@ HEJOCTUT; PErMOHANHO
NOKpuUTWeE; AoNalLaHe; peasHa yno-
Tpeba; 6poii NekyBaHM NaLUEHTH

PenmbypcupaH NpoayKT
6e3 peasiHa Ha/IMYHOCT,
AOCTBMHOCT UM U3MON3-
BaHe

Table 3. Three levels of patient access and indicators of

translational risk

Level of access

Content

Example indicators

Main risk

Regulatory access

The medicinal product is
authorised in the EU or under an
applicable national procedure

Date of marketing authorisation;
type of procedure; presence of a
paediatric, orphan, AMR-related or
other targeted indication

Formal authorisation
without subsequent
national market entry

Reimbursement
access

The medicinal product has
completed the national
procedures for HTA, pricing, PDL
inclusion and financing

Time from authorisation to HTA
submission; time to NCPRMP
decision; inclusion in the PDL;
contracting with the NHIF

Delay or refusal
in the pricing and
reimbursement phase

Real patient access

The drug is actually available,
affordable and used by patients

Availability in pharmacies/hospitals;
shortage signals; regional coverage;
co-payment; real use; number of
patients treated

Reimbursed product
without real availability,
affordability or use

ToBa pasrpaHWYeHHE MMa IPAKTUYCCKO 3HAUCHUE, 3AIIOTO
MO3BOJISIBA TPAHCIAMOHHUAT PUCK Aa OBJIC U3CICIBAH EM-
nupuvHo. bpaemusT ananmu3 Ha edekra ot [IDII B Brura-
pUs HE Clle[iBa Ja ce OrpaHWYaBa JI0 Opos TPAaHCIIOHUPAHH
pasmopendu uiu Opos pa3pemicHu MPOAYKTH, a Ja U3MepBa
BPEMETO W 3aryOHTe IO IsIaTa BEPHUTA: OT EBPOICHCKOTO
paspemieHue, npe3 HauuoHanHoto nopasaHe, O3T, IIJIC u
H3O0K, mo dakTudeckara HATMYHOCT, TOMIANIIAHETO U peall-
HaTa yrnorpeba OT MarueHTHUTE.

LenoBo-penmOypcHaTa paMka KaTo GUJATHP HA
eBpoMneicKuTe CTUMYJIN

Bbwnrapckara 1ieHoBo-penMOypCcHa cucTeMa uMa JIBOifHa pe-
ryjaropHa QyHKIUS: KOHTPOJIMpaA MyOJIMYHUTE Pa3Xo/H, HO
€/IHOBPEMEHHO MOJKE JIa HaMaJli ThProBCKaTa MpHBIICKATE-
HOCT Ha Ia3apa. BpHIIHOTO pedepeHTHO LeHOOOpa3yBaHe €
palMoHalieH MHCTPYMEHT 3a OIOJKETHA 3aluTa, HO HaJu4-
HUTE MyOJIMKALMU IO BBIpOCA IOKa3BaT, Ye IPU MaJIKH H
HO-HUCKOJOXOAHU IIa3apy TO MOXKeE J1a Ch3/aBa CTUMYJIU 32
3a0aBeHO IIyCKaHEe Ha HOBH IIPOAYKTH, 3al10TO HUCKATA 1IeHa
B €/IHa Jbp’KaBa MOJXKE J1a MOBJIMSE IICHOBUTE peepeHIINH B
JIpyTH AbpKaBH (24).

This distinction has practical significance because it
enables translational risk to be examined empirically.
Future analysis of the effect of the Package in Bulgaria
should not be limited to the number of transposed
provisions or the number of authorised products,
but should measure time and losses along the entire
chain: from European authorisation through national
submission, HTA, PDL inclusion and NHIF financing to
actual availability, co-payment and actual use by patients.

The pricing and reimbursement framework as a
filter for European incentives

The Bulgarian pricing and reimbursement system has a
dual regulatory function: it controls public expenditure,
while at the same time it may reduce the commercial
attractiveness of the market. External reference pricing
is a rational instrument for budgetary protection, but
the available literature on this issue shows that, in small
and lower-income markets, it may create incentives for
delayed launch of new products, because a low price in
one country may affect price references in other countries
24).
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CrnenoBaTellHO € HEOOXOIMM TO-Iperu3eH OajaHC MEXIy
LIEHOBU S KOHTPOJI, peaBuauMoctTa 3a [IPY u nanuentckus
noctwi. ToBa He 03Ha4YaBa OTCIa0BaHe HA MyOJUYHHS KOH-
TPOJ, @ pa3BUTHE Ha MO-I'bBKABM MHCTPYMEHTH: yIIpaBIIsf-
€MHU CIIOpa3syMEHMS 3a JOCTBI, PE3yJTaTHO-OPHUEHTHPAHU
MEXaHU3MHU, MO-SICHH CPOKOBE, AU(EPEHIHPaH HOAX0A KbM
MaJIK{ MallMeHTCKH MOMyJaluu U Mo-700pa Bpb3Ka MEXIY
O3T u norosapsaune ¢ H30K. /lanaute oT cTpaHara 3a ymnpa-
BIIsIeMH criopa3syMenus rpu ouonornunu JIIT mokassar, ye
MOZ0OHM HHCTPYMEHTH CIIe/[Ba Jla Ce OLCHSIBAT HE CaMO 1Ipe3
edexTa UM BBPXY MyOJIMYHHS Pa3xol, HO U Ipe3 peasiHaTa
JIOCTBITHOCT U JOTIJIAIIaHe 3a MalueHTuTe (25).

HepocTursT KaTo oTAEC/]eH U3MEPHTE HA JOCTHII
Paspemennero 3a ynorpeda u BkiatouBanero B I1JIC ve us-
4yepnBaT ChABPKAHUETO HA MALUEHTCKUsA J0cThI. IIpoayk-
TBHT MOXe J1a O'bJile HOPMAaTUBHO pa3pelleH U penMOypcupaH,
HO (paKTHUYECKM HEIOCTBIICH IOpaaM JIMICA Ha JOCTaBKH,
MPEKbCBAHE HA BEpPHUraTa, OIPaHUYEH THPIOBCKH HHTEPEC
WU TNapajieJHa ThProBUs. 3aTOBa HENOCTUI'BT clejBa Ja
ce pasMiexaa KaTo CaMOCTOATENIEH TOKa3aTell 3a TpaHcla-
nuoHeH nposai. EBponeiickute mexanusmu ESMP u CMA
Ipenarat paMka 3a MOHUTOPUHT ¥ KOOPJUHAIUS, HO HALUO-
HAJHUAT eEeKT I11e 3aBUCH OT Ka4eCTBOTO HA JTAHHUTE, CBBP-
3aHOCTTa Ha PErHCTPHUTE, CIOCOOHOCTTA 3a Obp3a peakus 1
SICHOTATa Ha IPAaBHUTE MEPKHU.

[IpenBuaeHuAT B 3aKOHOMATEIIHATA TPOTpaMa Ha MUHHUCTEP-
CKHSI ChBET 3aKOH 3a M3MEHeHHne U nonbiiHenne Ha 3JIIIXM
MOKa3Ba, Ye HAITMOHATHUAT 3aKOHOJATEIICH THEBEH peJl BeUe
MOCTaBs TO-CHJICH aKIEHT BBbpXY Hemoctura Ha JIII, mpo-
CIEIUMOCTTA Ha JIOCTABKHUTE M TEPUTOPUATHHUS OCTHII IO
¢dapmaneBtuyHa yciyra (14). [IpoekTHOTO HampaBJcHHE €
HACOYCHO KBM I10-aKTHBHO yTPaBIICHHE HAa HAJTHMYHOCTHUTE,
MO-A00pO WM3MOJI3BaHE HAa CIEKTPOHHHUTE CHCTEMHU 3a IPO-
CleqsBaHe, MO-SCHH MEXaHW3MHU 3a PEaKIus MPH PUCK OT
HEIOCTHUT U TIOBHUINIAaBaHE Ha IMPO3PAaYHOCTTA BHB BEpHUTaTa
Ha JIeKapcTBOCHAOs1BaHe. BRIIpexu ToBa Te3u MEPKH CieBa
Jla ce pasriekJaT KaTo YaCTUYHA HAaIlMOHATHA MOATOTOBKA,
a He KaTo 3aBbpIICHA aJanTalus KbM eBpoOIeiickaTa paMKa,
MpenMeT Ha TeKYIIl 3aKOHOATeJIeH MpoILec. 3a 1a UMaT IpakK-
THYECKa CTOWHOCT, T TPsOBa Aa OBIAT MHTETPUPAHU C CB-
porreiickuTe mIaT(GopMH U C ONEPaTUBHUA MPOTOKOIH MEXKITY
HAJI, M3, 6oxHUIM, anTeku, ThproBuu Ha eapo u H3OK.
[Ipu nurica Ha TakaBa MHTETpAIMsI HOPMAaTHBHATA TOTOBHOCT
MOJKE J1a OCTaHe 0e3 MOCTAaThUeH MPAKTUICCKU €PEKT BBPXY
MPEIOTBPATABAHETO U YIIPABICHUETO HA EPUITUTH.

IIpakTuyecku HanpasjeHus 3a beiarapus

OT TpaHCIalMOHHA TJe[HAa TOYKA MPUOPUTETHT HE € camo
npuemane Ha u3Mmenenus B 3JIIIXM, a cb3naBaHe Ha Ls-
JIOCTHA HallMOHAJIHA paMKa 3a IpeBpbIlaHe Ha €BPONEHCKU-
T€ CTUMYIIA B pealiecH JOCThI. Ta3u paMka Ou cieaBalio aa
00CMHU HOPMATHBHA aJalTallvs, WHCTUTYIMOHAJHA KO-
opauHanus, nu(POBa CBBP3AHOCT, 3IPABHO-MKOHOMHYECKA
OIICHKAa W TpeIBUIUM OOKeTeH MexaHu3bM. OCHOBHHTE
MPAaKTUYECKH HANpPAaBJICHUS 3a OrpaHMYaBaHE Ha TpaHCia-
[UOHHHUS PUCK ca cucTeMaTu3upanu B Taoum. 4.

HEALTH POLICY AND PRACTICE

Consequently, a more precise balance is needed between
price control, predictability for MAHs and patient access.
This does not imply weakening public control, but rather
the development of more flexible instruments: managed
entry agreements, outcomes-based mechanisms, clearer
timelines, a differentiated approach to small patient
populations and a stronger link between HTA and
contracting with the NHIF. Evidence from Bulgaria on
managed entry agreements for biological medicinal
products shows that such instruments should be evaluated
not only in terms of their effect on public expenditure,
but also in terms of actual affordability and patient co-
payment (25).

Shortages as a separate measure of access
Marketing authorisation and inclusion in the PDL do
not exhaust the content of patient access. A product
may be legally authorised and reimbursed but actually
inaccessible because of lack of supply, disruption of the
supply chain, limited commercial interest or parallel
trade. Shortages should therefore be considered an
independent indicator of translational failure. The
European mechanisms ESMP and CMA provide a
framework for monitoring and coordination, but the
national effect will depend on data quality, registry
connectivity, capacity for rapid response and the clarity
of legal measures.

The Act amending and supplementing the MPHMA
envisaged in the Legislative Programme of the Council
of Ministers shows that the national legislative agenda
already places greater emphasis on shortages of medicinal
products, traceability of supply and territorial access to
pharmaceutical services (14). This legislative direction is
aimed at more active management of availability, better
use of electronic traceability systems, clearer response
mechanisms in the event of shortage risk and increased
transparency in the pharmaceutical supply chain.
Nevertheless, these measures should be viewed as partial
national preparation rather than completed adaptation
to the European framework, which remains subject to
an ongoing legislative process. To have practical value,
they need to be integrated with European platforms and
with operational protocols among the BDA, the MoH,
hospitals, pharmacies, wholesalers and the NHIF. In the
absence of such integration, regulatory preparedness
may remain without sufficient practical effect on the
prevention and management of shortages.

Practical directions for Bulgaria

From a translational perspective, the priority is not only
the adoption of amendments to the MPHMA, but the
establishment of a comprehensive national framework
for converting European incentives into actual access.
Such a framework should combine regulatory adaptation,
institutional coordination, digital connectivity, health-
economic assessment and a predictable budgetary
mechanism. The main practical directions for limiting
translational risk are systematised in Table 4.
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Ta6nuua 4. Mpakmudecku HarnpaesneHus 3a oegpaHuyasaHe
Ha mpaHcIayuoHHUs puck e brrzapus

HEALTH POLICY AND PRACTICE

Hanpasnenue

CbabprKaHue

OuakBaH edeKT

HopmaTuBHa agantauns

PeBun3na Ha 3/ITMXM 1 noa3aKOHOBUTE aK-
TOBe B CbOTBETCTBME C HOBATa AMPEKTUBA
M NPAKO NPUNOKUMUA PernameHT

MpaBHa AcHOTa U U3bArsaHe Ha popman-
HO, HO HEMbJIHO CbOTBETCTBME

03T 1 penmbypcauus

NHTerpmMpaHe Ha CbBMECTHUTE KIMHUYHK
OLEHKM C HaLMOHaNHa MKOHOMMYECKa
OLEHKa 1 6I0AKeTHO Bb3aencTBne

Mo-KpaTKo Bpeme OT eBpoOneicKaTa oLeH-
Ka [10 peleHune 3a PUHaHCUpaHe

MNpeasaputenHa ¢asa npegyu 03T

lMpocnenasaHe Ha BpemeTo mexay EMA
pa3spelleHne n HauMoHaAHO NogaBaHe

NaeHTnduumpaHe Ha 3abaBAHMA, NPOU3-
TUYaLLM OT Na3apHU cTpaTernu

HepocTtur u HaanyHocT

[MbnHa onepaTMBHa cBbpP3aHOCT ¢ ESMP 1
HaLMOHAIHN MeXaHU3MM 33 NapanesneH
BHOC, BpEMEHEH BHOC M OrpaHM4aBaHe Ha
M3HOC

Mo-paHHO OTKpMBaHeE v No-6bp3a peak-
uma npu aeduumnTr

[eHepnyHa M 6GMONOAOOHA KOHKY-
peHuua

MoAroTOBKa HA HaLLMOHAMHKU NpoLeaypu
3a 6bP30 BKAKOUBAHE C/le U3TUYaHe Ha
3alwmTaTa

Mo-6bp30 HaB/M3aHE HA KOHKYPEHLMA U
NOTeHLUMaNHO HaMaNeHWe Ha pasxoauTe

Undposusauymn

MHTerpauma Ha ePl, enekTpoHHO npegnuc-
BaHe, perncTpu n npocaeanmocT

Mo-po6pa nHbopmaLms 3a NaLUEHTU 1
VUHCTUTYLUM

BloaKeTHa ycTomumsocT

YnpaBsasemu cnopasymeHus, pesyntar-
HO-OPUEHTMPAHWN MEXaHU3MU U NIaHUpaHe
3a BUCOKOPA3XOAHM Tepanuu

BanaHc mexay A0CTbN M GUHaAHCOBa
npeasuanMocT

Table 4. Practical directions for limiting translational risk
in Bulgaria

Area

Content

Expected effect

Regulatory adaptation

Revision of the MPHMA and subordinate
legislation in accordance with the new
directive and the directly applicable
regulation

Legal clarity and avoidance of formal but
incomplete compliance

HTA and reimbursement

Integration of joint clinical assessments
with national economic assessment and
budget impact

Shorter time from European assessment
to financing decision

Pre-HTA phase

Monitoring of the time between EMA
authorisation and national submission

Identification of delays arising from
market strategies

Shortages and availability

Full operational connectivity with the
ESMP and national mechanisms for parallel
import, temporary import and export
restrictions

Earlier detection of, and faster response
to, shortages

Generic and biosimilar competition

Preparation of national procedures for
rapid inclusion after expiry of protection

Faster entry of competition and potential
cost reduction

Digitalisation

Integration of ePI, electronic prescribing,
registries and traceability

Better information for patients and
institutions

Budgetary sustainability

Managed entry agreements, outcomes-
based mechanisms and planning for high-
cost therapies

Balance between access and financial
predictability

OrpanuyeHusi Ha aHaJIN3a

AHanu3bpT UMa HAKOJIKO orpannyeHus. Kem 31 mait 2026 r.
[I®IT u CMA He ca OKOHYATCIIHO MPUETH U MYyOIUKYBaHH
B OBEC, nopaaun xoeTo 4acT OT U3BOJUTE CE€ OCHOBABAT Ha
CBITIACYBAHUTE TEKCTOBE CIIC/ TPUATO3UTE W HA MyOIHYHO
JIOCTHITHA WH(POPMAIIHS OT 3aKOHOIATEITHUS TTporec. U3cnen-
BaHETO € KAYCCTBCHO M HE BKIIFOUBA KOJIMYECTBEHO MOJICITHPA-
He Ha OIOKETHOTO BB3xeiicTBHe. [IoHATHETO ,,TpaHCIAINO-
HEH pUCK™ ce U3II0JI3BA KaTO aHAJMTUYHA paMKa, IoJIexKalla
Ha TOCTIe/[Ballla eMIUpPHUYHA MPOBEPKA Upe3 MOKa3aTeNlnH 3a

Limitations of the analysis

The analysis has several limitations. As of 31 May 2026,
the Package and the CMA had not yet been adopted in
final form or published in the OJEU; therefore, some of
the conclusions are based on the agreed texts following
the trilogues and on publicly available information from
the legislative process. The study is qualitative and does
not include quantitative modelling of budget impact. The
concept of “translational risk” is used as an analytical
framework that requires subsequent empirical validation
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CPOKOBE, Pa3xojy, HAJTMYHOCT, JOIUIAIAHE U peaiHa yroTpe-
0a ua JIII.

3AKNIOYEHUE

B akryannara cu penakuus [HI®OIT npenBuskia CbIeCTBEHU U3-
MEHEHHsI B €BpOIIeiicKaTa JISKapCTBEHA PEryJialusi, BKIIOUN-
TEJIHO 110 OTHOUIGHHE Ha PEryJaTOpHATAa 3allUTa HA JaHHUTE
U TIa3apHaTa 3aIlnTa, CTUMYJINTE 3a a3apHa HAJTMYHOCT, 13-
KJItoueHnero Bolar, ynpasieHuero Ha HeJOCTHTa, EIEKTPOH-
Hara npoaykrosa nnpopmarus (ePl) u B3aumoneiicTBreTo ¢
O3T. 3a bearapus 3Ha4eHUETO HAa TE3U U3MEHEHUS ClIe/(Ba 1a
ce OLIEHsBa HE CaMO Mpe3 TPAaHCIIOHUPAHETO Ha JUPEKTUBATA
u npuiaranero Ha persiamenta ot [IDI1, a u mpe3 kanauurTeTa
Ha Hal[MOHAJIHATA PEryJaTopHa M MHCTUTYI[HOHAIIHA paMKa
Jla OCHUTYpPH TIOCIIEZIOBATEIHOCT MEXJy pa3peliaBaHeTo 3a
ymotpeba, O3T, neHooOpa3yBaHeTO, peHMOypCUPAHETO, JI0-
TOBapsTHETO, JICKApPCTBEHOTO CHAOIsIBaHE M (PAKTUICCKOTO H3-
TIOJI3BaHE Ha JIEKAPCTBEHUTE MPOTYKTH.

AHaNIU3BT NOKA3Ba, Y€ OCHOBHUST TPAHCIIAIIMOHEH PUCK Ce JIO-
KaJIM3Kpa B HAIIMOHAHUTE IIPOLICAYPH, HHCTUTYIMOHATTHATA
KOOpIMHAIUS U MPAaKTHYCCKaTa peaju3alis Ha PEIICHUSATA
3a JIOCTHII, a HE SIMHCTBEHO B CHIBPKAHUETO Ha CBPOIICHCKA-
Ta peryiaaropHa npomsita. [lopajau ToBa Objemara oreHka Ha
pedopmara B brirapus cieiBa a BKIIOUBA KAKTO CTEIICHTA
HAa HOPMATHUBHO ChOTBETCTBHE, TAKA U U3MEPHUMH TTOKA3ATEIH
3a BpeMe JI0 M0/IaBaHe Ha HAIIMOHAIHO 3asBJICHHUE, BpeMe JI0
peuMOypcHO pereHne, PakTHIecKa HATMIHOCT, JOTIIAIIaHe
1 pealiHO U3II0JI3BaHeE.

Crenoarenno edextsT Ha [1DI] BEpXyY ManMeHTCKUsI TOCTBIT
B bbarapus me 3aBucH oT TpaHCIalMOHHATa €PEKTHBHOCT Ha
HaIlMOHAJTHATA JIEKapCTBEHA MOJINTHKA, pa30upaHa Karo Cro-
cOOHOCT 3a mpeoOpazyBaHe Ha €BPONEHCKHUTE perylaTOpHH
CTUMYJIH B HOPMAaTHBHO, MHCTUTYIIMOHATHO, ()MHAHCOBO M
MpaKTHYECKHU ocurypeH goctoi o JIII.
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AUTUTANTU3SALNA U NYBNUYHA
CTOUMHOCT B CbBPEMEHHUTE
30PABHU CUCTEMMU

3aaruna MlorapoBa

Kameopa ,, [1Iyoruuna aomunucmpayus’
VHueepcumem 3a HayuoranHo u c6emoeHO CMONAHCME0

PE3IOME

Buweeoenue: Pazeumuemo na oueumannume mexHoOI02UU
€530A6a HOBU Bb3MONCHOCIU 3 30PAGHUME CUCMEMU U HA-
coY8a BHUMAHUEMO KbM MAXHOMO 3HAYeHUe 3ad NYOIuYHama
cmotunocm.

Llen: Hacmosawomo uscneosane uma 3a yei 0a amaiu3u-
pa Hayunume nyOnuKayuy, KOUmMo paszenexncoam épv3Kamd
MedHcOy Qusumanu3ayuama 6 30paseona3eanemo u nyonuy-
Hama CMmouHocm.

Mamepuan u memoou: [Iposeden e cucmemamusupan iume-
pamypen 0030p Ha nyoauKayuy om 0630peH mun, UHOeKCcupa-
nu 6 Scopus u PubMed 3a nepuooa 2021-2026 2.

Pesynmamu: Aunanuzupanama mayuma aumepamypa nocie-
008aMeTHO NOOUEePMABA 3HAYEHUEMO HA OPeAHUZAYUOHHAMA
20MOBHOCI, YNPABIEHUENO HA OAHHUME, CUCYPHOCIIMA, U~
depcmeomo u 0osepuemo, 00KAmo nyOIUYHAmMa CMoUHOCH
ocmasa c1abo 3acmvnena Kamo npeomem Ha AHAIU3.

Oocvacoane: Jluncama Ha 00CmMaAmMvuyHO U3CIEOB8AHUS, NOC-
6emeHU Ha NyOIUYHAMAa CMOUHOCH, NOOYePmMAasd Heobx00u-
mocmma om no-3a0vbiboueno usciedéane Ha ooujecmeenus
eghekm om oueumanuzayusama 8 30paseona38anemo.

3aknwuenue: Heobxooumu ca 0OnviHUMENHU U3CIE08AHUS
3a paspabomeare Ha 0OWA KOHYENMYAaIHd pAMKA U NOOX00U
30 OyeHKa Ha NyOIUYHAMA CIMOUHOCI 8 YCI08UAMA HA OUSU-
maauzayus Ha 30pasHume Cucmemu.

KurrouoBu xymMu: murutaiu3ands; myoandHa
CTOWHOCT; 3/IpaBeora3BaHe

HEALTH POLICY AND PRACTICE

DIGITALIZATION AND
PUBLIC VALUE IN MODERN
HEALTHCARE SYSTEMS

Zlatina Shotarova

Department “Public administration”
University of National and World Economy

ABSTRACT

Introduction: Advances in digital technologies have
created new opportunities for healthcare systems and
have drawn attention to their contribution to public value.

Aim: The aim of the study is to analyse scientific
publications on the relationship between healthcare
digitalization and public value.

Material and Methods: A systematic literature review
was conducted of review articles indexed in Scopus and
PubMed and published between 2021 and 2026.

Results: The reviewed literature consistently emphasizes
the importance of organizational readiness, data
governance, security, leadership, and trust, whereas
public value remains insufficiently represented as a
subject of analysis.

Discussion: The limited number of studies on public value
highlights the need for a more comprehensive assessment
of the societal impact of healthcare digitalization.

Conclusion: Further research is needed to develop a
common conceptual framework and approaches for the
assessment of public value in the context of healthcare
digitalization.

Key words: digitalization, public value,
healthcare
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BbBEOEHUE

JlururanuzanusaTta ce yTBbPXK/AaBa KaTo €IHa OT OCHOBHUTE
HACOKM 32 Pa3BUTHE HA CHBPEMECHHUTE 3/APaBHH CHCTEMH,
T KaTro ch3JaBa BB3MOKHOCTH 3a MOJOOpsIBAaHE Ha JIOC-
ThIA 70 3APaBHHU YCIYyTH, NTOBUIIABAHE HA KAYECTBOTO Ha
MEIUIUHCKUTE TPUKH, TO0-€(EKTHBHO W3IIOJI3BAHE HA pe-
CypCHTE W TOANOMaraHe Ha yIpPaBJICHCKUTE MPOLECH UPE3
n3non3BaHeTo Ha nudposu TexHomoruu U gaHHU (1). Kon-
HEeNIUATa 3a MyOInYHaTa CTOWHOCT pas3riexjaa NeiHoCTTa
Ha MyOJIMYHUTE WHCTUTYLUH IIpe3 MpU3MaTa Ha OOIIecTBe-
HUTE MOJI3H, KOUTO T€ CH3/1aBaT 3a T'PAXKIaHUTE, KaTO aKIICH-
TBT C€ MOCTaBs HE CaMO BBPXY €()eKTUBHOCTTA, HO U BBPXY
JETUTUMHOCTTA, JOBEPUETO, CIIPABEAINBOCTTA U O0IIECTBE-
HOTO BB3/ICHCTBHE HA MyOIUYHUTE MONMUTHKH (2). B 31pase-
OMa3BaHETO JUTHTATHATa TpaHchopMmanus MpuAOOWBa BCE
MO-TOJISIMO 3HA4YEHHUE MOPaJM HApPACTBALINTE HNOTPEOHOCTH
OT 3[paBHU YCIyTH, AeMOTpa)CKUTE MPOMEHHU, OTpaHHUe-
HUSTA Ha YOBEUIKNTE PECYPCH U HEOOXOAMMOCTTA OT yCTOM-
YHBO YHPABJICHNUE HA 3PABHUTE CHUCTEMH, KOETO IIPEBPBIIA
IU(POBUTE PEMICHUS B CTPATETUIECKH MHCTPYMEHT 3a T10-
nmoOpsiBaHe Ha TAXHOTO QyHKIMoHupaHe (3,4). Hapen ¢ ou-
AKBaHWTE TI0JI3M, BHEIPABAHETO HA AUTHUTAIHN TEXHOJIOTHH
MOCTaBs M PEANLA IPEIN3BUKATENICTBA, CBBP3aHN ChC 3alllU-
TaTa Ha JUYHHTE JaHHH, ONEpaTHBHATA ChBMECTUMOCT Ha
MHPOPMAITMOHHUTE CUCTEMH, YTIPABICHUETO HA 3APAaBHUTE
JTaHHH, KUOEPCUTYPHOCTTAa M JOBEPHETO Ha TPakJaHUTE B
myonuyHuTe HHCTUTYHHH (3,5). Hayunara mutepatypa mo-
Ka3Ba, 4e yCIeIIHaTa JUTHTaIHa TPaHC(HOPMALINS HE 3aBUCH
€INHCTBEHO OT BHEPSIBAHETO HA HOBU TEXHOJIOTHH, & OT Op-
TaHM3alMOHHATa TOTOBHOCT, JHMIEPCTBOTO, PErysaTOpHATa
cpena W aKTUBHOTO y4acTHE Ha 3/PaBHUTE CHELUATNCTH U
MAIUEHTUTE B TIpoIecuTe Ha IMpomsHa (6). JlombaHUTETHO,
pa3BUTHETO Ha IU(POBOTO 3ApaBe Ch3aBa MIPEATIOCTABKH 32
MO-IIMPOKO M3MOI3BAHE HA JAHHU TPU KIMHUYHUTE pelle-
HUSl, HAyYHNUTE U3CJIEABAHNS U Pa3pabOTBAHETO HA 3/1PaBHU
MOJUTHKH, KaTO MO TO3M HAYMH IMOATIOMAara Cb3/1aBaHETO Ha
MyOoIuYHA CTOMHOCT Ype3 Mo-nH(QOPMUPaHO  OCHOBAHO Ha
JoKazaresicTBa yrpasieHue (7). Benpekn 3HaunTenHUS Ha-
MpEeIbK B Pa3BUTHETO HA JAWTHUTAIHOTO 3/1paBE, HAJIWYHUTE
M3CIIEABAHMS Ca HACOUYCHH IPEANMHO KbM TEXHOIOTHIHHTE,
OpPTraHM3alMOHHUTE U KIMHUYHUTE aCHIEKTH HA JUTHTAIN3a-
UsATa, JTOKaTO BPb3KaTa MEXy AUTHUTATHATA TpaHCpopMa-
IUsl U CH3/1aBAHETO HA IyOJMYHA CTOWHOCT OCTaBa HEJOC-
TaTBYHO KOHLENTYAJIH3UpPaHa U OIPAaHUYEHO H3cleqBaHa. B
HACTOSAIIOTO U3CIIEABAHE ,,ITyOIMIHA CTOHHOCT™ c€ M3MOI3Ba
KaTo OCHOBEH TEOPETHYEH TEPMHUH, JOKATO ,,00IIecTBEHA
moJ3a‘“ u ,,00mecTBeH eeKT  0003HagaBaT KOHKPETHH MPO-
SIBJICHUSI WJIM PE3YJITATH OT CH3/1aBAHETO HA IMyOJINYHA CTOM-
HOCT.

UEN

Hacrosiiata pa3paboTka MMa 3a el 1a aHAJIH3upa HayYHH-
Te MyOUKAI[MK, IOCBETEHU Ha BPH3KATA MEXy JUTUTAIH-
3aI[UsITa B 3[[paBEONa3BaHETO U MyOIMYHATA CTOWHOCT, H Ja
odepTae Ha4YKMHA, MO KOMTO Ta3u BPB3Ka ce Pas3riiekaa B Ch-
BpPEMEHHATA HAyYHA TUTEPaTypa.

HEALTH POLICY AND PRACTICE

INTRODUCTION

Digitalization has become one of the main strategic
directions for the development of contemporary
healthcare systems, as it creates opportunities to
improve access to healthcare services, enhance the
quality of care, increase the efficiency of resource
utilization, and support management processes
through the use of digital technologies and health data
(1). Public value, in turn, refers to the benefits that
public institutions create for society, emphasizing not
only efficiency but also legitimacy, trust, equity, and
the broader societal impact of public policies (2). In
healthcare, digital transformation has gained increasing
importance in response to growing demand for
healthcare services, demographic change, workforce
shortages, and the need to strengthen the sustainability
of health systems, making digital solutions a strategic
component of health system development (3, 4). At the
same time, the implementation of digital technologies
raises important challenges related to personal data
protection, interoperability of health information
systems, health data governance, cybersecurity, and
public trust in healthcare institutions (3, 5). The
available evidence indicates that successful digital
transformation depends not only on the adoption of
new technologies but also on organizational readiness,
leadership, an enabling regulatory framework, and
the active engagement of healthcare professionals and
patients throughout the implementation process (6).
Furthermore, the development of digital health enables
the broader use of health data for clinical decision-
making, research, and health policy development,
thereby supporting the creation of public value
through evidence-informed governance and decision-
making (7). Despite substantial progress in digital
health, existing research has primarily focused on
technological, organizational, and clinical aspects of
digitalization, whereas the relationship between digital
transformation and the creation of public value remains
insufficiently conceptualized and only limitedly
explored. In the present study, “public value” is used as
the principal theoretical concept, while “social value”
and “public benefit” refer to specific expressions or
outcomes of public value creation.

AIM

The present study aims to analyse scientific publications
addressing the relationship between healthcare
digitalization and public value and to examine how this
relationship is addressed in the contemporary scientific
literature.
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MATEPWAIN W METOOU

[IpoBeneH e cucTeMaTH3MpPaH JIUTEpATypeH 0030p Ha My OIu-
KaIuy OT 0030peH ThIl upe3 6a3uTte qaaHu Scopus u PubMed.
Enmanma vHa mogbop u aHam3 ca 0030pHHUTE MTyOIUKAINH, a
HE BKJIIOYCHUTE B TSX ITBPBUYHU H3ciIenBaHus. TppceHeTo e
OTpaHUYEHO 10 myonukanuu ot nepuona 2021-2026 r., my6-
JUKYBAaHU Ha aHIJIMHACKH €3UK U MHICKCHUPAHH KaTo 0030p
WU cUcTeMaTHdeH 0030p. IIppBoHAa"amHUAST TTOAOOD € H3-
BBPIICH Bb3 OCHOBA HA 3aIJIABUETO U PE3FOMETO Ha ITyOJIiKa-
IIUHTE C LeJl OLCHKA Ha TAXHATa PEJIEBAHTHOCT KBbM TeMaTa
Ha U3CIIEBAHETO.

[Mpunoxenu ca aBe GopMyJIH 3a ThpCEHE:

* ®opmyaa 1 (F1): (,digitalization™ OR ,,digital
transformation”) AND ,,health** AND (,,public value® OR
,,public sector)

* ®opmyaa 2 (F2): (,,digital** OR ,,eHealth®) AND
,health*<“ AND (,,public value* OR ,,social value®)

N3non3aneTo Ha ABeTe (HOPMYJIH IENH JIa CE YBEIHYH 00-
XBaTa Ha HJCHTUOHUIMPAHUTE PEJICBAHTHU MyOJIMKALINU.
[TepBara Gopmyiia e HacOUeHa K'bM H3CIIEABAHMUS, PA3TIICK-
Jallyd JAUTUTAIM3alMsITa U JAUTATAIHATA TpaHchopMarius
BBbB Bpb3Ka C MyOJIMYHATA CTOWHOCT U MYOINYHUS CEKTOP
B 3J[paBeola3BaHeTo, JOKaTo Bropara (opmyna pasuiupsi-
Ba 00XBaTa Ha THPCEHETO Ype3 BKJIOUBAHE HA TEPMUHUTE
digital“ n ,,eHealth, 3aexno ¢ ,,social value®, c en na 6paat
00XBaHATH M3CIEBAHUS, M3MOJI3BALIM PA3JIMUYHA TEPMHHO-
JIOTHsI 32 CPOJIHU MOHSTHUS, U Jia C€ HaMaJld BEPOSITHOCTTA OT
MPOIYCKaHE Ha PEJICBAHTHU MyOIUKAI[UH.

JlBeTe hopMysH 3a TBPCEHE Ca MPHIIOKEHU TOOT/ACIHO BbB
Besika OT Oasute nanHu. [lonydyenure myOnukanuu ca Qui-
TPUPAHU CHIIIACHO TIPEABAPUTEITHO ONPEIEIICHUTE KPUTEPUN
3a BKJIIOYBAHE, a UMEHHO MyOinuKkanuu ot nepruoga 2021-2026
I., MyOJUKAIUK Ha aHTJIUICKY €3UK, MyOJIUKaI[UK OTpeelie-
HU B ChOTBETHA 0a3a JaHHU KaTo 0030p WJIM CUCTEMaTHUCH
0030p, MyONHMKaIUU, pa3mIekKIaIU JUTUTATN3AINATA, TU-
TUTaJIHaTa TpaHCPOpMaIHsl, eICKTPOHHOTO 3/IpaBeona3BaHe
BBB Bpb3Ka C MyOIMYHUS CEKTOP WM Ch3JIaBaHETO Ha Iy0-
JIUYHA CTOWHOCT, CJIe]] KOETO € U3BBPILEH 0100 B3 OCHOBA
Ha 3arJiaBueTo U PE3IOMETO.

W3zkitouenu ca gyOnupaniure ce myOoauKauy, myoanKau-
UTE Ha €3WK, Pa3jNyueH OT aHTIMHCKH, MyOJIMKAallud U3BBH
OIIpeJICNICHHS] BPEMEBH TIEPHOJl, NBPBUYHN EMIUPUIHH H3-
ClIeIBaHMSI U MyOJNMKaIlMU, KOUTO W HE ca OT 0030peH THII,
KaKTO M N3CIICABAHMITA, KOUTO CJIC/ IIPEryie]] Ha 3arJaBHeTO
U pe3IOMETO HE CHOTBETCTBAT HA IEJITA HA HACTOSAIIOTO H3-
CclIe/IBaHe.

[IprHUAT Tpollec Ha MOAOOP M OpOSAT Ha MyONHUKAITUUTE,
BKJIIOUCHH Ha BCEKH €Tall, ca IpeacTaBeHu B Tabnuma 1.

HEALTH POLICY AND PRACTICE

MATERIAL AND METHODS

A structured literature review of review articles was
conducted using the Scopus and PubMed databases.
The review articles constituted the units of selection
and analysis; the primary studies included in them
were not analysed separately. The search was limited
to publications from the 2021-2026 period, written in
English, and indexed as Review or Systematic Review
articles. An initial screening was carried out based on
the article title and abstract to assess relevance to the
research topic.

Two search formulas were applied:

 Formula 1 (F1): (,,digitalization* OR ,,digital
transformation™) AND ,,health** AND (,,public value*
OR ,,public sector)

* Formula 2 (F2): (,,digital** OR ,,eHealth*) AND
,»health** AND (,,public value* OR ,,social value®)

The use of two search formulas aims to maximize the
identification of relevant publications. The first formula
focuses on studies addressing digitalization and digital
transformation in relation to public value and the public
sector in healthcare, while the second formula broadens
the search by incorporating the terms “digital” and
“eHealth”, together with “social value”, in order to
capture studies using different terminology for related
concepts and to reduce the likelihood of overlooking
relevant publications.

Both search formulas were applied separately in each
database.

The retrieved publications were screened according to
predefined inclusion criteria: publication between 2021
and 2026; publication in English; classification in the
respective database as a review or systematic review;
and a focus on digitalization, digital transformation, or
eHealth in relation to the public sector or public value
creation. The remaining publications were then assessed
on the basis of their titles and abstracts.

Duplicate records, publications in languages other
than English, publications outside the specified time
period, primary empirical studies, and publications
not classified as reviews were excluded. Studies whose
titles and abstracts did not correspond to the aim of the
present study were also excluded. The complete selection
process and the number of articles retained at each stage
are presented in Table 1.
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Tabnuua 1. lNpouec Ha nodbop u pasnpedesieHue Ha
udeHmugpuyupaHume nybnukayuu rno 6a3u 0aHHU,
popMyrnu 3a mbpCeHe U Kpumepuu 3a 8KITH4e8aHe

HEALTH POLICY AND PRACTICE

Table 1. Selection process and breakdown of identified
articles across databases by formula and
inclusion criteria

Cnep, opun- 0630p/
TpupaHe no
dopmyna 3a Upentudpunuympa- nepmo Cuctematu- Cnep dpuntpu- OKOHYaTeNHO
basa gaHHH TbpceHe HU ny6auKaumm 2021?202A6 . yeH o630p paHe no esuk BRAIOYEHN
Database Search Identified S Review/ After filtering s .
Formula Publications Af;(;rpf(lel:ie;réng Systematic by language Final inclusion
20212026 Review
F1 31 27 5 4 2
PubMed
F2 43 36 4 4 1
F1 199 162 7 5 4
Scopus
F2 190 152 9 9 3
Total N =463 N=10
H3mounuk: aemop Source: author
PE3YJITATU RESULTS

B nBete 06a3u naHHU ca uaeHTUDHUITUPaHH 00110 463 myOH-
karuu. Criesl MpUTaraHeTo Ha MPEABAPUTEIHO OMPEACTICHH-
Te KpUTEpHH 3a BKJIOUBaHe, 10 myOnukanuu oTroBapsT Ha
KPUTEPUUTE 3a JIOMYCTUMOCT M Ca BKJIIOYEHU B OKOHYATEI-
HUS aHAJU3,

[Ipu npunaranero Ha F1 B PubMed cien ¢duntpupaneTo mo
U NyONUKanus ca uASHTHGUIMpPAaHN NeT 0030pHU 1Ty OIHn-
Kanuu. EjHa e u3KIioueHa mopaan e3nKoBOTO OrpaHHuCHHE.
OT ocTaHamuTe YETHPH IMyOIMKAIUK JBE Ca HM3KIIOUCHH
KaTO TEMaTHYHO HEPEJIICBAHTHH M J[BE CA BKJIFOYCHH B OKOH-
yarenaus ananus. [Ipu F2 B PubMed ca naentnduunpanu
YeTUPU 0030PHU MYyOIUKALIMH, BCHUKH Ha aHTJIMHCKH €3HK.
Cren oneHKaTa Ha TEMaTHYHATa PEJICBAHTHOCT TPH Ca M3-
KITIOUCHH, a €IHA € BKIIIOYCHA.

[Ipu mpunaranero uHa F1 B Scopus crex guatpupanero mo
THTI TyOJIUKAIUs ca HACHTH(GUIHPAHU ceieM 0030pHH ITy0-
JUKanry. JIBe ca U3KIIOYEHH IOopaau €3HKOBOTO OIpaHHYe-
Hue. OT ocTaHaNMWTE MET MyONUKAIMH €IHA € OINpe/esIcHa
KaTo NyOnupamny ce 3amuc, Mopagy KOeTo YeTHPH ca BKIIO-
YeHH B OKOHUaTeHus aHanu3. [Ipu F2 B Scopus ca naentn-
¢unupanu 1eBeT 0030pHU MyONUKAIINN Ha AHTJIMHCKH €3UK.
Cires H3KIIOYBAHETO HA YETHUPH LyOIHPALIH Ce 3aIICH U J1BE
TEMAaTHYHO HEPEJIEBAaHTHU IyONHMKALlMK TPU ca BKIIIOYCHH
B OKOHYATEIHHs aHAIU3. XapaKTePUCTHKUTE Ha JeceTTe
BKJTIOUEHH ITYOIMKAIINH ca IpecTaBeHu B Ta0mmma 2.

A total of 463 records are identified in the two databases.
After the application of the predefined inclusion criteria,
10 articles meet the eligibility criteria and are included in
the final analysis.

When F1 was applied in PubMed, five review articles
were identified after filtering by publication type. One
article was excluded because it did not meet the language
criterion. Of the remaining four articles, two were
excluded as thematically irrelevant and two were included
in the final analysis. When F2 was applied in PubMed,
four review articles were identified, all published in
English. Following assessment of thematic relevance,
three were excluded and one was included. When F1 was
applied in Scopus, seven review articles were identified
after filtering by publication type. Two were excluded
because they did not meet the language criterion. Of the
remaining five articles, one was identified as a duplicate
record, and four were included in the final analysis.
When F2 was applied in Scopus, nine review articles
published in English were identified. After the exclusion
of four duplicate records and two thematically irrelevant
articles, three were included in the final analysis. The
characteristics of the ten selected studies are presented
in Table 2.
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Tabnuuya 2. XapakmepucmuKku Ha eKrro4eHume e obzopa

HEALTH POLICY AND PRACTICE

Table 2. Characteristics of the studies included in the

nybnukayuu review
ba3sa gaHHM dopmyna 3arnasue foauHa CnucaHue
Database Formula Title Year Journal
Effects of work-related digital technology on Work: A Journal of
F1 occupational health in the public sector: A 2025 Prevention, Assessment
scoping review (8) and Rehabilitation
Driving and restraining forces in the
F1 implementation of information systems in 2025 JMIR Human Factors
PubMed B . .
the public sector: Scoping review (9)
Technical functions of digital wearable
2 products (DWPs) in the c‘onsumer.ac.ceptan‘ce 2025 Biomimetics
model: A systematic review and bibliometric
analysis with a biomimetic perspective (10)
Intellectual capital management in public
F1 healthcare: A systematic literature review 2026 Jour.nal of Intellectual
Capital
(11)
Resilient futures: Intellectual and thematic . .
e . . Humanities and Social
F1 pathways in financial resilience research and 2026 . L
. . Sciences Communications
their relevance to well-being (12)
Cloud computing adoption in e-government Journal of Theoretical
F1 services: A comprehensive post-COVID-19 2025 and Applied Information
systematic review and future directions (13) Technology
Fluid workforce management in the health .
oo . International Journal of
Scopus F1 sector: Navigating the changing face of 2024 .
. Public Sector Management
workforces and their management (14)
Construction dilemmas and trustworthy Health Policy and
F2 pathways of the health data space: A 2026 Y
. - Technology
systematic review (15)
2 Two decades of public project performance 2026 Cogent Business &
through a bibliometric lens (16) Management
Prevalence of health misinformation on social
2 media—Challenges and mitigation before, 2024 Journal of Medical Internet
during, and beyond the COVID-19 pandemic: Research
Scoping literature review (17)

H3mounuk: asmop

ANCKYCHUA

Hacrosmust anann3 0000maBa OCHOBHUTE TEMH, KOUTO CE
OTKPOSIBAT B pasriieIaHuTe 0030pH: pa3dupaHeTo 3a myoIny-
HaTa CTOWHOCT, (DaKTOpHUTE, KOUTO HachpYaBaT WM BB3IIpe-
MSITCTBAT JUTHMTAIHATA TpaHChOpMAIKs, pOJIsTa Ha yIpaBiie-
HUCETO U JOBCPUETO, KAKTO U MMPOTUBOPECUYHUATA B HAJTUIYHUTEC
JIOKa3aTeJICTBA M OIPaHUYEHHSTA Ha ChIECTBYBAIATA JIUTE-
parypa.

[lonatnero ,,myONMYHA CTOHHOCT € pasriiegaHo W3PHUY-
HO CaMO B OTpaHW4YEH Opoil OT aHAJTM3UPAHHUTE 0030pH H
JUTICBA OOMIONpPHETO pa3dupaHe 3a HETOBOTO CHIBpPIKAHHE.
Ramadanty n Warganegara (2026) wu3mom3BaT KOHIICIIIH-
sita Ha Moore, 3a J1a MPOCIEAIT NPOMSIHATA B OLICHSIBAHETO
Ha MyOJIWYHHUTE MPOEKTH — OT TPAAUIIMOHHUSI MOJEJ, OCHO-
BaH Ha Pa3Xo/d, BpeMe U KauyecTBO, KbM IO-LIMPOK HAOOP
OT KPHUTEPHH, BKJIOUBAIIM JETHTHMHOCT, CIIPaBEJIMBOCT,
ycroiunBocT U noepue (16). ABTopuTe 00CHKAAT M BB3-
MOXHOTO pa3MHHaBaHE MEXIY CTOMHOCTTA, KOSTO IyOIHy-
HUTE WHCTHTYIUH JICKJIApUparT, 4e Ch3AaBaT, U Ta3H, KOATO

Source: author

DISCUSSION

The present analysis summarizes the main themes
identified across the reviewed articles, including the
understanding of public value, the factors that facilitate
or hinder digital transformation, the role of governance
and trust, as well as inconsistencies in the available
evidence and the limitations of the existing literature.

The concept of public value is explicitly addressed in
only a limited number of the reviewed articles, and
there is no commonly accepted understanding of its
content. Ramadanty and Warganegara (2026) use
Moore’s concept to trace the shift in the evaluation
of public projects—from the traditional model based
on cost, time, and quality to a broader set of criteria
including legitimacy, equity, sustainability, and trust
(16). The authors also discuss the possible discrepancy
between the value that public institutions claim to create
and the value actually perceived by citizens, suggesting
that such a mismatch may weaken public trust. In the
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Ipa)<IaHUTE PeaHO Bb3IPUEeMaT, KaTo IpUeMar, 4e oJJ00HO
HECHOTBETCTBHE MOXKE J1a OTCJIa0u OOLIECTBEHOTO JIOBEPHE.
[Tpu Pusenius u Laihonen (2026) nmyGauunara cTOiHOCT He
€ CaMOCTOsITEJICH ITPEeMET Ha aHaJIN3, a € pasriie/laHa KocBe-
HO 4Ype3 LeIUTe Ha MyOIMYHOTO 3/1paBeonas3Bane, IIpH KOUTO
BOJICIIO 3HAYCHUE MMAT JOCTBITHOCTTA, Ka4eCTBOTO Ha yC-
myrute u obmecTBeHara monsa (11), mokato Li m Hao (2026)
CBBP3BAT IyOIIMYHATa CTOHHOCT ¢ BTOPHYHATa ynoTpeda Ha
3[paBHM JaHHU M OOCHKIAT MEXaHU3MH 3a paslpelesisiHe
Ha OOLIECTBEHHUTE IOJI3H, BKIIOUUTEIHO HACOYBAaHE HA 4acT
OT MPUXOINUTE KbM MyOIMIHOTO 31paBeonaspane (15). B oc-
TaHAJINTE 0030pH Ce Pas3riexkJaT OTACIHN aCleKTH, CBbp3a-
HU C MyOJMyYHaTa CTOMHOCT, cpell e()eKTUBHOCT, KauecTBO,
MIPO3pavYHOCT M JIoBepue, 0€3 caMOTO MOHATHE Aa OBJIe SICHO
nedunupano. HezaBUCHMO OT pa3inuusTa B M3MOJI3BAHUTE
KOHLETITYaJIHN TIOAXO/H, Pas3riIelaHuTe IyOJNKaIUK TIpe-
CTaBAT MyONWYHATA CTOWHOCT KaTO MHOTOMEPHO TOHSTHE,
0e3 ma mpearaT oOIIM KPUTEPUH 38 HEWHOTO KOHLCNTYa-
JM3UPaHE U OLICHSIBAHE B KOHTEKCTA HA JUTHTAJlHATA TPaH-
cdopmarus Ha 3APaBHATE CHCTEMH, KOSTO 3aTPYAHSBA CPaB-
HSBaHETO Ha PE3yJNTATUTE MEXKAY OTICIHHUTE ITyOTHKAILIUH.
YcraHOBeHATa KOHLENTYaTHA HEEAHOPOAHOCT ChbOTBETCTBA U
Ha CHILECTBYBAIIUTE M3CICBAHMS BHPXY IyOJIMYHATA CTOM-
HOCT B IMTUTAJHOTO ynpasienue. Twizeyimana u Andersson
cUCTEMaTU3UpaT IyOJUYHATa CTOWHOCT HAa EJIEKTPOHHOTO
yIpaBjieHHe KaTO MHOTOMEPHO MOHSTHE, KOETO OTpa3siBa ou-
aKBaHUATA HA I'PAXKJAAHUTE KBM IU(PPOBO NPETOCTABSIHUTE
myOIUYHY yCIyTH, 1 000011aBaT HASHTHOUIMPAHUTE H3Me-
peHus B Tpu mo-mmpoku kareropuu (18). Panagiotopoulos,
Klievink n Cordella moguepTaBat, ge myOnmaHaTa CTOHHOCT
HE MPOM3THYA OT OTJETHATA TEXHOJIOTHsl, @ OT HHTETPHPAHUS
edekT Ha THPPOBUTE YCIYTH, HAYMHA Ha TAXHOTO U3IIOJI3Ba-
HE W OpraHU3allMOHHHUTE CIIOCOOHOCTH Ha IMyONMYHUTE WH-
crurynud (19). IlpunokeHn KbM 3IpaBHUTE CHCTEMH, TE3U
MO/IXO/IM TPEeAnoJaraT JUrHTalu3annsaTa 1a ce OlCHsIBa He
caMo 4pe3 TeXHUYECKOTO BHEIPsIBaHE M aJIMUHUCTpAaTHBHATA
e(PeKTHUBHOCT, HO U Ype3 J0CThIIa, KAYeCTBOTO, CIIPaBEJIN-
BOCTTA, JOBEPUETO U OOIIECTBEHOTO Bb3ICHCTBHE.

Bwrnpeku n3BeneHuTe pasnuuus B pa30MpaHeTo 3a myOmmd-
HaTa CTOWHOCT, 0030pHTE MOKA3BaT IMO-TOISIMO CXOJICTBO IO
OTHOIICHHE Ha (AKTOPHUTE, KOUTO CTUMYJIUPAT AUTHUTATHA-
Ta TpaHchopmanus B 3apaBeona3BaneTo. Haii-uecto ce mo-
COYBAT HEOOXOAMMOCTTA OT MO-e(EKTHBHO M3IOJI3BaHE Ha
pecypcuTe, OpraHM3allMOHHUTE IPOMEHH M HapacTBaILIUTE
noTpeOHOCTH OT 31apaBHU ycinyru. Hékansta et al. (2025)
CBBP3BAT TE3H MPOLECH CHC 3aCTapsBAHETO Ha HaceJIeHHUe-
TO M HEIOCTUTa Ha pabdOTHA CHJIa, KOMTO YBEIIMYaBaT He-
00XOIMMOCTTa OT MO-IIUPOKO H3MOI3BAHE HA JUTHUTAIHU
pemerus (8). IIpu Pusenius u Laihonen (2026) nururanu-
3aIUsATa € MpefcTaBeHa KaTo 9acT OT MO-OOIIN MPOMEHH B
yIIpaBICHUETO HAa MyOIMYHOTO 3/IpaBeomnasBaHe, IMPH KOH-
TO WHQOPMAITMOHHHUTE PECYypCH W 3HAaHHATA TIPUI00MBAT
BCE€ ITO-TOJISIMO 3HAYCHHE 3a JEHHOCTTa Ha OpPTraHHU3aI[UUTe
(11). Ot cBost cTpana, Alkhasawneh et al. (2025) pasriex-
JIaT BHEIPSABAHETO HA 00JaYHUTE TEXHOJOTHHU KaTo MPOIIEC,
KOMTO 3aBHCH OT OpraHM3alMOHHATa TOTOBHOCT, TEXHOJIO-
ru4yHata MHGpacTpyKTypa, MoJKpenara oT pbKOBOJACTBOTO
u peryiaropuaara cpeaa (13). Hact ot o630pute oTOCIISI3BaT
U BausHueTo Ha nanaemusta or COVID-19, kosito yckopsiBa
BHEAPSIBAHCTO HA JUTHTATHU PCIICHUS W 3aCUJIBA HAYYHUS
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review by Pusenius and Laihonen (2026), public value
is not examined as a separate subject but is considered
indirectly through the objectives of public healthcare,
where accessibility, service quality, and public benefit
are of primary importance (11). Li and Hao (2026), in
turn, associate public value with the secondary use of
health data and discuss mechanisms for distributing
public benefits, including the allocation of part of
the generated revenues to public healthcare (15). The
remaining reviews address individual aspects related to
public value, such as efficiency, quality, transparency,
and trust, without providing a clear definition of the
concept itself. Despite differences in the conceptual
approaches adopted, the reviewed publications present
public value as a multidimensional concept without
proposing common criteria for its conceptualization and
assessment in the context of the digital transformation
of health systems, making comparisons across studies
more difficult. The observed conceptual heterogeneity
is also consistent with the existing literature on
public value in digital government. Twizeyimana
and Andersson conceptualise the public value of
e-government as a multidimensional construct that
reflects citizens’ expectations of digitally delivered
public services and group the identified dimensions
into three broader categories (18). Panagiotopoulos,
Klievink, and Cordella emphasise that public value
does not arise from technology in isolation, but from
the combined effects of digital services, the ways in
which they are used, and the organisational capabilities
of public institutions (19). When applied to health
systems, these perspectives suggest that digitalization
should be assessed not only in terms of technological
implementation and administrative efficiency, but also
with regard to access, quality, equity, trust, and societal
impact.

Despite the identified differences in the understanding
of public value, the reviewed articles show greater
consistency regarding the factors that drive digital
transformation in healthcare. The most frequently
identified factors include the need for more efficient
use of resources, organizational change, and the
growing demand for healthcare services. Hékansta
et al. (2025) relate these developments to population
ageing and workforce shortages, which increase the
need for broader implementation of digital solutions (8).
Pusenius and Laihonen (2026) present digitalization as
part of broader changes in public healthcare governance,
where information resources and knowledge are
becoming increasingly important for organizational
performance (11). Alkhasawneh et al. (2025), in turn,
describe the implementation of cloud technologies as
a process that depends on organizational readiness,
technological infrastructure, management support, and
the regulatory environment (13). Several reviews also
acknowledge the impact of the COVID-19 pandemic,
which accelerated the adoption of digital solutions and
increased research interest in the topic (8, 12, 13, 16).
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nHTepec KpM Temara (8, 13, 12, 16).

ChII0 Taka, B HIKOM OT 0030pHUTE, BKIIOUYCHH B HACTOSIIHS
aHaJIN3, CE pa3riekaaT ¥ KOHKPETHU TEXHOJIOTHYHH pelle-
HUS1, CBBP3aHH C AUTUTANIHATA TPaHC(HOopManns B 3ApaBeonas-
BaneTo. Hammpumep, Li m Hao (2026) 06¢cxaaT BH3MOKHOCT-
UTE, KOUTO INPEJOCTaBsl BTOPUYHATA yHOTpebda Ha 3ApaBHU
JTAaHHHU, KaTO CE 11030BaBaT Ha IyOIMKYyBaHH OLIEHKH, CIIOpPE]
KOUTO TOJISIMA 4YacT OT J@HHUTE, F'eHEPUPAHU B 3JPABHUTE
CHCTEMH, HE C€ M3I0JI3BaT MI'bJIHOICHHO 32 HAyYHH U3CJIeBa-
HU4, yIpaBleHUe U MoAo0psABaHe Ha 3ApaBHUTE ycuyru (15),
Jnokato Yuxin et al. (2025) ananu3upar U3M0JI3BaHETO HA HO-
CHMH YCTpOHCTBA 3a HaOMI0IeHUE Ha 3/]paBeTo U (hakTopuTe,
KOWUTO BJIMSISIT BBPXY TSXHOTO IIPUEMaHE OT IOTPEOUTENUTE
(10).

Makap fa e HaJuIe pa3iInuueH TeMaTHUeH 00XBaT, MpeJcTa-
BEHHUTE 0030pH Ca CPABHUTEIIHO MOCIICAOBATEIHN MIPU UJICH-
TUGUIUPAHETO HA OCHOBHHUTE Oapuepu IMpen AUTrHTaiHATa
TpaHchopmManys B 3apaBHuUs cekTop. Hali-uecto ce o0chkaaT
BBIIPOCUTE, CBBP3aHH CHC CHTYPHOCTTA, MOBEPUTEIHOCTTA
U yNpaBJIeHHETO Ha JaHHWTE. [Ipn oONayHHMTE TEXHOJIOTHH
Alkhasawneh et al. (2025) pasrnexaar curypHocTTa Ha MH-
dopmanusTa, 3aIMTaTa HA JAHHUTE U PEryJIaTOPHUTE U3HUCK-
BaHUS KaTO Ba)KHU YCJIOBHUS 3a BHeApsiBaHeTo M (13), a Li u
Hao (2026) oOcwxaaT pucKoBeTe IPH BTOpUYHATA yIOTpeda
Ha 3/IpaBHU JJaHHH, BKJIIOYUTEITHO Bb3MOXXHOCTTA 3a ITOBTOP-
Ha UACHTHOHUKAINA, YI3BUMOCTUTE TIpU oOMeHa Ha MHQOP-
Manust 1 He0OXOAMMOCTTa OT MEXaHU3MH 3a YIPABIICHUE Ha
noctbria A0 aanauTte (15). [lomoOHM BBIPOCH ce€ TIOCTABST U
IIPU HOCHMMHTE YCTPOWCTBA, KBJETO BB3IpPHEMaHaTa CUTYp-
HOCT BIIMSie BBPXY TOTOBHOCTTAa Ha MOTPEOUTENUTE Aa W3-
non3Bat TexHonorusta (10).

Hapen ¢ TeXHOIOTHYHNTE MPEAN3BUKATEIICTBA, HSIKOJIKO 00-
30pa pasriexaaT U OPraHU3allMOHHUTE YCIOBHS 32 BHEIPS-
BaHe Ha JuruTaimHuTe pemenus. Cpex Hail-uecTo mocod-
BaHUTE 3aTPyJHEHHs Ca CBIPOTHUBATA CPEIly IMPOMSHATA,
OrpaHUYEHATa MOJKpPENa OT PbKOBOJCTBOTO, HEAOCTATHUHO-
TO y4yacTHe Ha KpailHHUTe MOTpeOHTeNny, IuIcara Ha olyuye-
HHE U TPYAHOCTUTE IPU UHTETPUPAHETO HA HOBUTE TEXHO-
JIOTMU ChC ChUIECTBYBalMTe HHpOpMaoHHu cuctemu (13,
9). B 0630pa Ha Lemmettyld u Kinnunen (2025), Bb3 ocHOBa
Ha aHAJIN3WPAHUTE IIBPBUYHU HM3CJIEABAHUA, CE TIOCOUBA, Ye
3HAUUTEIHA YaCT OT IPOEKTUTE 32 HHPOPMAIIMOHHU CUCTEMH
He TIOCTHTAT IIpe/IBapuTeNHO nocraBenute nenu (9). Cinensa
Jla ce UMa TMpeaBUI U (pakThT, 4e pe3yaTaTUTE OT JUTHUTAI-
HaTa TpaHcHOPMAIHs 3aBUCAT HE CAMO OT XapaKTEPUCTHKHUTE
Ha M3M0JI3BaHUTE TEXHOJIOTUH, HO M OT Ha4uMHa, 110 KOHTO ce
IUTAaHUPA U YTIPABIISIBA TIXHOTO BHEIPSIBAHE.

[Mocnenumure oT nurutanHara Tpancdopmanus 3a padoTHa-
Ta Cpejia ChII0 HAMUPAT OTPAKEHUE B PasrIIeKIaHUTE 0030-
pu. Hakansta et al. (2025) o6o0maBar 1aHHM 3a HapyLICHUS
B OallaHca MeXIy NpOpECHOHATHUS U JHYHHS JKUBOT, He-
CHTYPHOCT 0 OTHOIICHHE Ha pabOTHOTO MSCTO M HaJM4YUe
Ha CTpeC MPHU CITY)KUTEIH, YUATO paboTa € CHIIHO 3aBUCHMA
ot murutanau cuctemu (8). Samaan u Tursunbayeva (2024)
CBIIO Pa3MISKIAT CXOAHU BBIIPOCH, CBBP3aHU C I'bBKABUTE
MOJIETIM Ha 32€TOCT B 3paBeoNa3BaHeTo, KaTo OOPBIIAT BHU-
MaHHe Ha HECUT'YPHOCTTA Ha 3a€TOCTTA, YCIOBUSTA HA TPYA U
HEOOXOJMMOCTTa OT Pa3jMyYHU MOAXOAU IPH yIIPaBICHHETO
Ha TO3H TUIl paboTHa cuia (14).

HEALTH POLICY AND PRACTICE

In addition, some of the reviews included in the present
analysis examine specific technological solutions related
to digital transformation in healthcare. For example, Li
and Hao (2026) discuss the opportunities provided by
the secondary use of health data, referring to published
estimates indicating that a substantial proportion of the
data generated within health systems is not fully utilized
for research, management, and service improvement
(15). Yuxin et al. (2025), on the other hand, analyze
the use of wearable health monitoring devices and the
factors influencing their acceptance by users (10).

Although the reviews differ in their thematic focus,
they are relatively consistent in identifying the main
barriers to digital transformation in the healthcare
sector. The issues most frequently discussed relate
to data security, privacy, and data governance. In the
context of cloud technologies, Alkhasawneh et al.
(2025) identify information security, data protection,
and regulatory requirements as key conditions for
implementation (13), while Li and Hao (2026) discuss
the risks associated with the secondary use of health
data, including the possibility of re-identification,
vulnerabilities in information exchange, and the need
for data access governance mechanisms (15). Similar
concerns are also identified with wearable devices,
where perceived security influences users’ willingness
to adopt the technology (10).

In addition to technological challenges, several reviews
also examine the organizational conditions required
for the implementation of digital solutions. The most
frequently reported barriers include resistance to change,
limited management support, insufficient involvement
of end users, lack of training, and difficulties in
integrating new technologies with existing information
systems (9, 13). Based on the primary studies included
in their review, Lemmettyld and Kinnunen (2025)
report that a considerable proportion of information
system projects fail to achieve their intended objectives
(9). It should also be taken into account that the
outcomes of digital transformation depend not only on
the characteristics of the technologies used but also on
the way their implementation is planned and managed.

The consequences of digital transformation for the
working environment are also reflected in the reviewed
articles. Hakansta et al. (2025) summarize evidence on
work—life imbalance, job insecurity, and work-related
stress among employees whose work relies heavily on
digital systems (8). Samaan and Tursunbayeva (2024)
likewise address similar issues related to flexible
employment models in healthcare, drawing attention
to employment insecurity, working conditions, and the
need for different approaches to managing this type of
workforce (14).

In addition, issues related to the information
environment can also be identified as a barrier. These
are examined in greatest detail by Kbaier et al. (2024),
who analyze the spread of health misinformation on
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B pombnnenue, mpoGiemMute Ha uMH(OpPMAalMOHHATA cpena
Morat Aa ObJaT u3BeleHH kaTo Oapuepa. Te ca pasrnenaHu
Hai-nonpoOHo ot Kbaier et al. (2024), xouto aHamu3upar
pa3npocTpaHeHHeTo Ha 3JpaBHaTa Je3uH(pOopManns B COIH-
AJHUTE MEJHMH TPEeIy, O BpeMe Ha M Clie] MaHISMHUsATa OT
COVID-19 (17). ABTopuTte 00CHXKIAT pONsiTa Ha 3IpaBHATA
W JIUTUTalIHATA IPAMOTHOCT IPH OIPaHWYaBAHETO Ha Bb3-
JeHCTBUETO Ha HEBSIPHATA HJIM HOJBEKAaIa HHOpMAaIHsL.

JloBepueTo e enHa OT TeMHTE, KOUTO CBIO MPHUCHCTBAT IO-
CJIEIOBATEITHO B HAKOJIKO OT pasmienanute oozopu. Li u Hao
(2026) To pasriekIaT KaTo MPEANOCTaBKa 32 ¢(PEKTHUBHOTO
yIpaBJICHUEC HA BTOPHYHATA yrnoTpeda Ha 3[paBHU JAHHU U
3a IOCTUTAHETO Ha OajlaHC MEKTy 0OMeHa Ha HH(QOpMAITUS ’
KOHTPOJIa HA TAIIHEHTUTE BHPXY COOCTBEHUTE UM JTMYHH JIaH-
uu (15), a Kbaier et al. (2024) o0cwxkaaT 3HAYCHUETO Ha JIOBE-
pHETO B M3TOYHHKA Ha WH(POPMAIIHS IIPH OTPAHMYABAHETO HA
3npaBHarta nesuHpopmanus (17). Ilpu obmauyHUTE TEXHOIO-
UM ¥ HOCHMHTE YCTPOWCTBA JJOBEPHUETO CHIIO CE pasriiexkaa
Kato (pakTop, KOWTO BIUAE BBPXY NMPHEMAHETO HA TEXHOJIO-
ruute (13, 10). Ramadanty u Warganegara (2026) cBbp3Bar
pa3MHUHABAaHETO MEXAY JeKJapupaHaTa W Bb3IpHEMaHaTa
myOIrYHa CTOMHOCT C BB3MOXKHO OTCJIa0BaHe Ha 00IIecTBe-
HOTO JIOBEpHE B IMyOIIMYHUTE HHCTUTYIUH (16).

CBIIOCTaBSHETO HA aHAM3HPAHUTE 0030PH CBHIICTEIICTBA, Ye
eeKkTUTe OT AUTUTATH3ALUATa HE MOTaT Ja ObIaT pasriiex-
JaHU IIOOTJETHO OT HAaYMHA Ha BHEAPSBAHE HAa TEXHOJIOTHUHTE,
OpraHM3alOHHM KOHTEKCT U LIEJIUTE, 32 KOUTO TE CE 303~
Bat. Héakansta et al. (2025) mocouBar B cBOsiTa MyOJUKAIIHS,
4e e/[Ha M ChIlla JUTUTAIHA CUCTeMa MOXe Jla MMa KakTo OJia-
TONPUSITHY, TaKa U HEOIArONPHUSTHH NOCIIEIUIY 33 pabOTHAa-
Ta cpela B 3aBUCMMOCT OT HayMHA Ha HEHWHOTO BHENpSBaHE
(8). Alkhasawneh et al. (2025) pasrnexxaar pakropure, KOUTO
MOZIIOMAraT YCIIEITHOTO BbBEXKAaHe Ha 00JIaYHUTE TEXHOJIO-
T'MH, KaTO NOCTABST aKIEHT BPXY OpraHM3allMOHHHUTE yCIIO-
BUS U ynpaslieHneTo Ha mporeca (13). Hactosmmsr ananus
NOTBBPIKJABa, Y€ OLCHSIBAHETO HA JUTUTANHATa TpaHchop-
Manus He MOJKe J1a C€ OCHOBAaBa CAMHCTBEHO Ha N3II0JI3BaHATA
TEXHOJIOTHs, & M3UCKBA J]a C€ OTYUTA U OpraHU3allMOHHATA
cpena, B KOSTO Ts ce IIpuJiara.

B o00oOwenue, pasriaenanute 0030pH MPEACTaBSAT CXOJHA
KapTHHA Ha OCHOBHUTE TPEINOCTABKU U MPEAU3BUKATEIICTBA
npej JAWrUTanHaTa TpaHchopManus B 3paBeONa3BaHETO.
Haii-chliecTBEHO ChOTBETCTBHE Ce HAOJIO/aBa MO OTHOIIE-
HHUE Ha 3HAYCHUETO HA CHUTYPHOCTTA HA JaHHUTE, OpraHu3a-
[UOHHUTE YCJIOBHUS, JHJIEPCTBOTO U JIOBEPUETO 33 YCIEUIHO-
TO BHEJpsIBAHE W M3IIOJ3BAHE HA JIUTHUTATHUTE TEXHOJIOTHH.
W3zBenennre (hakTopu ce pasriiex/iaT Karo B3aHMOCBBP3aHH,
a He KaTo CaMOCTOSITe/IHU MPEANOCTABKY 32 YCIICIIHA JTUTU-
TanmHa TpaHcopmalusa. B ceIioTo Bpeme, KakTo Bede Oerre
oTOesA3aH0, NMyOIMYHATA CTOHHOCT OCTaBa HEIOCTATHUHO
KOHLENTYaJIn3UpaHa U PsIKO ce pasriiexjia KaTo caMoCTos-
TEJICH pe3yiTar oT nurutanu3aiusata. OT MpOBEICHUS aHa-
JIU3 CIICNBA, YC IUTUTATN3AIUATA HAl-UeCTO Ce OICHSIBA Upe3
HEWHOTO BJIMSIHUE BHPXY OPraHU3AIMsITA U IPEIOCTABSIHETO
Ha 3JIpaBHH YCIYTH, IOKATO BPH3KATa M ChC CH3ABAHETO HA
myOIuYHa CTOWHOCT OCTaBa OrpaHUYEHO H3cieaBaHa. Jlur-
cara Ha JIOCTaThYHO U3CIIC/BAHUS B Ta3u HACOKA 00O0CHOBaBa
HEOOXOAMMOCTTA OT OBJICIIN POy UBAHHS.

HEALTH POLICY AND PRACTICE

social media before, during, and after the COVID-19
pandemic (17). The authors discuss the role of health
literacy and digital literacy in reducing the impact of
false or misleading information.

Trust is another theme that appears consistently across
several of the reviewed articles. Li and Hao (2026)
consider it a prerequisite for the effective governance
of the secondary use of health data and for achieving
a balance between information sharing and patients’
control over their personal data (15). Kbaier et al. (2024)
discuss the importance of trust in information sources
for limiting the spread of health misinformation (17). In
the context of cloud technologies and wearable devices,
trust is likewise regarded as a factor influencing
technology acceptance (10, 13). Ramadanty and
Warganegara (2026) associate the discrepancy between
declared and perceived public value with a possible
decline in public trust in public institutions (16).

A comparison of the reviewed articles indicates that
the effects of digitalization cannot be considered
separately from the way technologies are implemented,
the organizational context, and the purposes for which
they are used. Hakansta et al. (2025) note that the same
digital system may have both positive and negative
consequences for the working environment depending
on the way it is implemented (8). Alkhasawneh et al.
(2025) examine the factors supporting the successful
implementation of cloud technologies, placing particular
emphasis on organizational conditions and process
management (13). The present analysis confirms that
the assessment of digital transformation cannot be
based solely on the technologies used but also requires
consideration of the organizational environment in
which they are implemented.

In summary, the reviewed articles present a consistent
picture of the main drivers and challenges of digital
transformation in healthcare. The greatest level
of agreement concerns the importance of data
security, organizational conditions, leadership, and
trust for the successful implementation and use of
digital technologies. These factors are considered
interconnected rather than independent determinants
of successful digital transformation. At the same time,
as already noted, public value remains insufficiently
conceptualized and is rarely examined as a distinct
outcome of digitalization. The present analysis indicates
that digitalization is most often assessed through its
impact on the organization and delivery of healthcare
services, whereas its relationship with the creation
of public value remains only limitedly explored. The
limited number of studies addressing this issue supports
the need for further research.
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OrPAHUYEHUA HA U3CNIEOABAHETO

HacTrostiimoro u3cnenBane nma HIKOJIKO orpaHuyeHus. Tppce-
HETO € IpoBeIeHO caMo B Scopus 1 PubMed u ¢ orpanndeHo
JI0 yOJIMKaIlMK Ha aHTJIMHCKY e3HK U 710 niepuoaa 2021-2026
I., IOPaJ KOETO € BH3MOXKHO Jla He ca 00XBaHATH BCHUYKH
pelieBaHTHU U3CJieIBaHus. BKiIroueHnTe My OIMKaIuy ce pas-
JMYaBaT MO BHJI, TEMATH4YEH 00XBAT M METOJOJIOTHYEH IO~
X0Jl, KOETO OrpaHHyYaBa BH3MOXXKHOCTTA 332 HEHNOCPEICTBEHO
cpaBHsIBaHe Ha pesynaTtarute. YacT oT 0030puTe pasriexaaT
MyOJUYHATA CTOHOCT KOCBCHO, UYpe3 OTICITHH HEWHH M3Me-
peHHS, a He KaTo CaMOCTOATETHAa aHAIWTHYHA KaTeTOPHS.
[opanu ToBa pe3ynTaTHTE CIIEBA 1a CE HHTEPIPETHPAT KaTo
TeMaTHYHO 0000IIeHNe Ha HAIMYHATa 0030pHA JIUTEpaTypa,
a HE KaTo KOJINYECTBEHA OICHKA Ha €(eKTUTE OT AUTHUTAIH-
3anusTa.

I[IpakTyecku U3BOaM 32 ObJrapcKara 3ApaBHa
cucremMa

Pesynratute OT NpoBeneHMs aHANIM3 IIOKAa3BaT HEOOXOIH-
MOCTTa JUTHTAIHUTE WHULIUATUBH B OBJITapCKOTO 3paBe-
omasBaHe Ja OBbJAT OLEHSIBAHM HE caMO 4pe3 CTEleHTa Ha
TEXHHYECKOTO UM BHEIpsIBaHE, HO U Upe3 eeKTa UM BBPXY
JOCTBIIAa, KAaueCTBOTO, PaBHONOCTABCHOCTTA, IOBEPUETO U
aJIMUHHCTPAaTUBHATA HATOBAPEHOCT HA 3[[PaBHUTE CIICLIUAIIU-
CTH. 3a BCsIKA 3HAYMMa JAUTHTAIHA WHHUIMATHBA € LEeJIeChO-
OpasHo na OBAAT ONPEACNISTHE U3XOIHH CTOHHOCTH, H3MEpPH-
MH [eJIH ¥ IePUOIUYHO ITyOIHYHO OTYHTAHH MOKAa3aTeIH 32
00XBar Ha NOTPEOUTENUTE, TSPUTOPHAIHN U COLIMATHU Pa3-
JIMYUS B OCTBIIA, KAYSCTBO U ONEpaTHBHA CHBMECTUMOCT Ha
JaHHUTE, YIOBJICTBOPEHOCT HA MAIL[MEHTHUTE U MPOodecHoHa-
JUCTHUTE U BB3ICHCTBUE BBPXY paboTHHTE mponecH. OcobeHo
3HaYeHHE MMaT MEXaHM3MHUTE 32 ydacTHe Ha IAalUeHTHTE H
3[paBHATE CHELHUAIUCTH, MIPO3PAYHOCTTa IPH BTOPHUYHATA
ynorpeba Ha JaHHH U SICHOTO pasIpenesieHHe Ha MHCTUTY-
IIIOHAJIHATa OTTOBOPHOCT.

B Bbirapus murutaiHata TpaHcQOpMaIus Ha 3ApaBeoras-
BaHETO CE Pa3BHBa B paMKHTE Ha HAI[MOHAIHA U €BPOICHCKa
CTpaTernvecka U peryjaTopHa cpeia, KOsSTO IMOCTaBs aKICHT
BBPXY IOCTHIIA JI0 YCIYTH, YIIPaBICHUETO Ha 37[PaBHATE JIaH-
HU ¥ OPHEHTHPAHETO Ha CHCTEMaTa KbM ITOTPEOHOCTHTE Ha ITa-
nuentute. Hannonamnara 3apasHa ctparerus 2030 onpenens
oOmaTa MOJMTUYECKA TIeJT 32 Pa3BUTHE Ha JOCTHITHA, TEPCO-
HaJIM3UpaHa ¥ OpUEHTUPaHA KbM MalMeHTa 3paBHa CHCTEMA,
B KOSITO IU(YPOBUTE TEXHOJIOIMH MOAIIOMAraT Ka4eCTBOTO Ha
I'PYOKUTE U MTHPOPMHUPAHOTO yuacTue Ha rpaxaanute (20), a
Hanuonannara ctparerust 3a eIeKTpOHHO 3]paBeorna3BaHe u
JUrutanuzanus Ha 3apaBHara cucrteMa 2030 KoHKpeTusupa
Ta3M| IeJ Ype3 pa3BUTHETO Ha HanmonanHarta 3npaBHOMH(OP-
MAaI[HOHHA CHICTEMa W W3TPaKJaHEeTO Ha SIUHHO IPOCTpaH-
CTBO OT 3ApaBHU AaHHH (21). Ha paBrume EBpormeiicku cbio3
Permament (EC) 2025/327 ycranoBsiBa o0mia mpaBHA U TEX-
HHUYeCKa paMKa 3a JOCTHIIA IO eNIEKTPOHHU 3/IpaBHU JaHHM,
KOHTPOJIa Ha TPAKJAHUTE BBPXY TAX, OIEPaTHBHATA CHBMEC-
THUMOCT ¥ 3alIUTEHOTO UM BTOPUYHO M3IOJI3BAHE 32 HAYUHH
W3CJCBAHNUS, HHOBAIMK U pa3pabOTBaHe HA MYyOJUYHH I1O-
TUTUKY (22). B TO31 KOHTEKCT OIleHKAaTa Ha AUTHTAIU3alln -
Ta CJeJBa J1a C€ HACOUYM OTBBJ TEXHUUYECKOTO BHEJPSIBAHE U
Ja 00XBaHE Pe3yJITATUTE 3a MAlUCHTUTE, KAYeCTBOTO U JOC-
THITHOCTTA HA YCIIYTUTE, 3al[UTaTa Ha JAHHUTE U Ch3IaCHA-
Ta MyOJIMYHA CTOHOCT.

HEALTH POLICY AND PRACTICE

STUDY LIMITATIONS

This study has several limitations. The search was
conducted only in Scopus and PubMed and was
restricted to publications in English and to the period
2021-2026; consequently, some relevant studies may
not have been identified. The included publications
varied in type, thematic scope, and methodological
approach, which limits the direct comparability of their
findings. Some of the reviews addressed public value
indirectly through its individual dimensions rather than
treating it as a distinct analytical category. The findings
should therefore be interpreted as a thematic synthesis
of the available review literature, not as a quantitative
assessment of the effects of digitalization.

Practical Implications for the Bulgarian Health
System

The findings indicate that digital initiatives in Bulgarian
healthcare should be assessed not only in terms of the
extent of their technical implementation, but also in
relation to their effects on access, quality, equity, trust,
and the administrative burden placed on healthcare
professionals. For each major digital initiative, it
would be appropriate to establish baseline values,
measurable objectives, and indicators reported publicly
at regular intervals. These indicators should cover user
uptake, territorial and social disparities in access, data
quality and interoperability, patient and professional
satisfaction, and the effects on working processes.
Particular attention should be given to mechanisms for
the participation of patients and healthcare professionals,
transparency in the secondary use of data, and the clear
allocation of institutional responsibilities.

In Bulgaria, the digital transformation of healthcare is
taking place within a national and European strategic
and regulatory framework that emphasises access to
services, health data governance, and the alignment of
the system with patients’ needs. The National Health
Strategy 2030 sets out the overall policy objective of
developing an accessible, personalised, and patient-
centred healthcare system in which digital technologies
support the quality of care and the informed
participation of citizens (20). The National Strategy for
eHealth and Digitalisation of the Health System 2030
further specifies this objective through the development
of the National Health Information System and the
establishment of an integrated health data space (21). At
the European Union level, Regulation (EU) 2025/327
establishes a common legal and technical framework
for access to electronic health data, citizens’ control
over such data, interoperability, and their secure
secondary use for research, innovation, and public
policy development (22). In this context, the assessment
of digitalisation should extend beyond technical
implementation to include patient outcomes, the quality
and accessibility of services, data protection, and the
public value created.
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3AKINIOYEHUE

Hacrosiimusar 0030p CBHICTENCTBA, Y€ BBIIPEKU 3HAYUTE!I-
HUsl HayYeH WHTEPEC KbM JUTHTAIN3ALUATA B 3[[paBeoras-
BaHETO, BPB3KaTa M ChC Ch3JaBAHETO Ha My OIMIHA CTOHHOCT
0CTaBa HEIOCTATHYHO H3CIIEABAHA U PSJIKO CE pasriiex/a
KaTo CaMOCTOSITEIICH MTPEMET Ha aHAJIN3, KOETO 3aTPYAHsIBA
OIIeHKaTa Ha O0IeCTBEHN ePeKT N3BBH 0OMYaHUTE MTOKa-
3arenu 3a e(PEeKTUBHOCT M Ka4eCTBO Ha 3[]PaBHUTE YCIYTH.

PesynTaTuTte naBaT OCHOBaHHE Ja ce IpueMe, ue myoanyHaTa
CTOMHOCT, Ch3/1aBaHa Upe3 AUTUTAINU3AIUATA 3aBUCH HE TOJI-
KOBa OT BBBEXaHETO HAa HOBU TEXHOJIOTHH, KOJIKOTO OT TOBA
JlaJIM T€ MOJ00psBaT JOCTHIA IO 3APABHU YCIYTH, JONPH-
HACAT 3a MPEeoJoJIsABaHe Ha 3/paBHATa OETHOCT M 3ama3Bar
JOBEPUETO MCKIAY I'paXJaHUTE U Hy6J’II/I‘IHI/ITe WHCTUTYUIUH
(23, 24). ITopanu ToBa myONMYHATA CTOHHOCT HE MOXKE Jia Ce
IIpueMa KaTo aBTOMaTH4YCH PE3YJITAT OT AUTUTAJIU3allUuATa, a
TpsIOBa Ja ce THPCU B HAYMHA, 10 KOWTO TEXHOJIOTHYHUTE pe-
HICHHs CE€ BKJIFOYBAT B Hy6J’II/I‘IHI/ITe IMOJUTUKU U OTTOBAPAT
Ha peajiHu ob0mecTBeHu moTpedHoctH (18, 19).
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NMOAKPENA 3A MEPKU 3A
NMPEBEHUUNA U KOHTPOIJ1 HA
AJIKOXOJIHATA YNOTPEBA CPEA
MNAOWUTE Bb3PACTHU

Mupeaa CTpanaxesa

Hayuonanen yenmvp no obwecmeaeno 30page u anaiusu

PE3IOME

Bveeoenue: Koncymayusama na aikoxon e eOHa om 800euju-
me NpUHUHU 3a CMbPIM U UHBATUOUZAYUSL 8 CEEMOBEH MAAo,
a menoenyuama 6 bvicapus noxasea napacmeane na ynompe-
bama my npes nociednume 200unu. Bvnpexu nayuno ooka-
3anama u 006pe OOKYMEHMUPAHAMA MeNCeCm On AIKOX0d,
Mot npoovaINHCaAsa 0a ce npuemd Kamo OOUKHOBeHAd CMOKA,
eniemen 6 coyuanrnume u Kyimypuu Hopmu. Tasu ,,Hopmanu-
sayus’ obaue He e pe3yimam camo om UHOUSUOYaieH u3oop,
msi e NOOKpensHa U NOOCUNBAHA OM WUPOKAMA MY HAAUY-
HOCM, YeHo8ama OOCMBbNHOCI U aepecusHus mapkemune. Oc-
6eH He0OX0OUMOCMMA Om Npuldeane Ha epekmusHu MepK,
CHbUECMBEHO 3HAYEHUE UMA U PA3OUPAHEMO HA 00UWecmEeHU-
me Ha2nacu KoM msx.

Len: /la ce npedcmasam ocnosHume pe3yimamu om npoyy-
8aHe Ha Hazuacume HA MAAOU 8bL3PACHHU KbM O8aHadecem
MepKU, C8bP3AHU C NPEeBeHYUsl U KOHMPOJL HA Ynompeoama Ha
AKOXOJL.

Mamepuan u memoou: [Ipoyysanemo u3noi36a aHkemen me-
Mmoo upes yeb 6azupan bNPOCHUK, BKIIOUBAL AOANMUPAHU
pazoenu om WHO/ThaiHealth Project ,,The Harm to Others
from Drinking®. Hzcredsanu ca 0sanadecem mepku, oyeHeHu
no 4-cmenenna Jlukepmosa ckana. Hzeaokama e ghopmupana
Ha CIyYaeH NPUHYUn cpeod CmyoOenmckd ROnyiayus, ¢ O0CHbN
00 8LIPOCHUKA NO ELEKMPOHHA NOUWL.

Pesynmamu u ouckycus: Anaruzem na naeracume nocousa,
e mpu om mevbpPOSHUSMA NOIY4ABaAm WUpoKa nookpena (Hao
80%) — mepxu, cevpzanu c ynompeba Ha anKoxon u wogupane,
¢ 0bpaszosanue u ¢ NOCMassHe Ha NPeodynpeoumeHu HaOnucu
8bPXY ONAKOBKU HA AIKOXOAHU Hanumku. [lo-Hucka npuem-
ausocm ce Habnooasa npu OOKA3AHO Hali-ehekmuenume u
UKOHOMUYECKU OCHUYeCMEUMU UHIMEPBEHYUU 30 02PAHUYABAHE
ynompebama Ha aikoxon (3a6pana 3a pekiama u cnoHcop-
CMB0, HAMANABAHE HA MECTNAMA 34 NPOOAXCOA U Yeeruuasane
Ha yenume). Tosa nocmaes evnpoca 0anu no-maika ooujecm-
8eHa noOKpena modice 0a 008ede 00 HAOeHCOHA U YCMOUYUBA
0CHOBA 30 UMNIEMEHMUPAHE HA Pe2yl1amopHume MepKu 8 Ha-
YUOHATHUA HU KOHIEKC.

3akarouenue: Ipoyusarnemo 0emMoHCmMpuUpa pasiudus no om-
HOUleHUue Ha NooKpenama 3a npeocmageHume MepKu, HO U
YMEBPACOABA KAME2OPUYHAMA HA2AACA HA CMYOeHmume, e
ankoxonem He mpabea 0a ce 8v3npuema Kamo 0OUKHOBEHd
cmoka. Pezynmamume om nacmosiyama ankema yCmaHossi-
6am cmenenma Ha npuemane Ha omoeHu pe2yilamopHu, npe-
B6AHMUBHU U UHOPMAYUOHHU MEPKU U OYEPMABAT 6b3MOINC-
HOCMU 30 epeKmuHoO npuiaeane 8 CMpanama Ha NOAUMUKU
10 OMHOWEeHUE Ha AJIKOXOJIA.

KiarouoBn AYMHM: AJIKOXOJI, MJIa/Iu Bb3PAaCTHH,
HarjiaCu, IoJIMTHKHU

HEALTH PROMOTION AND DISEASE PREVENTION

SUPPORT FOR MEASURES
TO PREVENT AND CONTROL
ALCOHOL USE AMONG YOUNG
ADULTS

Mirela Strandzheva
National Center of Public Health and Analyses

ABSTRACT

Introduction: Alcohol consumption is one of the leading
causes of death and disability worldwide, and the trend
in Bulgaria shows an increase in consumption in recent
years. Despite the scientifically demonstrated and well-
documented burden of alcohol, it continues to be treated
as an ordinary commodity, intertwined into social and
cultural norms. This “normalization”, however, is not
the result of individual choice alone; it is supported and
reinforced by alcohol’s wide availability, affordability,
and aggressive marketing. Beyond the need to implement
effective measures, understanding public attitudes toward
them is also of substantial importance.

Aim: To present the main results of a study on young
adults’ attitudes toward twelve measures related to the
prevention and control of alcohol use.

Material and Methods: The study used a survey method
with a web-based questionnaire incorporating adapted
sections from the WHO/ThaiHealth Project “The Harm to
Others from Drinking”. Twelve measures were examined,
each rated on a 4-point Likert scale. The sample was
randomly formed among the student population, with
access to the questionnaire provided by email.

Results and Discussion: The analysis of attitudes
indicates that three statements received broad support
(above 80%) — measures related to drink driving,
education, and warning labels on alcoholic beverage
packaging. Lower acceptability was observed for
the interventions proven to be the most effective and
economically feasible in restricting alcohol use (bans on
advertising and sponsorship, reducing points of sale, and
higher prices). This raises the question of whether lower
public support may undermine a reliable and sustainable
basis for implementing regulatory measures within the
national context.

Conclusion: The study demonstrates variation in support

for the measures presented, while also confirming
students’ firm view that alcohol should not be treated
as an ordinary commodity. The results of this survey
establish the degree of acceptance of individual
regulatory, preventive, and informational measures and
outline opportunities for the effective implementation of
alcohol policy in the country.

Key words: alcohol, young adults, attitudes,
policies
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NMPOMOLINA HA 3APABE W MPEBEHLINA HA BONTECTUTE

BbBEOEHUE

Koncymanusita Ha amkoXod € €Ha OT BOJCLIUTE MPHUUHH
3a CMBPT U MHBAJHMIU3alMsI B CBeTOBeH Mamad. Bpenara ot
ynorpebaTa My ce paBHSABa Ha IPUONU3UTENHO 3 MMIMOHA
CMBPTHH Ciy4as TOJUIIHO, a 3aryOeHUTe TOAMHU KHBOT,
Kopurupanu cnpsamo yBpexaanuara (DALYSs), Bp3nu3ar Ha
132.6 munuona ronunu xkuBoT (1). IlocnenHure naHHu Ha
CaeroBHara 31paBHa opranuzanust (C30) oruurar Hall-BUCO-
KM HUBa Ha KOHCyManus B EBponeickust peruoH, KaTo mpes3
2019 r. cpemHOTO TOMUIIHO TOTPEOJICHUE CPel Bb3PACTHUTE
¢ 9.8 uTpa YHuCT aNKoXol, a eNnu30ANYHATa TeXKKa yrnorpeda
€ JIOKJIaJiBaHa OT OJIN30 €Ha YeTBBPT OT BB3PACTHOTO Hace-
JICHUE.

Tennenuusita B bbarapus nokassa HapacTBaHE Ha KOHCyMa-
nusita ot 10.8 nutpa yuct ankoxon npe3 2017 r. go 11.2 nu-
tpa pe3 2022 r. [Ipe3 2023 1. cTpanara HU 0TOENSA3BA SIUH OT
Hall-BUCOKHTE JISJIOBE HA C)KCTHCBHA YIIOTpeOa Ha aIKOXOTHH
HAallUTKU B IbpXKaBUTE B peruoHa — 9.2%, oTuuTaiiku o4t
TPH ITBTHU TI0-BUCOKH CTOWHOCTH OT cpenauTe 3a EC. Ha ona
Ha MEXAYHAPOJHUTE JaHHU, CXOJHA TEHACHLIUSI € U3JI0KEHA U
ot HarmoHamHus cTaTHCTHYeCKH WHCTHTYT. CpeTHO Ha JTUIIC
OT TOMaKHWHCTBO ce HAOJI0JaBa 3HAYUTETHO TOKauyBaHE Ha
KOHCyManusTa 3a nepuona 2015-2025 r. (c 8.8 nutpa), a pasxo-
JIATE 32 AJTKOXOJIHM HAITUTKH C€ YBEJINUaBaT ChIIIECTBEHO (2).

Bwrpekn HayuHO NTOKa3aHata U J00Ope JOKYMCHTHpaHATa Te-
JKECT OT aJIKOX0JIa, Pa3pPOCTPAHCHHETO My B CTpaHaTa € 3Ha-
YUTEIHO, & TOW MPOJBIDKABA JIa CE MPHUEMa KaTo OOMKHOBEHA
CTOKA. AJIKOXOJBT € KYJITYPHO BIUIETCH B COLIMATHUTE HOPMH,
CBBP3aH ChC CEMEHHUTE PUTYaIH, pabOTHATA CPe/Ia, eIKEIHE-
Bueto. Ha ¢oHa Ha Ta3u mMpoKa colMaiHa HOpMaJH3alus,
KOHTpAacTHpa MaiadbT Ha BPEUTE, CBbP3aHU C KOHCYMallusi-
ta My. [Ipennonaraemure noisu ot ynorpedara My He Morar
Jla KOMIICHCUPAT CHIBTCTBAIIUTE 3ApPaBHU U MKOHOMHWYCCKU
Bpeau. BaxkHo e obaue na ce mogueprae, 4e Tasu ,,HOpMaIn3a-
U™ HE € pe3yITaT caMO OT MHIUBHUAYAJICH U300p, TS € MO/I-
KpeIsiHa U TOJICHJIBaHA OT IIMPOKATa My HAJIMYHOCT, [ICHOBA-
Ta TIOCTBHITHOCT U arPeCUBHOTO PEKJIAMHUPAHE.

Toa e ocobeHo BuAMMO B bbiarapus, KbAETO THPrOBHUITA Ha
ZpeOHO C aJKOXOJIHA HAUTKU HE € 0OBBp3aHa C JIUICH3HO-
HeH pexxuM 0T HanmoHanHata areHIMs NO NPUXOAUTE, a ce
KOHTPOJIMpPA OT APYTW ABP>KaBHU U MECTHU opranu. Hapen
C peryJjialliuTe B CTpaHara, eBPOIEiiCKOTO 3aKOHOAATEICTBO
pasriex/ia HUICKOAJIKOXOJIHHUTE HAITUTKH, KaTo OMpara 1 BUHO-
TO, MO-CKOPO KaTo eJIEMEHT OT XPaHNUTEIHO-BKYCOBaTa KyJITY-
pa ¥ 3eMeziente, OTKOJIKOTO KaTo HAIMTKH, ChbpXKAIH IICH-
XOAaKTHBHO BELIECTBO (€TAHOIN); & KOHTPOIBT MH B CTpaHaTa
€ HaCOYeH MPEeJUMHO KbM aBTEHTHYHOCT (0T M3mbiaHnTeHA
areHIus 10 JIo3aTa U BUHOTO) U Oe3onacHocT (0T bbiarapckara
areHUus 1o Oe30IacHOCT Ha XpaHHTE), H3UCKBAIl perucTpa-
U TT0 3aKOHA 33 XPaHUTE C IIeTT Tpos1axk0a B ThPTOBCKH 00€EK-
TH 32 XPaHUTEIHH CTOKH. [10-CTPOr € KOHTPOIBT IIPH CIIUPT-
HHUTE HAIIUTKH, KaTO Te3U CTOKH MOIUISKAT Ha 33 bJDKUTEITHO
e(hekTUBHO oOnarane, KOETO W3WCKBA TMO3WTHBHA aKI[M3HA
cTaBKa, pU3NYecKo OaHIEPOITHO MAPKUPAHE U 3aCHIICH MOHH-
TOPHHT.

HpC,Z[BI/II[ Mama6a Ha HOTpC6J’IeHI/I€TO M CBbp3aHaTa € HETO
TCXKCCT, 3APABHO-IIPEBAHTUBHUTC IMOJHUTHUKHU IO OTHOIICHUC
Ha aJIKOXOJila B CTpaHaTa ca HEAOCTAaThYHHU 3a CHPABAHETO
CbC 3APAaBHUTE, COIHUAIIHUTE W HKOHOMHUYECCKUTE BPEAU OT

HEALTH PROMOTION AND DISEASE PREVENTION

INTRODUCTION

Alcohol consumption is one of the leading causes of
death and disability worldwide. The harm associated
with its use amounts to approximately 3 million deaths
per year, with disability-adjusted life years (DALYs)
lost reaching 132.6 million (1). The latest data from the
World Health Organization (WHO) report the highest
consumption levels in the European Region, where
average annual consumption among adults in 2019 was
9.8 litres of pure alcohol, and heavy episodic drinking
was reported by nearly a quarter of the adult population.

In Bulgaria, the trend shows an increase in consumption
from 10.8 litres of pure alcohol in 2017 to 11.2 litres
in 2022. In 2023, the country recorded one of the
highest shares of daily alcohol consumption in the
region — 9.2%, almost three times higher than the
EU average. Consistent with the international data, a
similar tendency is reported by the National Statistical
Institute. Average household consumption per person
rose substantially over the period 2015-2025 (by 8.8
litres), and spending on alcoholic beverages increased
considerably (2).

Despite the scientifically demonstrated and well-
documented burden of alcohol, its prevalence in the
country is significant, and it continues to be treated
as an ordinary commodity. Alcohol is culturally
embedded in social norms, linked to family rituals,
the work environment, and everyday life. Against the
backdrop of this broad social normalization stands
the considerable scale of harm associated with its
consumption. The presumed benefits of alcohol use
cannot compensate the accompanying health and
economic harms. It is important to emphasize, however,
that this “normalization” is not the result of individual
choice alone; it is supported and reinforced by alcohol’s
wide availability, affordability, and aggressive
advertising.

This is particularly evident in Bulgaria, where the retail
trade in alcoholic beverages is not subject to a licensing
regime administered by the National Revenue Agency,
but is instead controlled by other state and local
bodies. In addition to domestic regulations, European
legislation tends to treat low-alcohol beverages such as
beer and wine as part of food culture and agriculture,
rather than as beverages containing a psychoactive
substance (ethanol); control in Bulgaria is directed
mainly at authenticity (by the Executive Agency for
Vine and Wine) and safety (by the Bulgarian Food Safety
Agency), requiring registration under the Food Act for
sale in food retail outlets. Control over spirits is stricter,
as these products are subject to mandatory effective
taxation, requiring a positive excise rate, physical
excise-stamp marking, and enhanced monitoring.

Given the scale of consumption and the associated
burden, health-preventive policies on alcohol in the
country are insufficient to address the health, social,
and economic harms of its use. Beyond the need
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ynorpebara my. Hapen ¢ HeoOXoauMoCTTa OT IpUIaraHe Ha
e(eKTHBHHU U OCHOBAHU Ha JIOKA3aTENICTBAa MEPKH, ChIIECTBE-
HO 3HAaYCHHE MMa U pa30MpaHeTO Ha OOLICCTBEHUTE HATaCH
KbM TsiX. CTENEHTa, B KOATO OTACIHHUTE MOJUTHKHU CE BB3IPHU-
eMar Karo MPUEMIIMBH 1 HCOOXOIAUMU, MOXKE [[d UMa 3HAYCHHE
KaKTO 32 00MIECTBEHATa UM IIOKpeIa, TaKa 1 38 Bb3MOJKHOCT-
UTE 3a TAXHOTO BBBEXKIAHE M yCTOWYUBO Ipuiiarane. B To3n
CMHUCBHJ HACTOSIIMAT JOKJA[ I MPEACTaBH PE3yITAaTH OT
U3CIIeBaHE, HACOUYCHO KBM HATJIACUTE [0 OTHOIICHHE Ha MEp-
KUTE 33 OrpaHHYaBaHe yrorpedara Ha aaKOXOJ CPEI MIIaan
BB3pPAaCTHHU, KaTO AKICHTBHT € NMOCTABCH BHPXY CTYACHTCKATa
rnomyJjianusa B anrapm[.

LEN

J:[a CC MPEACTABAT OCHOBHUTEC PC3YJITATU OT IMPOYUYBAHE Ha
HarjljaCcuTe Ha MJjiaii Bb3paCTHU KbM JIBAHAACCET MEPKU OT-
HOCHO pOJIATa Ha PEryjalluuTe U MOJUTUKUTE 3a OrpaHruya-
BaHC yHOTpe6aTa Ha aJIKOXOJI, 1a C€ YCTaHOBHU CTCIICHTA Ha
InpueMaHe Ha KOHKPCTHUTE MCPKU U CE€ OUCPTAAT BB3MOK-
HOCTH 3a eq)eKTI/IBHO IpujiaraHe Ha nNOJIUTUKU B HAITUOHAJICH
KOHTCKCT.

MATEPWAN W METOOU

W3cnenBaHeToO € MPOBEICHO Ype3 aHKETeH METOJ| C M3II0JI3-
BaHETO Ha ye® 0a3upaH BBIPOCHUK, BKJIIOUBAII aIallTHPAHH
pasmenu ot yTBbpacHus uHCTpymeHT Ha WHO/ThaiHealth
Project ,,The Harm to Others from Drinking* (3). 3a uenure
Ha HACTOSIIIUS JIOKJIAJL CE IIPE/ICTABSIT PE3yJTaTUTE OT pasJie-
Jla, CBBP3aH C HArJIaCHUTE OTHOCHO MOJUTHKY 32 OrpaHnvaBa-
HE Ha aJIKOXOJHATa KOHCYMAIIHsL.

W3cnensanu ca BaHaJeceT MEPKHU, OLEHEHH 10 4-CTeleHHa
JlukepToBa ckana (I=HampnHo Hecwrimacen/a — 4=HambiHo
cwrinacen/a). Konkperaure GopMynnpoBKH Ha TBBPACHUATA
BKJIIOYBAT:

* AJIKOXOJIBT € CTOKA KaTO BCAKA Apyra vu HC U3MCKBA HUKAaKBU
CIICHUAJIHA OrpaHUYCHU .

* Bp3pacTHHTE ca JOCTaTBYHO OTTOBOPHH, 32 Ja ce Impeamna-
34T OT BpeIUTE, IPUYUHEHH OT TAXHOTO ITHEHE.

* Bnactute ca OTTOBOPHHU 3a NPCANa3BaHC Ha XopaTa OT LIC-
TUTEC, KOUTO MOrarT 1a Cu NpUIUHAT Ype3 yHOTpeGa Ha aJIKO-
XOJI.

* 3a /1a ce HaMaJIAT BPEIUTE OT aJIKOXO0Ja, OpOsT Ha MecTara,
KBJIETO C€ IPOAaBa aJIKOXOJI, TPsOBa 1a ce HaMaJIH.

* 3a J1a ce HaMaJIk Bp€aaTta OT aJIKOXO0Jia, ICHUTE Ha aJIKOXO0JI-
HUTC HAIIUTKU TpH6Ba Ja ce yBeJjin4ar.

* OOpa3oBaHueTo W MHPOPMAIMATA, CBBP3aHH C AJIKOXOJIa,
TpsiOBa na OBJAT HaW-BAXHUTE TOJUTHKH 332 HAMaJISIBAHE
BpeZaTa OT aJKoXoua.

* Pexyiamarta Ha aJIKOXOJIHM HAIIMTKHU TPsOBa Ja ce 3a0paHu.

* Ha nonmimsra TpsiOBa 1a Oblie IO3BOJICHO J1a TPOBEPSIBa Ch-
JBPHKAHUETO Ha aJIKOXOJ B KPBBTA Ha IIO(BOPUTE Ha CIyYacH
NPUHLHAI, JOpH 0e3 HUKaKBa MHIUKALKS 32 IOpHPaHe el
ymoTpeba Ha aJTKOXOJI.

* BbpXy OIakoBKHTE Ha aJIKOXOJIHUTE HAITUTKH TPsiOBa 12 O'b-
JaT oTIeYaTaH! NPEeAyIPEeKJeHNs 3a BPEAUTE OT aJIKOXO0JIa.

HEALTH PROMOTION AND DISEASE PREVENTION

to implement effective, evidence-based measures,
understanding public attitudes toward them is also
of considerable importance. The degree to which
individual policies are perceived as acceptable and
necessary may matter both for their public support and
for the prospects of their introduction and sustained
implementation. Accordingly, this report presents the
results of a study examining attitudes toward measures
to restrict alcohol use among young adults, with an
emphasis on the student population in Bulgaria.

AIM

This report aims to present the main results of a study
on young adults’ attitudes toward twelve measures
addressing the role of regulations and policies at
restricting alcohol use, and to establish the degree
of acceptance of the specific measures and outline
opportunities for the effective implementation of policy
within the national context.

MATERIAL AND METHODS

The study was conducted using a survey method with
a web-based questionnaire incorporating adapted
sections from the established WHO/ThaiHealth Project
instrument “The Harm to Others from Drinking” (3).
For the purposes of this report, results are presented for
the section addressing attitudes toward policies aimed at
restricting alcohol consumption.

Twelve measures were examined, each rated on a 4-point
Likert scale (1 = Strongly disagree — 4 = Strongly agree).
The specific statement wording included:

* Alcohol is a commodity like any other and does not
require any special restrictions.

* Adults are responsible enough to protect themselves
from the harms caused by their own drinking.

* The authorities are responsible for protecting people
from the harm they may cause themselves through
alcohol use.

* To reduce alcohol-related harm, the number of outlets
selling alcohol should be reduced.

* To reduce alcohol-related harm, the prices of alcoholic
beverages should be increased.

¢ Education and information related to alcohol should be
the most important policies for reducing alcohol-related
harm.

* Advertising of alcoholic beverages should be banned.

» The police should be allowed to test drivers® blood
alcohol content at random, even without any indication
of driving after drinking.

» Warnings about the harms of alcohol should be printed
on the packaging of alcoholic beverages.
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* Tpsi0Ba 1a MMa orpaHUYEHHE 32 Yaca, 10 KOHTO MOXKe Jia ce
KyIIN aJIKOXOJI BEUep.

* He BJIACTUTC, @ POAUTCIUTC TpH6Ba Jla peuiaBaT Ha KaKBa
BB3PACT €THO ACTE MOXKE J1a IMUE aJIKOXOJTHU HAITUTKH.

* CIIOHCOPUPAHETO Ha CIIOPTHCTH, OTOOPU U CHOPTHHU CHOM-
THsI OT aJIKOXOJIHATA MHIYCTPHUs TpsOBa 1a Objae 3a0paHEHO
ChC 3aKOH.

W3Bagkara OT aHKeTHUpaHU Jinna ¢ (opMupaHa Ha CllydacH
MPHUHIMUI CPEl CTYINCHTCKA IMOMyJanns, KaTo JOCTBIIBT JI0
BBIIPOCHUKA € OCUTYPEH Upe3 eIeKTPOHHA MOKaHa, N3Ipare-
Ha IO eJIEKTPOHHA MOIIa.

PE3YNTATU U AUCKYCUA

B m3cenBaneTo yuactBat 401 ctynenty; 305 OT y9acTHHITH-
Te ca xeHu (76.1%) u 96 ca mpxe (23.9%).

AHaHI/IB'I)T Ha HaArjJaCuTe BKJIFOUBA IICHOBU U perHaTOpHI/I
MEpKH, OTpaHMYCHUs BBPXY (U3MUecKaTa JOCTHIHOCT Ha
aJIK0X0Jla, MAPKETHHTa U CIIOHCOPCTBOTO, HHPOPMUPAHETO
3a CBBpP3aHUTE C ymorpedara Bpeau, mopupaHe Ciel yro-
Tpeba Ha aJIKOX0JI, KAKTO U MM0-00IIH MEPKH OTHOCHO JINYHA-
Ta, pO}]I/ITeHCKaTa nu I/IHCTI/ITyI_II/IOHaJ'lHaTa OTFOBOpHOCT.

PasnpeneneHneTo Ha HarjJacUTe Ha AaHKETUPAHUTE KBbM J(Ba-
HaJieceTTe TBBPACHUSATA, OLIEHEHHU 10 4-cTeneHHaTa Jlukep-
TOBa CcKaja, € mpejacraBeHo BB Durypa 1. IIpeacrassHeTo
Ha a0COJIOTHUTE YECTOTH I03BOJISIBA MPEABapUTENIHA IPO-
BEpKa Ha peasiHusi Opoil CTYJeHTH U OCUTYpsiBa JCHCTBUTEII-
Ha OLICHKA Ha CTEIEHTAa Ha ChIJIacHe HAa AaHKETHUPAHUTE.

HEALTH PROMOTION AND DISEASE PREVENTION

* There should be a restriction on the hour until which
alcohol may be purchased in the evening.

« It should be parents, not the authorities, who decide at
what age a child may drink alcoholic beverages.

* Sponsorship of athletes, teams, and sporting events by
the alcohol industry should be banned by law.

The sample of respondents was randomly designed among
the student population, with access to the questionnaire
provided through an electronic invitation sent by email.

RESULTS AND DISCUSSION

A total of 401 students took part in the study; 305 of
the participants were women (76.1%) and 96 were men
(23.9%).

The analysis of attitudes covered pricing and regulatory
measures, restrictions on the physical availability of
alcohol, marketing and sponsorship, informing the
public about related harms, drink driving, as well as
broader measures concerning personal, parental, and
institutional responsibility.

The distribution of respondents’ attitudes toward the
twelve statements, rated on the 4-point Likert scale, is
showed in Figure 1. Presenting absolute frequencies
allows a preliminary check of the actual number of
students and provides a genuine assessment of the
respondents’ degree of agreement.

AnKoxonbT - 06ukHoBeHa cToka NS5 e,
Poputenute onpeaenat sb3pactta NN 82 98 |
OtrosopHocT Ha Bnactute 2NN 129 62
JNnuHa oTroBopHOCT Ha Bb3pacTHuTe  INISEIO 9% 89
OrpaHuyeHue Ha YacoseTe 3a Npogaxba NS 79 | v
YeenndasaHe Ha uenvte  IENIOGE— 91 | I < —
HamanssaHe Ha MecTa 3a npogax6a NSNS 108 127
3abpaHa Ha peknamata OGN 116 132
3abpaHa Ha crioHcopcTeata SN 84 [ 11 T—
MpeaynpexaeHus Bbpxy onakoskvte  ISEIINEEN 115 216 ]
O6pasosaHue v MHbopmupaHocT  [EEIIEEN 137 199
Cnyuyaiiim nposepku Ha BogaunTe  ISSIINEINN 71 26

0 50 100 150 200 250 300 350 400 450

M HanbaHo Hecbra. n

®uzypa 1. PasnpedeneHue Ha Haznacume Ha cmydeHmume
KbM MEPKU 3a NPes8eHyUsi U KOHMPOIT Ha
arnkoxonHama yrnompeba (bpod)
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mStrongly disagree  m

ALCOHOL IS AN ORDINARY COMMODITY

PARENTS DECIDE THE DRINKING AGE

RESPONSIBILITY OF AUTHORITIES

PERSONAL RESPONSIBILITY OF ADULTS

RESTRICTION OF SALE HOURS

PRICE INCREASES

REDUCTION IN POINTS OF SALE

BAN ON ADVERTISING

NUMBER OF RESPONDENTS (N)

BAN ON SPONSORSHIP
WARNING LABELS ON PACKAGING
EDUCATION AND AWARENESS

RANDOM BREATH TESTING OF DRIVERS

OOmuTe pe3yaTaTy OT IPOyYBaHETO pa3KpuBaT audepeHu-
paHa KapTHHA 3a HarJlacuTe Ha CTYJICHTUTE, KOATO HE BOJIU
JI0 €IHO3HA4YeH OTTOBOp Ha BBIIPOCA AU aHKETUPAHUTE
MOAKPEISAT OrpaHMYaBaHETO Ha aJKOXOJHATa KOHCYMaIlusl.
JlaHHWTE TOKa3BaT, 4Ye MHEHHWETO Ha MJIAJUTE BBH3PACTHHU
CHJIHO 3aBUCH OT KOHKPETHHUs THN Mspka. [Ipm mepkute
,,CIIyualiHu IpoBepKH Ha Bojauute u ,,O00pa3oBaHUC U UH-
dhopMupaHOCT™ ce HaOIOAaBa JOMUHUPAHE HAa KATETOPUSATA
,HambeaHO chrioacen/a (n=256 u n=199 cbOTBETHO), KOETO
WHAMKUPA BUCOKA XOMOT'€HHOCT B Harnacute. [Ipu ,,Ankoxo-
JTBT — OOMKHOBEHA CTOKA™ JIBETE KaTErOpHH Ha HechIiacue
obenuusBar 306 or 401 orroBopa, KaTo pasnpelesieHHETO
Mexnay ,,Hamwino vecwriacen/a” (n=151) u ,,Ilo-ckopo He-
chriacen/a” (n=155) e moutu paBHOMEpHO. 3a BCHYKHU OCTa-
HaJIM TBBPJCHUS ce HabroaBa no-O6ajaHcupaHo pasnpese-
JICHUE.

C e YCTAaHOBABAHC HA CTPYKTYypaTa HAa HaArjaaCutTe 1o OT-
HOIICHHUC Ha KOHKPETHUTC MCPKU, IBAHA/ICCCTTC TBbPACHUA
Ca IrpyliMipaHu B TpU OCHOBHH KATCTOPHUU CHOPCHA CTCIICHTA
Ha CbITIACHUC — HIMPOK KOHCCHCYC, YMEpCHA NOAKpCHa U ymMe-
PEHO HEChIIACUC, KATO pAa3rpaHUYaBAHCTO Ha HATJIACUTC 6I/I
JOIPHUHECIIO 3a I/I,E[CHTI/I(l)I/IL[I/IpaHC Ha OHE3HU OT TAX, KOUTO CC
MOJ3BAT C MO-BHUCOKA CTCICH HA MTPUEMAHC U CbOTBETHO UMAT
IIO-roJiAM IoT€HOHuaJl 3a e(beKTI/IBHO npujiaraHe (Ta6nnua
)%

[ ] agree  mStrongly agree

Figure 1. Distribution of students’ attitudes towards
measures for the prevention and control of alcohol
use (n)

The overall results of the study reveal a differentiated
picture of students’ attitudes, which does not lead to an
unambiguous answer as to whether respondents support
restricting alcohol consumption. The data show that
young adults’ opinions depend strongly on the specific
type of measure. For the measures “random breath
testing of drivers” and “education and awareness,” the
category “strongly agree” dominates (n = 256 and n
= 199, respectively), indicating high homogeneity of
attitudes. For “alcohol — an ordinary commodity,” the
two disagreement categories together account for 306
of 401 responses, with an almost even split between
“strongly disagree” (n = 151) and “somewhat disagree”
(n = 155). For all remaining statements, a more balanced
distribution is observed.

To establish the structure of attitudes toward the specific
measures, the twelve statements were grouped into three
main categories according to the degree of agreement
— broad consensus, moderate support, and moderate
disagreement; this differentiation helps identify those
measures that have a higher degree of acceptance
and therefore have greater potential for -effective
implementation (Table 1).
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Tabnuuya 1. Haznacu Ha cmydeHmume KkbM 08aHadecemme
mebpdeHusi (%)

HEALTH PROMOTION AND DISEASE PREVENTION

CpepgHa

%
% CbrnacHu | ctoMiHoCT

HecbraacHu

Cny4aiiHn NpoBeEPKM Ha BoAauUTe
O6pasoBaHue U MHGopmmUpaHoCT
MpepynpexaeHna BbpXy onakoBKuTe
AnKoxonem - 06UKHOBEHA CMOKa
YmepeHa nogkpena (cbrnacue mexay 50-75%)
3abpaHa Ha crnoHcopcTBaTa

3abpaHa Ha peknamara

HamanssaHe Ha mecTa 3a npogax6a
YBennyaBaHe Ha LueHuTe

OrpaHuyeHune Ha YacoseTe 3a npoaakba
YmepeHo Hecbriacue (cbraacue nog 50%)
JlnyHa OTrOBOPHOCT Ha Bb3pPacCTHUTE
OTI’OBOPHOCT Ha Bnactute

Pogutenvte onpeAensT Bb3pactta

18,5% 81,5% 3,37 0,97
15,8% 84,2% 3,29 0,86
17,5% 82,5% 3,27 0,95
76,3% 23,7% 1,95 0,94
40,1% 59,9% 2,84 1,10
38,2% 61,8% 2,83 1,02
41,4% 58,6% 2,76 1,05
44,4% 55,6% 2,71 1,11
49,1% 50,9% 2,59 1,15
53,8% 46,3% 2,47 1,06
52,3% 47,8% 2,45 0,96
54,9% 45,1% 2,43 1,13

Table 1. Distribution of students’ attitudes toward the
twelve statements (%)

Measure % Disagree % Agree Mean (M)

Random breath testing of drivers 18.5% 81.5% 3.37 0.97
Education and awareness 15.8% 84.2% 3.29 0.86
Warning labels on packaging 17.5% 82.5% 3.27 0.95
Alcohol is an ordinary commodity 76.3% 23.7% 1.95 0.94
Moderate support (agreement between 50-75%)

Ban on sponsorship 40.1% 59.9% 2.84 1.10
Ban on advertising 38.2% 61.8% 2.83 1.02
Reduction in points of sale 41.4% 58.6% 2.76 1.05
Price increases 44.4% 55.6% 2.71 1.11
Restriction of sale hours 49.1% 50.9% 2.59 1.15
Moderate disagreement (agreement below 50%)

Personal responsibility of adults 53.8% 46.3% 2.47 1.06
Responsibility of authorities 52.3% 47.8% 2.45 0.96
Parents decide the drinking age 54.9% 45.1% 2.43 1.13

Tpu oT TBBpAEHUSTA IMOJydYaBaT LIMPOKA MOAKpena (Han
80%), mpencTaBIiKu MEpKUTE, CBBp3aHU ¢ yroTpebara Ha
AJIKOXOJ ¥ mogupaHeTo, 00pa30BaHUETO U HHPOPMUPAHOCT-
Ta 3a BPEAWTE W MPEAYNPEAUTEIHNTE HAJINCH BBPXY Ola-
KOBKHTE Ha QJIKOXOJIHUTE HANHMTKH, KaTO Hai-IPUEMIINBH
3a aHkeTupanurte. Ilpu ciyyaliHu IpOBEPKM HA BOAAYUTE 32
yrmoTpeba Ha aJIKOXO0JI, OYTH JIBE TPETH MOCOYBAT, Y€ ca Ha-

Three of the statements received broad support (above
80%), identifying the measures related to drink driving,
education and awareness about harms, and warning
labels on alcoholic beverage packaging as the most
acceptable to respondents. For random breath testing
of drivers, almost two-thirds indicated that they fully
agreed with the regulation, pointing to a strongly
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II'bJIHO CBhIVIACHU C peryjialusaTa, KOETO HaCco4YBa KbM CHUJIHO
n3pa3cHa No3ulurA Ha MJIAAUTE Bb3PACTHU.

[Mlo¢pupanero B HETPE3BO CHCTOSHUE BOAH JIO MAryoOHU TIO-
CJIEININ HE CaMo 3a yHOTPeOSIBALIUTE ATKOXOJ JIHUIA, HO H
3a TAXHOTO OOKpHKEHHUE, KOETO agpecrpa mpodiieMa He caMo
Ha WHUBHUAYaJIHO, HO M Ha 00IIecTBEHO HUBO. [lo nanHM Ha
MBP npe3 2025 1. obmusT Opoii Ha BoJauuTe, YIOTPEOMIH
AJIKOXOJ M y4YacTBaJM B TEXKH IbTHOTPAHCIOPTHHU IIPOU-
3mecTBus, ca 314, kaTo ce peructpupar 18 3aruHanu aumna u
385 panenu yuyactHUIM. ChCTaBEHUTE aKTOBE 32 YCTAHOBEHU
HapyILIEHUs Ha BOAAYMUTE CJIe/l ynoTpeda Ha ajJKoXoj J0CTH-
rar outu 10 000 (4). Ha ¢ona Ha mupokara oduiecTBeHa oc-
BEIOMEHOCT 3a Ipo0ieMa 1 U3HECeHNUTE JJaHHH, NOJIKperaTa
Ha aHKETHPAHUTE HE € 3HEHAIBAIA, HO U 3aTBBPK/aBa He-
00XOIMMOCTTA 32 TTO-CTPOT KOHTPOJI OT CTPaHa Ha BIACTHUTE.

[TocTaBgHETO Ha MPEIYNPEIUTEIHU CTHUKETH 3a 3JIPaBHHUTE
HOCJIEINIH OT yIOTpebaTa Ha aJIKOXOJI BbPXY OIAaKOBKHUTE Ce
UACHTU(GUIMPAT KaTo Jpyra OCHOBHA MspKa 3a peryianus,
KOATO € HellpuemJinBa efBa 3a 17.5% ot anketupanute. ToBa
€ Ba)KHa CTBIIKA 3a OCUTYpsIBaHE Ha MHPOpMUpPaH H300p 3a
MOTPEOUTEINTE U B ITOCOKA MPEBEHIUS Ha 3a00JIsIBaHUATA U
o01mecTBeHOTO 31paBe. MsipKkara [eJin /1a HOBHIIH OCBEIOMe-
HOCTTa CpeJl HACEIEHNETO, HO € BAXKHO /1A Ce TIoIepTae, ue T
nMa IM0-CKOPO MpeayNpeIuTeNieH XapakTep, a He OrpaHuya-
BaIIl AJIKOXOJIHATA KOHCYMaIHs.

TBBpHEHUETO, Ue ,,ATKOXOIBT € CTOKA KaTO BCSKA APYyTa U He
M3HCKBA HUKAKBM CIICIUATHHU OI'PAaHUYEHUS € OTXBBPIIECHO
OT MHO3MHCTBOTO CTYJICHTH, KaTO T€3U JaHHU IEMOHCTpUPAT
KaTeropuyHara MojIKpena 3a HeoOXOIUMOCT OT CHEeUPUIHH
OrpaHUYeHUS (2 He Ja ce IpHeMa KaTo €IEMEHT OT XpaHUTell-
HO-BKYyCOBaTa KyJITypa M 3eME/ICIHe).

JlaHHUTE OT MPOYYBAHETO MOCTABIT OOPA30BAHUETO KATO
BOJICIIA MOJIUTHKA 33 OrpaHUYaBaHe ynorpedara Ha ajKoXoJ
(monkpemna ot Haa 84%) u Makap pa3mpenesieHUeTo Ha u3pa-
3UJINTE ChIJIACHE J1a ¢ Hal-ChIICCTBCHO MPH TOBA TBHPICHUE,
Half-BHCOKa CPE/IHA OIIEHKa ce HaOJI0/1aBa MpH CIIy4aliHUTE
npoBepku. ChIIEBPEMEHHO, BaXKHO € J1a ce 0TOeNexH, 4e 3a
pa3iiuKa OT OrPaHUYUTEIHUS PEryIaTOpeH XapaKTep Ha Impo-
BEPKHUTE HA MO(PHOPU HA CIIYYacH IMPUHIIAI, 00pa30BaTCIHU-
Te ¥ HHPOPMATUBHUTE MEPKU Ca MO-CKOPO alTepHATHBA HA
e(eKTUBHUTE PEryaluy U MENST Ja MOBUIIABAT OCBEIOME-
HOCTTA Ha HACEJICHUETO, a HE J]a PECTPUKTHPAT aJTKOXOJTHATA
KOHCYMaITHSI.

3a0paHaTa Ha pekjaMa Ha aJIKoXoJ M 3a0paHaTa Ha CIIOH-
COpCTBa MOJIyyaBaT ymMepeHa nojakpena (cboTBeTHO 61.8% u
59.9%). ,,HambmHo chritacen/a e orbensizano ot 32.9% npu
TBBPJACHHUETO 3a pekyama U oT 38.8% mpu TBBPAEHHUETO 3a
cnoHCcopcTBO. M 1BETE MEpKH MOTraT Ja ObIaT pas3riekKIaHu
B o0IIaTa KaTeropus Ha IMMOIUTHKH, HACOYEHU KbM OTpaHHYa-
BaHE HAa MapKETHHTA Ha aJIKOXOJHU MPOAYKTH. TO3H pe3yiTar
€ Ba)KCH, 0COOCHO KaTO ce MMa MPEABHJ, Y€ ChBpPEMEHHATa
peKIaMHa Cpefa BCE TO-YeCTO BKJIIOYBA COIHATHHU MPEXKH,
OHJIAHH TIAT(GOPMH, TOMYJISIPHHU JINLA U HHOITYESHCHPH, Ipe3
KOUTO AJIKOXOJTHUTEC IMPOAYKTHU MOTaT Aa 6’B)IaT npeaACTaBAHU
MO TIPUBJIEKATENICH M COLMAIHO MPUEMJIMB HauMH. Mapke-
TUHTOBUTEC IIOCJIaHUSA Cbh3JaBaT INOJOXKUTCIHU acollMalluy U
MOrar Jia IONPHHACST 32 HOpMaJIM3UpaHe Ha KOHCYMaIHsITa.

HamasnsBaHeTo Ha MecTara 3a Ipojax0a ce oIpeness ¢ yMme-
peHa noakpena cpen aaketnpannte (58.6%). Cpen tax 31.7%

HEALTH PROMOTION AND DISEASE PREVENTION

expressed position among young adults.

Driving wunder the influence has devastating
consequences not only for the person who has been
drinking but also for those around them, which addresses
the problem at both the individual and societal level.
According to data from the Ministry of Interior, in 2025
the total number of drivers who had consumed alcohol
and were involved in serious road traffic accidents
was 314, with 18 fatalities and 385 injured participants
recorded. The documented drink-driving offences
reached almost 10,000 cases (4). Against the backdrop
of broad public awareness of the problem and the data
presented, respondents’ support is unsurprising, and
it further confirms the need for stricter control by the
authorities.

Placing warning labels about the health consequences
of alcohol use on packaging is identified as another key
regulatory measure, one considered unacceptable by
only 17.5% of respondents. This is an important step
toward ensuring informed consumer choice and toward
disease prevention and public health. The measure
aims to raise public awareness, but it is important to
emphasize that it is primarily cautionary in nature
rather than restrictive of alcohol consumption.

The statement that “alcohol is a commodity like any
other and does not require any special restrictions”
was rejected by the majority of students, and these
data demonstrate firm support for the need for specific
restrictions (rather than alcohol being treated as an
element of food culture and agriculture).

The survey data identify education as the leading policy
for restricting alcohol use (supported by over 84%); and
although the share expressing agreement is highest for
this statement, the highest mean score is observed for
random breath testing. At the same time, it is important
to note that, unlike the restrictive regulatory character
of random driver testing, educational and informational
measures are more of an alternative to effective
regulation, aiming to raise public awareness rather than
restrict alcohol consumption.

The ban on alcohol advertising and the ban on
sponsorship received moderate support (61.8% and
59.9%, respectively). “Strongly agree” was selected
by 32.9% for the advertising statement and by 38.8%
for the sponsorship statement. Both measures can
be regarded as falling within the broader category of
policies aimed at restricting the marketing of alcohol
products. This result is significant, particularly given
that the contemporary advertising environment
increasingly includes social media, online platforms,
celebrities, and influencers, through whom alcohol
products can be presented in an appealing and socially
acceptable manner. Marketing messages create
positive associations and may contribute to the further
normalization of consumption.

Reducing points of sale received moderate support
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NMPOMOLINA HA 3APABE W MPEBEHLINA HA BONTECTUTE

u3passiBaT IIBJIHO Chrylacke. HechrimacHUTE ChCTaBISIBAT
41.4%, karo npeobiagaBar Te3u ¢ ,,lI0-CKOPO HEChITIACCH/a™
(27.2%) npen kateropuyHo HecbritacHuTe (14.2%). MexxnyHa-
POIHY JaHHH OT HAYyYHH U3CJICABAHUS OTHOCHO (PH3HYECKATa
JIOCTBITHOCT KATO TOJIMTHYECKA MSIPKA 33 OTpPAaHUYaBAHE KOH-
CyMaIUsITa Ha aJIKOXOJI MOCOYBAT, Y€ I'bCTOTATA HA OOEKTUTE
MUMaT poJisi He CaMO 0 OTHOIIEHHE Ha JOCTHITHOCTTA U Yiie-
CHEHHUETO MPHU 3aKyIyBaHe Ha aJIKOXOJIHH IPOIYKTH, HO U IO
OTHOILIIEHHE HA BPEH, KATO HACUJIHME, TPABMHU M MBTHOTPAHC-
MOPTHH MPOU3IIeCTBUSA (5).

YBennuaBaHeTo Ha IEHUTE HA aJIKOXOJIHUTE HAMTUTKH (55.6%)
roJlyyaBa IMo-HHUCKa MoAKpena, kato camo 32.9% ca HambJi-
HO CBIVIACHHU € Ta3u peryianuu. ChlieBpeMEeHHO eMIIUPUYHU
MAHHU OT PA3JIMYHU IBP)KaBH EMOHCTPUPAT, Y€ IOJIUTH-
KHUTE 32 KOHTPOJ Ha alIKOXO0Ja, HACOYCHH KBM ITOBHIABaHE
Ha JaHBYHOTO OOJaraHe W OrpaHMYaBaHE HA JOCTHITHOCTTA
Ha aJKOXOJNHUTE HAMTKHU, BOASAT 0 HaMalsBaHE Ha 00IIa-
Ta CMBPTHOCT U Ha HEpaBEHCTBaTa B 371paBeTo (6). OT npyra
CTpaHa, OTCIa0BaHETO WITU IPEMAXBAHETO HA TE3U MOTUTUKH
nMa HeOsaronpusTeH eGekT BbpXy 3ApaBeTO HA HACCICHHUE-
TO.

[Tpn orpannuaBaHeTo Ha Yaca 3a Npojaxkda HariIacuTe Ha
AQHKETHPAHUTE Ca PA3HONOCOYHH. JlenbT Ha KaTeropu4HO
HecbracHUTE (23.2%) € OT4eTeH KaTo Hal-BHCOK B IpyraTa
Ha TBBPJCHUSTA C yMEPEHA MOJKpPENa, KOETO Mperoara u
M0-BHCOKA CTEMEH Ha ChIIPOTHBA IIPH MIPUEMAaHE Ha MoA00Ha
MsipKa. Berpekn nonspusnpanara nmoakpena U BUCOKHUS I
Hecobriacue (49.1%), orpaHnuaBaHETO Ha YacOBETE 3a IPO-
Jax0a ocTaBa BakKeH MHCTPYMEHT, Tl KaTo MOJOOHU pery-
JIAIY ca HACOYCHM KbM HaMaJIsiBaHE Ha OCTHIIA U CUTYallU-
UTe, B KOUTO yHoTpedaTa Moxe Ja ObJie CBbP3aHa ¢ 10-BHCOK
PHCK OT MHIUJIEHTH U BPEIU.

3abpaHaTa 3a pekJiaMa, HaMaJIIBaHETO Ha MECTaTa 3a MPOoJaK-
0a W yBeIMYaBaHETO HA IICHUTE Ca MEPKH, JCPUHUPAHU OT
C30 karo Hail-eh)eKTHBHH M MKOHOMHYECKH OCBHIICCTBHMHU
(,,best buys™) cpen MHTEpBEHIIMH 3a OTpaHUYABAHE YIIOTpPE-
Oara Ha ajaKoxoi. Bbrpeku ToBa pe3ynTaTUTe B HACTOSILOTO
MPOy4YBaHE JEMOHCTPHUPAT MO-HUCKA MPUEMIIMBOCT HA TPUTE
MEpKH B CPaBHEHHUE C Te3H 3a OCBEAOMEHOCT M MH(pOopMUpa-
HOCT. YMepeHara MojKpena cpeji aHKeTHPaH! JIUIa KOHTpac-
THpa C HayYHO-JJ0KA3aTeJICTBEHATa €()EKTHBHOCT M MOCTaBS
BBIIPOCA JIAJIH IT0-HUCKa O0IIeCTBEHA MOKPEIa MOXe 1a 10-
BeJle JI0 HAaJIKTHA U YCTOMYMBA OCHOBA 32 HMILICMEHTHPAHE
Ha peryJaTOpHUTE MEPKHU B HAI[HOHAJICH KOHTEKCT.

JInunara OTT'OBOPHOCT Ha BB3PACTHUTE 3a COOCTBEHUTE UM
Bpenu (53.8%), orroBopHocTTa Ha poauTenuTte (54.9%) u Tazu
Ha BracTtute (52.3%) ca OTXBBPJIEHH OT MHO3UHCTBOTO MJIa-
11 Bb3pacTHU. OT MepcreKkTrBaTa Ha 0OIIECTBEHOTO 3/[paBe
JIAHHWTE 32 KOHKPETHUTE HATJIACH TIPEJICTABIISIBAT CIIOIEICHA
OTrOBOPHOCT MEXK/1y MHANBUIYATHHS N300p 1 pOIISITa HA MH-
CTUTYLIUUTE.

HesaBucumMo 0T pa3auuusTa o OTHOIICHNE Ha ABAHAIECETTE
TBBP/CHUSI, AJIKOXOJI'BT HE CE BB3IpPUEMA KaTO OOMKHOBEHA
CTOKa U HACTOALIUTE PE3YyITaTH AEMOHCTPUPAT MOAKpeNa 3a
crienquUYHN HHTEPBEHIIMY 32 OrpaHHyYaBaHe Ha yrnoTpedarta
Ha aJKoXoJ. Bapupaliky OT HIMPOK KOHCEHCYC 3a CIIy4alHU
MIPOBEPKH Ha MOJIHMLEHCKNTE BIACTH 33 ChABPKAHUE HA AJIKO-
XOJI B KPBBTA, JI0 IT0-CKOPO HECHIJIACHE B TOBA, Y€ BIACTUTE
ca OTTOBOPHH Jia IIpeJIIa3BaT Xopara OT IeTUTe, KOUTO MOTaT

HEALTH PROMOTION AND DISEASE PREVENTION

among respondents (58.6%). Among them, 31.7%
expressed full agreement. Those disagreeing accounted
for 41.4%, with “somewhat disagree” (27.2%)
outweighing “strongly disagree” (14.2%). International
research data on physical availability as a policy
measure for restricting alcohol consumption indicate
that the density of outlets plays a role not only in
accessibility and ease of purchasing alcohol products
but also in harms such as violence, injuries, and road
traffic accidents (5).

Raising the prices of alcoholic beverages (55.6%)
received lower support, with only 32.9% fully agreeing
with this regulation. At the same time, empirical
evidence from various countries demonstrates that
alcohol control policies aimed at raising taxation and
restricting the availability of alcoholic beverages
lead to reductions in overall mortality and in health
inequalities (6). Conversely, weakening or removing
such policies has an adverse effect on population health.

Regarding the restriction of sale hours, respondents’
attitudes were divergent. The share of those who strongly
disagreed (23.2%) was the highest recorded among the
statements with moderate support, suggesting a higher
degree of resistance to the adoption of such a measure.
Despite the polarized support and the high share of
disagreement (49.1%), restricting sale hours remains
an important tool, as such regulations aim to reduce
access during situations in which consumption may be
associated with a higher risk of incidents and harm.

Banning advertising, reducing points of sale, and raising
prices are measures defined by the WHO as the most
effective and economically feasible (“best buys”) among
interventions for restricting alcohol use. Nevertheless,
the results of the present study show lower acceptability
of these three measures compared with those relating
to awareness and information. The moderate support
observed among respondents contrasts with their
evidence-based effectiveness and raises the question of
whether lower public support may undermine a reliable
and sustainable basis for implementing regulatory
measures within the national context.

The personal responsibility of adults for harm to
themselves (53.8%), the responsibility of parents
(54.9%), and that of the authorities (52.3%) were rejected
by the majority of young adults. From a public health
perspective, the data on these specific attitudes reflect
a shared responsibility between individual choice and
the role of institutions.

Notwithstanding differences across the twelve
statements, alcohol is not perceived as an ordinary
commodity, and the present results demonstrate
support for specific interventions to restrict alcohol use.
Ranging from broad consensus on random police testing
of blood alcohol content to relative disagreement that
authorities are responsible for protecting people from
harm they may cause themselves through alcohol use,
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MPOMOLNA HA 30PABE W MPEBEHLNA HA BOJIECTUTE

Jla CH MPHYUHAT Ype3 yrnorpeda Ha ajKoXoJ, MHO3UHCTBO-
TO CTYACHTH IpUEMaT HEOOXOMMMOCTTa OT perynanus. Ha
(doHA Ha Te3W MAHHH PEAWIIA MEKIYHAPOIHHU H3CICIBAHUS
MOTBBPKIaBAT CKJIIOHHOCTTA HA XOpaTa Jia IIPUeMar Imo-JIeCHO
MEpKH, CBBP3aHHU ChC OCBEIOMEHOCT U MH(POPMUPAHOCT, OT-
KOJIKOTO MEPKH, KOUTO OMXa OrpaHUYMIN U300pa U J0CThIIa
uMm (7).

3AKNMIOYEHUE

Hacrosioto mpoy4BaHe MOKa3Ba, Y€ CpPEI H3CIICABAHUTE
CTYJICHTH CHUIECTBYBa KaTeropHyHa IOJKpEIa 3a onpe/elie-
HU peryJaTopHH MEpPKH, HACOUYEHH KbM OrpaHHYaBaHE yIIO-
TpebaTa Ha aTKOXOJ (KaTO MPOBEPKH Ha CHIBPKAHUETO Ha
aJIKOXOJI B KpBBTa Ha MO(HhOPHUTE; 00pa3oBaTeIHO-HHPOpMa-
LIMOHHH MEpKH). Makap nojikpernara Jia He € eJHO3HaYHa IPH
BCHYKH IMOJUTHKH, TE3W HATJIACH CJeBa Jia ObJaT OTYCTECHH
OT UHCTUTYHUHUTEC U NOJIUTUYCCKU aHTAXXKUPAHUTE JIMILA IIPU
00CHXKIaHETO Ha OBJCHIM IPOMEHH B aJIKOXOJHATA MOJIUTH-
Ka. B TO3M KOHTEKCT, IIMPOKO MOJIKPEISTHUTE 00pa3zoBaTell-
HU KaMIIaHWM MOTaT Jia CIyXaT KaTo BaKEH MHCTPYMEHT 3a
MOCTaBsIHE Ha OCHOBH 3a BBBEXKJAHE Ha BCEOOXBATHH pery-
JIATOPHHU M OrPAaHUYUTEIIHU MEPKH B 00JIACTTA Ha [IEHOBATa
JIOCTBITHOCT, (hU3MUecKara AOCTHIHOCT, peKjIaMaTa U CIOH-
COPCTBOTO.
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Against this backdrop, a number of international studies
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awareness and information more readily than measures
that would restrict their choice and access (7).

CONCLUSION

This study shows that, among the students surveyed,
there is firm support for certain regulatory measures
aimed at restricting alcohol use (such as testing drivers’
blood alcohol content and educational-informational
measures). Although support is not uniform across all
policies, these attitudes should be taken into account
by institutions and policymakers when discussing
future changes to alcohol policy. In this context,
widely supported educational campaigns can serve
as an important tool for laying the groundwork for
introducing comprehensive regulatory and restrictive
measures in the areas of price accessibility, physical
availability, advertising, and sponsorship.
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XPAHW 1 XPAHEHE

NMPOYYBAHE HACBbABbPXAHUETO
HA MUHEPAJTIU U
MUKPOEJNIEMEHTU B
CNAOKAPCKU U3OENUA

I'unka I[laynosa, Pocuna I'eopruesa

Hayuonanen yenmsp no obwecmeeno 30page u aHaiusu

PE3IOME

Buveeoenue: Craoxapckume uzoenuss ca wupoxo KOHCYyMu-
pana epyna Xpamu ¢ 6UCOKO CbOBbPICAHUE HA 3AXAPU, XAPAK-
mepuzupawu ce ¢ npusmeH 6Kyc, apomam u 6UCOKA eHep-
eutina cmounocm. Jlannume 3a MUHEPATHUS UM CHCMAE CA
02paHuYeHU, BbNPEeKU 3HAYEHUEeMO UM NpU OYEHKAMd Hd
XpaHumennus npuem.

Ileama na nacmosiwomo npoyusane e 0a ce onpeoenu Cb-
ObpIICAnUemo Ha MUHEPAIU U MUKPOeIeMeHMU 6 CLa0Kap-
cKu uzoenusn (buckeumu u eaghau), npeonacanu Ha O6vacap-
CKuUsi nasap.

Mamepuan u memoou: Hscnedsanu ca obwo 75 6p. crao-
Kapcku uzoenus — 42 npoou buckeumu u 33 npoou eaghau om
muwpeosckama mpedica. Cvovpoicanuemo na Na, K, Ca, Mg,
Fe, Cu, Zn u Mn e onpedenero upez amomnoadbcopoyuornHa
cnekmpomempus (AAC) ¢ nramvkoe amomusamop, a Ha P
upes UV-cnekmpogomomempusi.

Pesynimamu: CpedHomo CvOwbpoicanue Ha uU3Cieosanume
MuHepanu u mukpoeiemenmu 6 ouckeumume (mg/100g)
e: Na — 166,0 + 2,9; Ca — 41,52 + 0,78, Fe — 2,97 £ 0,09,
K — 301,17 £ 15,06, Mg — 46,09 + 2,30; Cu — 0,32 £ 0,02;
Zn — 0,57 = 0,06, Mn — 0,58 = 0,03 u P — 108,9 + 6,5. Ilpu
saprume cvomeemuume cmouniHocmu ca: Na — 108,0 = 1,9;
Ca — 53,94 + 1,02, Fe — 3,41 £ 0,10; K — 351,8 = 17,6, Mg —
57,27 £ 2,86; Cu— 0,34+ 0,02; Zn — 0,69 + 0,07; Mn — 0,57
+0,03uP—124,5+75.

3akniouenue: [lonyuenume pesynmamu npedocmassam ax-
myanHu OaHHU 3a MUHEPANHUA CbCMA8 HA CAAOKAPCKUme
uzoenus, npediazanu Ha ovieapckus nasap. Te moeam da
6vOam U3NOA38aHU NPU AKMYATUUPAHe HA Oa3ama OaHHU
34 XUMUYEH CbCIAg Ha Oba2apcKume Xpanu, npu OYeHKa Ha
XPanumenHus npuem, npu pazpabomeane Ha NPenopvKu 3a
30paBOCIO8HO XpaHeHe U Op.

KaouoBn AYMHU: MUHEpATIU, MUKPOCIIEMCHTH,
ClIaAKapCKu usaeiaus, 6I/ICKBI/ITI/I, Ba(I)J'II/I, XPpaHUTCIICH
CbCTaB

FOOD AND NUTRITION

STUDY OF THE MINERAL
AND TRACE ELEMENT
CONTENT IN CONFECTIONERY
PRODUCTS

Ginka Paunova, Rossitsa Georgieva

National Center of Public Health and Analyses

ABSTRACT

Introduction: Confectionery products are a widely
consumed food group with a high sugar content,
characterized by a pleasant taste, aroma, and high
energy value. Data on their mineral composition are
limited, despite their importance in assessing dietary
intake.

The aim of the present study is to determine the mineral
and trace element content of confectionery products
(biscuits and wafers) available on the Bulgarian
market..

Material and Methods: A total of 75 confectionery
products were analysed, including 42 biscuit samples
and 33 wafer samples from the retail chain. The content
of Na, K, Ca, Mg, Fe, Cu, Zn, and Mn was determined
by flame atomic absorption spectrometry (AAS), while
P content by UV spectrophotometry.

Results: The average content of minerals and trace
elements in biscuits (mg/100 g) was as follows: Na —
166.0 = 2.9; Ca — 41.52 £ 0.78; Fe — 2.97 + 0.09; K —
301.17 £ 15.06; Mg — 46.09 = 2.30; Cu— 0.32 £ 0.02; Zn
—0.57 +£0.06;, Mn—0.58 = 0.03; and P— 108.9 = 6.5. For
the wafers, the corresponding values are: Na — 108.0 +
1.9; Ca—53.94+1.02; Fe—3.41 £0.10; K—351.8 = 17.6;
Mg — 57.27 £ 2.86;, Cu— 0.34 = 0.02; Zn — 0.69 = 0.07;
Mn —0.57 £0.03; and P — 124.5 £ 7.5.

Conclusion: The results obtained provide up-to-date
data on the mineral composition of confectionery
products available on the Bulgarian market. They
can be used to update the database on the chemical
composition of Bulgarian foods, assess dietary intake,
develop healthy eating recommendations, and for other
related purposes.

Key words: minerals, trace elements,
confectionery products, biscuits, wafers,
nutritional composition
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XPAHW N XPAHEHE

BbBEOEHUE

Bpb3kata MexKay XpaHEHETO M 3IpaBeTO, KAKTO U M300pBT
Ha XPaHUTEICH PEXUM, CbOOpa3eH ¢ MHIUBHIYaJIHHUTE I10-
TpeOHOCTH, ca 00EKT Ha 3acHJIeH 00mecTBeH nuTepec. ETu-
KeTHPAHETO Ha XPaHUTE NPEeNOCTaBs WHpopManus 3a xpa-
HUTEJHHUA MM CBhCTaB W Iojarnomara MHGOpMHpaHUs H300p
Ha norpebutenute. [lo3HaBaHETO Ha MPUHLIMIIUTE HA 3apa-
BOCJIOBHOTO XpaHEHE M NPABIJIHOTO THIKYyBaHE HA HHPOP-
MalusATa BbPXY €THKETHUTE ca MPEANocTaBKa 3a (opMUpaHe
Ha 37paBOCIIOBHH XPaHUTEIHH HABUIIM, KATO Ba)KHA POJIS B
TO3W TpoLeC UMAT WH(POPMAITMOHHUTE U 00pa30BATEITHHUTE
kammanu# (1).

MpuHepanuTe U MUKPOEGIEMEHTHUTE Ca JKU3HEHO BAXKHH 3a
MPOIIECUTE B YOBEUIKUSI OPraHU3bM, KaTo XpaHaTa € OCHO-
BEH H3TOYHUK 34 MNOCTBHIIJICHHUETO UM. HanI/ISIT U KaJIUAT Ca
HEOOXOIMMHU 3a TOIIbpKaHe Ha OCMOTHYHHS OanaHc u pH.
Kanmust u pocdopsT ca cTpyKTYpHH KOMIIOHEHTH Ha KOCT-
HaTa CUCTEMA: KaJllUAT y4daCcTBa U B KPBBOCHCUPBAHETO,
MYCKYJIHOTO CBHKpPallEHUE U HEPBHO-MYCKYyJIHATa IIPOBOAU-
MocT, a (ochOopBT € YacT OT KIeThIHUTE MeMOpaHu. JKes-
30TO € HEOOXOIMMO 32 00pa3yBaHETO HA XEMOIJIOOWH U HOP-
MaJTHOTO (pyHKIIMOHUPAHE Ha IEHTPaJHaTa HEPBHA CUCTEMA.
Jpyrure MUKpOHYTPUEHTH - MarHE3Ul, MAHI'aH, MEJl U LIMHK
UTpasT Ba)kKHA POJIsl B Pa3lIMYHM METAOOJIMTHU IPOLECH B
YOBEIIKOTO Ts10 (2). JlHeBHUTE pedepeHTHH CTOMHOCTH 3a
MIpUEM Ha Te3u ellieMeHTH ca omnpeneieHu B Permament (EC)
Ne 1169/2011 (Ta6numa 1).

Ta6bnuuya 1. [JHesHu peghepeHmHU Korudecmea 3a rpuem Ha
MUHepanu u MUKpoesieMeHmu cbanacHo PeanameHm

FOOD AND NUTRITION

INTRODUCTION

The relationship between diet and health, and the
importance of choosing a diet that is tailored to individual
needs, are subjects of heightened public interest. Food
labelling provides information on nutritional composition
and enables consumers to make informed choices.
Understanding the principles of healthy eating and
correctly interpreting label information are prerequisites
for developing healthy eating habits. Information and
educational campaigns play an important role in this
process. [1].

Minerals and trace elements are essential for processes
in the human body, and food is the main source of
these nutrients. Sodium and potassium are necessary
for maintaining osmotic balance and pH. Calcium and
phosphorus are structural components of the skeletal
system; calcium also plays a role in blood clotting,
muscle contraction, and neuromuscular conduction,
while phosphorus is a component of cell membranes.
Iron is necessary for the formation of haemoglobin and
for the normal functioning of the central nervous system.
Magnesium, manganese, copper and zinc are other
micronutrients that play an important role in various
metabolic processes in the human body [2]. The daily
reference intakes for minerals and trace elements are
specified in Regulation (EU) No. 1169/2011 (Table 1).

Table 1. Daily reference intakes for minerals and trace
elements according to Regulation (EU) No.

(EC) Ne 1169/2011 1169/2011.
EnemeHt/ Element Na Ca Fe K Mg Cu Zn Mn P
Pegepenter npuem (mg)/ 2400 | 800 14 2000 | 375 1 10 2 700
Reference Intake (mg)

CrakapcKUTe M3JeNHs ¢ KOHCYMHUPAT MIUPOKO OT BCHUKH
BB3PACTOBH M COLIMAIHU TPYTHU. [[pOABIKUTETHHUSIT UM CPOK
Ha FOJIHOCT OJAaronpHsITCTBA MACOBOTO MTPOU3BOJCTBO U IIIHU-
pokoTo uM pasznpocTtpanerue (3). Uectara UM KOHCyMaIus
MOXe Jia JIOBEJIC 0 MOBHUIICH MPHEM Ha €HEeprusi, 3axapu H
Ma3HUHH, KOETO YBeJIHYaBa PUCKA OT HAJHOPMEHO TErJo M
CBBP3aHUTE C HErO XPOHUYHU He3apa3HH 3a00JIsIBAHMSL.

buckBuTtuTe W BaduUTE HAKW-YECTO CE KOHCyMHpAT KaTo
MEXKJIMHHA 3aKYCKa MJIM B KOMOWHAIUs ¢ Yail u kade (4, 5).
TpaIuIMOHHO TE3W MPOAYKTH HE CE PasriIe)KJaT KaTo 3Ha-
YUM U3TOYHHMK HA MUHEPAJIH M MUKpoeleMeHTH. [Ipe3 mo-
CJIE/IHMTE TOAMHM obade ce HaONroaBa 3acHIICH MHTEpEC
KbM pa3padOTBaHETO Ha CIaJKAPCKU M3JEIHs C MOJ00peH
XPaHUTEJICH MPOQUIT Ype3 BaraHe Ha CypOBHHH KaTo SIKH,
cycaM M II'bJTHO3BPHECTH OpalliHa, KaKTO U Ype3 00orarsBaHe
C BUTAMUHU M MUHEPAIIH, KOETO CE OTPA3siBa M B CTUKETUPA-
HETO Ha npoaykture (3).

[lenTa Ha HACTOSIIOTO MPOYYBAHE € 1A CE ONPEICIH ChIbp-
kaHueTo Ha MuHepanute Na, K, Ca, Mg u P u Ha muxpoene-

72

Confectionery products are widely consumed by people
of all ages and from all social groups. Their long shelf life
makes them ideal for mass production and widespread
distribution [3]. However, frequent consumption can
lead to an increased intake of energy, sugars and fats,
thereby increasing the risk of becoming overweight and
developing related chronic non-communicable diseases.
Biscuits and wafers are most often consumed as a snack
or in combination with tea and coffee [4, 5]. Traditionally,
these products are not considered a significant source
of minerals and trace elements. However, in recent
years, there has been an increased interest in developing
confectionery products with an improved nutritional
profile through the use of raw materials such as nuts,
sesame and whole grain flours, as well as through
enrichment with vitamins and minerals, which is
increasingly reflected in product labeling [3].

AIM

The aim of the present study is to determine the content
of the minerals Na, K, Ca, Mg, and P, and of the trace
elements Fe, Cu, Zn, and Mn in biscuits and wafers
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menTute Fe, Cu, Zn u Mn B OuckButy u Bad)yu, mpeajiaranu
Ha OBJITAapCKUs Ia3ap, 3a MoJiyyaBaHEe HAa aKTyaJHH JaHHU
3a MUHCPAJIHHUS UM ChCTaB, IOANOMAraHe Ha OlCHKATa Ha
XPaHUTEIHUS MPUEM U aKTyallM3UPAHETO Ha 0a3ara JaHHU
32 XUMUYHUS ChCTAB HA OBJITAPCKUTE XPaHHU.

MATEPUATIU U METOAU

N3caenBanu npoaykTu: 75 npoOu ciakapcKy U3IETUs, OT
KOHTO:

* 42 mpoOu OMCKBUTH;
* 33 nmpobu Baduu.
IHoaroroBka Ha npodute

[TpobomoaroroBkara e u3BbpIIeHA Ype3 MuHepanuzanus (0,5
g npoba) B MW cucrema 3a pasrpaxiane ,,MILESTONE®,
M3I0JI3BAINA CHJIOBE OT XMMUYECKH MOAU(HUIMpaH TedIoH
C BHCOKA YCTOWYHMBOCT Ha TEMIIepaTypa M HajsraHe, KOWTO
MPONyCKa MHMKDPOBBIHU. MUHepain3anuara € H3BbpIIeHa
ChC CMEC OT a30THA KHMCEIMHA U BOAOPOJCH MEPOKCH, TIPH
MakcuMaiHu Temreparypa 260 °C u nanarane 35 bar, cb-
rmacHo bJIC EN 13805:2015 (6).

AHAJTUTUHYHO oNpeiessiHe

Ceabpxkanuero Ha Na, K u Ca e onpezeneHo upe3 BbTpell-
HOJIa0OpaTOpHO BalWIMpaHU MeToAMkH, a Ha Fe, Mg, Cu,
Zn 1 Mn — 4ype3 cTaHAaPTU3UPAHU METOJH C U3II0JI3BAHE HA
aTOMHOA0COpPOLIMOHHA CIIEKTPOMETPHS C MJIAMBKOB aTOMHU-
3arop (FAAS) (7, 8). CrabpkanueTo Ha P e onpeneneno upes
UV-cnekrpodoromeTpuucH Metox (9).

HOJ‘Iy‘IGHI/ITG AHAJIMTUYHU XapaKTCPUCTUKU (FpaHI/ILII/I Ha

OTKPUBAHC U OHNPCACIISIHC, TOYHOCT, IIOBTOPACMOCT U HEOII-

peI[eJ'IeHOCT) MOTBBPIKAABAT HPUTOAHOCTTA HA U3MIOJI3BAHUTE

METOAHU 3a OIpeACIAHC HAa U3CICABAHUTC CJICMCHTH (Ta6m/1—

ma 2).

Tabnuya 2. AHanumu4yHu xapakmepucmuku Ha Memodume
3a onpederisiHe

FOOD AND NUTRITION

available on the Bulgarian market, in order to obtain up-
to-date data on their mineral composition, assist in the
assessment of dietary intake, and update the database on
the chemical composition of Bulgarian foods.

MATERIALS AND METHODS

Tested products: 75 confectionery samples, of which:
* 42 biscuit samples

* 33 wafer samples

Sample Preparation

Sample preparation was performed by mineralization (0.5
g sample) in a MW digestion system ,,MILESTONE®,
using vessels made of chemically modified teflon
with high temperature and pressure resistance, which
transmits microwaves. Mineralization was performed
with a mixture of nitric acid and hydrogen peroxide, at
a maximum temperature of 260 °C and a pressure of 35
bar, according to BDS EN 13805:2015 [6].

Analytical Determination

The content of Na, K and Ca was determined using in-
house validated methods. The content of Fe, Mg, Cu, Zn
and Mn was determined using standardised flame atomic
absorption spectrometry (FAAS) methods [7, 8]. The P
content was determined using a UV spectrophotometric
method [9].

The analytical characteristics obtained (limits of
detection and determination, accuracy, repeatability and
uncertainty) confirm the suitability of the methods used
to determine the concentrations of the studied elements
(Table 2).

Table 2. Analytical characteristics of the determination
methods

EaemenT
Element

ITapameTsp
Parameter

K Mg Cu Zn Mn P

JlpmxuHa Ha BhaHATA (A), nm/

Wavelength (1), nm 330,2 422,7 2483

769,9 285,2 324,8 213,9 279,5 830,0

I'pannna Ha otkpusane (LOD)
mg/l/Limit of Detection (LOD) L5 0,014 0,041
mg/

0,018 0,011 0,021 | 0031 | 0019 0,01

I'paHuLa Ha Onpeess-
He (LOQ) mg/l/Limit of 3,03 0,028 0,082
quantification (LOQ)mg/1

0,040 0,022 0,042 0,062 0,038 0,02

Heomnpenenenoct (U), mg/kg/

Standard Deviation, RSD%

Uncertainty (U) mg/kg 0,02 77 0,02 184 11,2 0,07 0,54 0,01 68,5
Tounoct, %/Accuracy, % 100 99,6 97,0 98,1 101 97,3 98,0 98,2 102
OTHOCHTEIIHO CTaHJapT-

HO oTKJI., RSD%/Relative 1,92 2,34 4,17 0,71 1,28 3,15 4,8 2,14 2,09
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XPAHW N XPAHEHE FOOD AND NUTRITION

PE3YNTATHU RESULTS

PesynraTuTe OT M3CneABaHUTE MHHEPAIH U MUKPOCIEMEHTH The results of testing the mineral and trace element
B MPOOH OT OMCKBHUTH U BahIu ca MPEICTABEHH B TAOIHIIH 3 content of biscuit and wafer samples are presented in
n4. Tables 3 and 4.

Tabnuuya 3. YcmaHogeeHo cbObpxxaHue Ha MuHepanu u
MukpoenemeHmu 8 buckeumu, mg/100g

Enement
\ Na K Ca Mg P Fe Mn Cu Zn
IMapameTrsp
bucksutn
¢ ThMCH 4037 202+10 27,9+0,5 59,9+3,0 - 2.34+0,07 1,350,068 | 0,39+0,025 | 1,04+0,104
HIOKOJIag
(n=1)
bucksutn
Cﬁ%i“;g“ 5039 196%10 20,0+0,4 41,5421 - 1,37+0,04 1,020,050 | 0,29+0,019 | 0,85+0,085
(0=1)

bucksutu ¢
MeJl, OpexH 16343 22311 41,0+0,8 36,4+1,8 1137 5,100,15 0,680,034 | 0,30+0,020 | 0,46+0,046
wkanena | (143+194) | (206+243) | (39,2+43,1) | (33,7+39,1) | (101+109) | (4,93+5,14) | (0,57+0,73) | (0,27+0,36) | (0,42+0,48)

(n=3)

BHCKBUTH ¢ 166+3 365+18 46,0+0,9 43,1+2,2 99+6 2,92+0,09 | 0,320,016 | 0,31+0,020 | 0,50+0,050
kape (n=3) | (161<170) | (343+373) | (44,0+49,7) | (42,4+43,9) | (89+106) (2,72+3.21) | (0,30+0,33) | (0,27+0,34) n=2

Phoswm | 7 | 3teeis | 420508 | 464123 | 1097 3535000 [ 03940020 | (oo e | 0530083

xpent (23) | (7075 | (@97:331) | (40.4+458) | (431-487) | (101+114) | (2.89+4.23) | (034:047) 2= 1=, (0,50+0,56)
Bucksurn

C:Tcrcoﬂac’fj;o 61+1 21611 37,8+0,7 29,1+1,5 66+4 3,25+0,10 0,25+0,013 | 0,19+0,012 | 0,28+0,028
MO;’OBG (52+71) | (207+224) | (34,7:39,1) | (28,7+30,2) (62+71) (2,95+3,51) | (0,24+0,27) | (0,18+0,20) | (0,27+0,30)

(n=3)
Ec“lf:lf;‘g;‘ 83+2 344417 29,7+0,6 52,042,6 93+6 4,3140,13 0,49+0,024 | 0,38+0,025 | 0,56+0,056
xpemt (n3) | (77789 | (329+364) | (267:354) | (51.5:523) [ (84+114) (2,84+5,12) | (0,48+0,51) | (0,33+0,42) | (0,54+0,58)
Bucksutn
C MJICYCH
Kﬁigf’” 8142 371+19 49,7+0.,9 44,6422 89+5 2,71+0,08 0,56+0,028 | 0,370,024 | 0,51+0,051
caronoen. | (75%93) | (337+405) | (474+532) | (42,9+46,]) (77+95) (2,05+2,84) | (0,55+0,58) | (0,35+0,42) | (0,48+0,55)
Ha riasypa
(n=3)
E‘:fﬁ"gg: 162+3 331217 41,9+0,8 50,742,5 1016 4,93+0,14 | 0,54+0,027 [ 0,49+0,032 | 0,600,060
o & T3y | (1384180) | (287+414) [ (37.8+44.1) | (50,1+50.9) (91+108) @4,31+5,32) | (0,52+0,55) | (0,45+0,52) | (0,59+0,63)
E“g:g;: 26545 206=10 39,2+0,7 32,7+1,6 20813 2,05+0,06 0,56+0,028 | (50 003 | 0:42+0,042
(n3) (189+284) | (190+217) | (357+42,3) | (32,4+32,9) | (193+224) | (1,73+2.40) | (0,52+0,59) »20%0, (0,40+0,48)
Bf‘]’(‘;‘;‘;z“ 150+3 36118 45,8+0,9 50,4+2,5 11247 2,83+0,08 0,56+0,028 | 0,370,024 | 0,59+0,059
(n6) (135+160) | (336+415) | (34,9+48,8) | (50,1+50,7) | (95+127) | (2,09%3,59) | (0,49+0,62) | (0,30+0,44) | (0,51+0,67)
bucksutn
¢ KaKkao 14443 295415 57,9+1,1 38,942,0 966 1,86+0,05 0.35£0,018 | (5 0 pa | 04120,041
pmmako | (135+160) | (258+324) | (54,2+58,7) | (37,2+39,0) (88+119) (1,66+1,92) | (0,33+0,37) st (0,39+0,43)
(n=3)

Buckmntit ¢ | - 5. 279414 | 497009 | 384419 8145 190006 | 03420017 |00 016 | (3520400
HPHK (3) | ©27100) | (243:295) | (45.9+53,0) | (38.3:38.4) (76+86) (1,82+1,97) | (0,33+0,34) s #3970y
bucksutn

¢ dbeT.

dn?;iM;d N 75+1 382419 40,3+0,76 78,5+3,9 14549 2,89+0,09 | 0,68+0,034 | 0,68+0,034 | 0,95+0,095
ok _Mﬁeq_ (73+79) | (355+413) | (42,1+38,80) | (69,8+91,3) | (134+155) | (2,34+3,53) | (0,65+0,69) | (0,65+0,69) | (0,88+1,06)
Ha riasypa

(n=3)
Bucksurn
KaKaoBU
C MIleueH 8142 37019 49,7+0,9 44,6422 89+5 2,71+0,08 0,5140,026 | 0,23+0,02 | 0,450,045
KpEM U KO-
Koc (n=1)
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XPAHW N XPAHEHE FOOD AND NUTRITION

Table 3. Determined content of minerals and trace
elements in biscuits, mg/100g

Element
\ Na K Ca Mg P Fe Mn Cu Zn
Product

Dark
chocolate
biscuits

(n=1)

Coffee
biscuits 503+9 196£10 20,0+0,4 41,5+2,1 - 1,37+0,04 1,02+0,050 0,29+0,019 0,85+0,085
(n=3)

403+7 202<£10 27,9+0,5 59,9+3,0 - 2,34+0,07 1,35+0,068 0,39+0,025 1,04+0,104

Biscuits

with honey, 163+3 223+11 41,0+0,8 36,4+1,8 11347 5,10+0,15 0,68+0,034 | 0,30+0,020 | 0,460,046

C“I‘Illtrfa;‘;‘il (143+194) | (206+243) | (39.2+43,1) | (337+39.) | (101+109) | (@.93+5,14) | (0,57-0.73) | (0,27+0.36) | (0.42+0,48)

(n=3)

Coffee 166+3 365+18 46,0+0,9 43,142,2 99+6 2,92+0,09 0,32+0,016 0,310,020 | 0,50+0,050

bi(fg)ts (161-170) | (343+373) | (44,0+497) | 42.4+43,9) | (89+106) | (2,72:3.21) | (0,30:0,33) | (0,27+0,34) n=2

Peanut
butter 73+1 316+16 42,0+0,8 46,4+2,3 109+7 3,53+0,10 0,39+0,020
biscuits (70-+75) (297+331) (40,4+45,8) (43,1+48.,7) (101+114) (2,89+4,23) (0,34+0,47)
(n=3)

Biscuits
with wild 61+l 216+11 37,8+0,7 29,1+1,5 66+4 3,25+0,10 0,25+0,013 0,19+0,012 0,28+0,028
berry jam (52+71) (207+224) (34,7+39,1) (28,7+30,2) (62+71) (2,95+3,51) (0,24+0,27) | (0,18+0,20) | (0,27+0,30)

(n=3)

0,53+0,053

027£0.018 | (5076 )

Biscuits 832 34417 29,7+0,6 52,0£2,6 936 4,3120,13 | 0,49+0,024 | 0,38+0,025 | 0,56+0,056

:rvg;};fgfﬁ;) (77+89) | (329+364) | (26,7+35,4) | (51,5+52,3) | (84+114) | (2,84+5,12) | (0,48+0,51) | (0,33+0,42) | (0,54+0,58)

Biscuits
with milk
cream,
coconut, 812 371£19 49,7+0,9 44,642,2 89+5 2,71£0,08 0,56+0,028 0,37+0,024 0,510,051

and (75+93) (337+405) (47,4+53,2) (42,9+46,1) (77+95) (2,05 +2,84) | (0,55+0,58) | (0,35+0,42) | (0,48+0,55)
chocolate-
milk glaze

(n=3)

Biscuit 162+3 331£17 41,9+0,8 50,7£2,5 101+6 4,93+0,14 0,54+0,027 | 0,49+0,032 | 0,60+0,060
sticks (n=3) | (138+180) | (287+414) (37,8+44,1) (50,1+50,9) (91+108) (4,31+5,32) (0,52+0,55) | (0,45+0,52) | (0,59+0,63)

C;’s‘éi‘ft“;n 265+5 206+10 39,2+0,7 32,7416 208+13 2,05£0,06 [ 0,56+0,028 | o 0000 | 042+0,042
() (189+284) | (190+217) | (35,7+42,3) | (32,4+32,9) | (193+224) | (1,73+2,40) | (0,52+0,59) [ "= (0,40+0,48)
b(fs"ccu"ii‘s 15043 361+18 45,8+0,9 50,442,5 11247 2,83+0,08 | 0,56+0,028 | 0,37+0,024 | 0,59+0,059
(n6) (135+160) | (336+415) | (34,9+48.8) | (50,1+50,7) | (95+127) | (2,09+3,59) | (0,49+0,62) | (0,30+0,44) | (0,51+0,67)
Cocoa
and milk 14443 295415 57,941,1 38,942,0 96+6 1,86£0,05 | 03540018 | (50 004 | 04120,041
biscuits (135+160) | (258+324) | (54,2+58,7) | (37,2+39,0) | (88+119) (1,66+1,92) | (0,33+0,37) | = (0,39+0,43)
(n=3)
Hazelnut
cream 9542 279+14 49.7+0,9 38,4+1,9 81+5 1902006 | 034£0.017 | 24.0016 3;337;0&307)
biscuits 92+100) | (243+295) | (45,9+53,0) | (38,3+38.4) (76+86) (1,82+1,97) | (0,33+0,34) S 52070
(n=3)
Biscuits
with peanut
Ziﬁﬁis 75%1 38219 40,3+0,76 78,5+3,9 1459 2,89+0,09 | 0,68+0,034 | 0,68+0,034 | 0,95+0,095
Pend (73+79) | (355+413) | (42,1+38,80) | (69,8+91,3) | (134+155) | (2,34+3,53) | (0,65+0,69) | (0,65+0,69) | (0,88+1,06)
chocolate-
milk glaze
Cocoa
biscuits
with milk 8142 370419 49,7+0,9 44,6422 89+5 2,71+0,08 | 0,510,026 | 0,23+0,02 | 0,450,045
cream and
coconut
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Tabnuuya 4. YcmaHo8eHO cbObpxKaHue Ha MUuHepasnu u
MuKpoenemeHmu eb8 sacghrnu (cp. cm. + U (pa3wupeHa
HeonpedeneHocm), om - o), mg/100g

Enement

ITapameTsp

Badua c
dBCT. Kpem

¢ apomar 12142 377+19 74,8+1,4 53,8+2,7 121+8 2,80+0,08 | 0,56+0,028 | 0,39+0,025 | 0,58+0,058

TOPTOKALH | (g1 13] n=1 71,9+76,7 45,9+55.8) 94159 (1,8+3,8 0,50+0,63) n=1 (0,51+0,63)
Kakao-

BO-MJICYHA
riasypa

Badna c

KaxKaoB 106+2 352£18 38,9+0,7 50,3£2,5 107+6 3,45+0,10 0,59+0,030 0,33+0,021 0,63+0,063
Kpem (105+107) | (340+371) (32,1+48,8) (49,2+55.4) (94+127) (2,8+3,7) (0,51+0,66) | (0,29+0,41) | (0,58+0,73)

(0=7)

Badna cre

Cf}f‘é‘g"‘ 811 26914 32,1£0,6 74,7£3,7 147+9 2,1940,06 | 0,61£0,031 | 044+£0,029 | 1,12+0,112

() 65+103) | (2372290) | (29,1=40,0) | (70,5+81,0) | (146=147) | (1.822.3) | (0,58+0,65) n=1 (1,05+1,12)

Bagmnac
KaKaoB
KpeM, Kaka-
OBO-MJICY-
Ha Ii1asypa
1 GbCTHIU
(n=3)

0,49+0,032
(0,49+0,50)
n=2

105+2 381219 68,7413 78,4439 1569 4,51+0,13 | 0,70+0,035
90+122) | (369+394) | (63.4+74,13) | (72.65+91,0) | (143+156) | (3.9+5.4) | (0,57-0,86)

0,97+0,097
(0,89+1,02)

Badau ¢
KaKaoB
KpeM H
KaKao-

BO-MJICYHA
riaasypa
(n=4)

12542 385419 69,841,3 56,742,8 129+8 5,14+0,15 | 0,53£0,027 | 0,33£0,021 | 0,58+0,058
(108+152) | (364+406) | (65.4+74,1) | (52,0+65,8) | (16+138) | (@.2:51) | (0,47-0,58) | (0,29+0,42) | (0,48+0,73)

Baguu ¢
¢bbeThUCH
KpeMm ¢ 127+2 290+15 50,9+1,0 453423 9446 1,87+0,06 0,57+0,029 | 0,26+0,017 0,61+0,061
apomar (99+131) | (286+294) | (41,9+59,3) (44,7+45,9) (93+94) (1,8+1,9) (0,50+0,63) | (0,23+0,32) | (0,58+0,71)
HOPTOKAI
(=4

Badua c
KaKaoB
KpeM 1 99+2 371£19 48,8+0,9 65,8+3,3 127+8 5,50+0,16 0,57+0,029 | 0,38+0,025 | 0,730,073

KaKaoBa (80+113) | (343+393) | (35,6+62,0) (49,2+78,4) (117+143) (4,8+6,0) (0,50+0,63) | (0,33+0,42) | (0,45+0,82)
riaasypa

(n=3)

Badnena
TOpTAa C Ka-
KaoB KpeMm,

KOKOC U 110£2 412421 67,8£1,3 52,9427 138+8 3,52+0,10 0,49+0,025 0,27+0,018 0,52+0,052
KaKao- (99+121) (406+418) (67,8+67,8) (50,2+55,4) (133+143) (2,5+4,5) (0,47+0,54) | (0,23+0,34) | (0,46+0,58)
BO-MJICYHA
riaasypa
(n=2)

Badnena
TOpTAa C Ka-
KaoB KpeMm,

KOKOC H 9742 369+18 55,7+1,1 50,2+2,5 1137 2,81+0,08 0,55+0,027 | 0,23+0,015 | 0,46+0,046
MIIeYHa
riasypa

(n=1)
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Table 4. Mineral and trace element content determined
in wafers (averade value + U (expanded
uncertainty), from — to), mg/100 g

Element
\ Na K Ca Mg P Fe Mn Cu Zn
Product

Wafer with
orange-
flavored

peanut 1212 377+19 74,8+1,4 53,8427 121+8 2,80+0,08 0,56+0,028 0,39+0,025 0,58+0,058
butter (81+131) n=1 (71,9+76,7) (45,9+55,8) (94+159) (1,8+3,8) (0,50+0,63) n=1 (0,51+0,63)
cream and
cocoa-milk
glaze (n=3)

Wafers
with
cocoa

cream
(0=7)

10622 352418 38,9407 50,3+2,5 107+6 3,45¢0,10 | 0,590,030 | 0,33+0,021 | 0,63+0,063
105+107) | (340=371) | (32.1+48,8) | @92+554) | (94127) | (2.8:3.7) | (0,51:0,66) | (0,29+0,41) | (0,58+0,73)

Wafer with
sesame 81+l 269+14 32,1£0,6 74,7+3,7 147+9 2,19+0,06 0,61+0,031 0,44+0,029 1,12+0,112
cream (65+103) (237+290) (29,1+40,0) (70,5+81,0) (146+147) (1,8+2,3) (0,58+0,65) n=1 (1,05+1,12)
(n=6)

Wafer
with cocoa

cream, 10542 381419 68,7+1,3 78,4+3.9 156+9 4,51+0,13 0,70+0,035

C;g‘;z‘r;‘:;hk (90+122) | (369+394) | (63.4+74,13) | (72,65+91,0) | (143+156) | (3,9+5.4) | (0,57+0,86)

peanuts
(n=3)

Wafer
with cocoa
cream and 12542 385£19 69,8+1,3 56,7+2,8 12948 5,14+0,15 0,53+0,027 0,33+0,021 0,58+0,058
cocoa-milk | (108+152) | (364+406) (65,4+74,1) (52,0+65,8) (116+138) (4,2+5,1) (0,47+0,58) | (0,29+0,42) | (0,48+0,73)

glaze

(n=4)

Wafer with
peanut
butter and 127+2 290+15 50,9+1,0 45,3123 94+6 1,87+0,06 0,57+0,029 0,26+0,017 0,61+0,061
orange (99+131) (286+294) (41,9+59,3) (44,7+45,9) (93+94) (1,8+1,9) (0,50+0,63) | (0,23+0,32) (0,58+0,71)
flavor
(n=4)

Wafer

with cocoa 99+2 371+19 48,8+0,9 65,8+3,3 12748 5,50+0,16 | 0,57+0,029 | 0,38+0,025 | 0,73+0,073

d
Cc(fgg;“gj‘:ze 80+113) | (343+393) | (35,6+62,0) | @9,2+784) | (117+143) | (4,8+6,0) | (0,50+0,63) | (0,33+0,42) | (0,45+0,82)

(n=3)

Wafer cake
with cocoa

cream, 11042 412421 67,8+1,3 52,9427 13848 3,5240,10 | 0,49+0,025 | 0,27+0,018 | 0,52+0,052

aflgccoc?cug’a_ 99+121) | @06+418) | (67,8+67,8) | (50,2+554) | (133+143) | (2,5+4,5) | (0,47-0,54) | (0,23+0,34) | (0,46+0,58)

milk glaze
(n=2)

Wafer cake
with cocoa
cream,
coconut, 97+2 369+18 55,7+1,1 50,2+2,5 113£7 2,81+0,08 0,55+0,027 0,23+0,015 0,46+0,046
and milk
glaze

(n=1)

0,49+0,032
(0,49+0,50)
n=2

0,97+0,097
(0,89+1,02)

B NN Tov18 M K+ 38 M M BbFAPCKO CMNUCAHME 3A OBLECTBEHO 3/IPABE M I M 2026 M M M BULGARIAN JOURNAL OF PUBLIC HEALTHM M M Vol.18 M MINe3 ™ W ™ 77



XPAHW N XPAHEHE

YCTaHOBEHOTO CpEIHO ChABPKAHME Ha HATPHii Bapupa
ot (61£1) mg/100g - mpu OMUCKBUTU CHC CIAAKO OT FOPCKH
monose u (81£1) mg/100g - npu Badiu cbc cycamoB Kpem,
1o (503+9) mg/100g mpu OMCKBUTH C KapaMmel M KOKOC W
(127+2) mg/100g - npu Baduu ¢ GbCTHUCH KPEM C apoMaT
Ha MOPTOKaJI.

CpenHoTo chabpkaHWe Ha Kajmii Bapupa or (196+10)
mg/100g npu OMCKBUTH C KapaMmenl Hu KOKoc H (269+14)
mg/100g - mpu Baduin chC cycamoB kpem, a0 (382+19)
mg/100g B OMCKBUTH ¢ (QBCTHUEH KpeM, PBbCTHIM U KaKa-
OBO-MJICUHA Inasypa, u (412+21) mg/100g - mnpu BadeHa
TOpTa C KaKaoB KpeM, KOKOC M KaKaoBO- MJIEYHA IJ1a3ypa.

YcTaHOBEHUTE CpEeIHM CTOMHOCTM Ha KaJuMid ca oT
(20,0+0,4) mg/100g - mpu OUCKBHUTH C KapaMel M KOKOC H
(32,10,6) mg/100g - mpu Badu cbe cycamoB KpeM, 10 (57,9«
1,1) mg/100g - mpu OUCKBUTH C Kakao U MIAKO u (74,8+1,4)
mg/100g - mpu Badma ¢ ppCcTHICH KpeM ¢ apoMar Ha MOpPTO-
KaJl ¥ KaKaoBO MJICUHA IJ1a3ypa.

Haii-HuCcKM KOHLEHTpallMM Ha MarHe3uil ca YCTaHOBEHHU
npu OUCKBUTH ChC CIAJKO OT TOPCKU IIOAOBE M Baduiu C
dbcThUeH KpeM ¢ apomar Ha noptokai ((29,141,5) mg/100g
u (45,3£2,3) mg/100g, pecit.), 10KaTO HAH-BHCOKHU CTOHHOCTH
ca M3MEpPEH! NPHU MPOLYKTHTE, ChABPKAIMU GBCTHIH U Ka-
kao ((78,5%3,9) mg/100g u (78,4+3,9) mg/100g)).

®ochopbT ¢ BaKEH €JIEMEHT BbB BCSIKa KJETKa Ha TAJIOTO,
3aI10TO € YacT OT KJIETHhYHUTE MEMOPaHU ¥ IeHETUYHHSI Ma-
TepHaj, KaKTO M I'PaJIMBEH eJIEMEHT Ha Koctute. Toll Bapupa
oT (66+4) mg/100 g - mpu OMCKBUTH CHC CJIAJIKO OT FOPCKH
wionose U (94+6) mg/100g - npu Baduu ¢ PbCTHUCH KPEM C
apomar Ha noptokai, 10 (208+13) mg/100g - nmpu OUCKBUTH
c xaHena u (156+9) mg/100g - npu Baau ¢ KakaoB Kpem,
KaKaoBO - MJIEYHA TJ1a3ypa U (bCTHIIH.

VYCTaHOBEHOTO CpPENHO CBHABPKAHHE Ha JKeJA30 ¢ OT
(1,37+0,04) mg/100g - mpu OMCKBUTH C KapaMmed M KOKOC H
(1,87+0,06) mg/100g - mpu Badu ¢ GBCTHUCH KPEM C apo-
MaT Ha moprtokai, a0 (5,10+£0,15) mg/100g - mpu OucKBUTH
¢ Meq, opexu u kanena u (5,50+0,16) mg/100g - mpu Badm
C KaKaoB KpeM M KakaoBa Ii1a3ypa. JKelsa30To e eceHuualeH
MHUKPOEIIEMEHT, Y4acTBall B CHHTEe3a Ha XeMOIIIO0HHA, TIopa-
JI¥ KOETO HETOBOTO ChIBPIKAHUE B XPaHUTE MMa BasKHO Xpa-
HuTerHO 3HadeHue (10).

Haii-Bucoko cpenno cwhabpxkanne Ha muHk (1,04+0,104)
mg/100g, men (0,394 0,025) mg/100g u manran (1,35+0,068)
mg/100g ce oTkpuBa B OHCKBUTH C THMEH IIOKOJAMd, a
HaW-HUCKO B OMCKBUTHUTE CHC CIIAJKO OT TOPCKH TIOIOBE:
(0,19+0,012) mg/100g wmen, (0,25 £+ 0,013) mg/100g manran
u (0,28+0,028) mg/100g mwHK. Haii-BHCOKO CpenHO CHABP-
xanue Ha uHK (1,1240,112) mg/100g nma mpu Badam Che
cycamoB Kkpem, a Ha Men (0,49+0,032) mg/100g u manran
(0,70+0,035) mg/100g - mpu Bapiut ¢ KakaoB KpeM, KaKaoBo -
MJIedHa r1aszypa u GpbeTbin. Hal-HUCKO € ChIBpP)KaHUETO Ha
men (0,23+0,015) mg/100g u nunk (0,46+ 0,046) mg/100g BBB
Ba(yeHa TOpTa C KakaoB KpeM, KOKOC M MJICUHa I1a3ypa, a Ha
manraH (0,49+0,025) mg/100g mpu BadieHa TOpTa ¢ KaKaoB
KpeM, KOKOC W KaKaOBO-MJICYHA TJ1a3ypa.

FOOD AND NUTRITION

The average sodium content found ranges from (61+1)
mg/100g for biscuits with berry jam and (81+1) mg/100g
for wafers with sesame cream, to (503+£9) mg/100g for
biscuits with caramel and coconut and (127+2) mg/100g
for wafers with peanut cream with orange flavour.

The average potassium content ranges from (196+10)
mg/100g in caramel and coconut biscuits and (269+14)
mg/100g in sesame cream wafers to (382+19) mg/100g in
peanut butter biscuits, peanuts, and a cocoa-milk glaze,
and (412+21) mg/100g in a wafer cake with cocoa cream,
coconut, and a cocoa-milk glaze.

The average calcium values found are from (20.0+0.4)
mg/100g - for biscuits with caramel and coconut and
(32.1+£0.6) mg/100g - for wafers with sesame cream, to
(57.9£1.1) mg/100g - for biscuits with cocoa and milk and
(74.8£1.4) mg/100g - for wafers with peanut cream with
orange flavor and cocoa milk glaze.

The lowest magnesium concentrations were found in
biscuits with berry jam and wafers with orange-flavored
peanut cream ((29.1£1.5) mg/100g and (45.34+2.3) mg/100g,
respectively), while the highest values were measured
in products containing peanuts and cocoa ((78.5£3.9)
mg/100g and (78.443.9) mg/100g)).

Phosphorus is an important element in every cell in the
body because it is a component of cell membranes and
genetic material, as well as a building block of bones. Its
content ranges from (66+4) mg/100 g - in biscuits with
wild berry jam - and (94+6) mg/100 g - in wafers with
orange-flavored peanut butter - to (208+13) mg/100 g in
cinnamon biscuits and (156+9) mg/100 g in wafers with
cocoa cream, cocoa-milk glaze, and peanuts.

The average iron content was found to be (1.37+0.04)
mg/100g for caramel and coconut biscuits and (1.87+0.06)
mg/100g for orange-flavored peanut butter wafers, up to
(5.10 £ 0.15) mg/100g for biscuits with honey, nuts, and
cinnamon, and (5.50+0.16) mg/100g for wafers with cocoa
cream and cocoa glaze. Iron is an essential trace element
involved in haemoglobin synthesis, therefore, its content
in foods is of significant nutritional importance [10].

The highest average zinc content (1.04+0.104) mg/100g,
copper (0.39£0.025) mg/100g, and manganese
(1.35+0.068) mg/100g were found in dark chocolate
biscuits, while the lowest levels were found in biscuits
with wild berry jam: (0.19+0.012) mg/100g of copper,
(0.25+0.013) mg/100g of manganese, and (0.28+0.028)
mg/100g of zinc. The highest average zinc content
(1.12+0.112) mg/100g is found in wafers with sesame
cream, while the highest copper content (0.49+0.032)
mg/100g and manganese content (0.70+0.035) mg/100g
- in wafers with cocoa cream, cocoa-milk glaze, and
peanuts. The lowest levels of copper (0.23+0.015)
mg/100g and zinc (0.46+0.046) mg/100g were found in
a wafer cake with cocoa cream, coconut, and milk glaze,
while the manganese content (0.49+0.025) mg/100g was
found in a wafer cake with cocoa cream, coconut, and
cocoa-milk glaze.

78 B =W Tov18 M MK+ 3 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 Ne3 W W W



XPAHW U XPAHEHE

OBCBHXOAHE

YcTraHOBEHUTE Pa3iinyus B ChABPKAHHETO Ha MUHEPATH U
MUKPOEJIEMEHTH MEXIy OTICTHHTE BUIOBE CIAIKAPCKH H3-
JIeNTsl MOTaT Jia ce OOSICHST MpeIu BCUYKO C pasziuuusira B
ChCTaBa M KOJIMYECTBEHOTO CHOTHOLICHHE HA W3MOJI3BAHUTE
CYpOBUHH, KaKTO U C TEXHOJIOTUYHUTE MPOLECH, ITPUIaraHu
IIPY TAXHOTO pon3BoAcTBO (11).

OcHoBHHUTE M3TOYHMIM Ha Na B JHeTaTa 4ecTo ca CKPUTHU B
IIMPOKO KOHCYMHPAH!U €KETHEBHU IPOAYKTH, TIOPAaAH KOETO
MPUHOCHT UM KBbM OOIIHS IIPHEM Ha HATPUI HEPSAIKO Ce MO~
neHsBa (12). I[loBumeHoTo chabpxanre Ha Na B CilaJIKapCKu-
TE€ U3JCIHS Ce IbJDKU HEe caMo Ha JI00aBsHETO Ha roTBapcKa
COJI, HO ¥ Ha U3MO0JI3BAaHETO Ha TEXHOJIOTUYHH JI00aBKH, KaTo
HaTpHEB XUpOreHKapOoHaTt, AuHaTpueB audochar u HaTpu-
eB kucen nupodocdar, KOUTO W3MBIHABAT (YHKIHUSATA HA
HaOyXBaTelIu U TOJ00psBaT CTPYKTypara, obema U opraHo-
JETITUYHNTE KadecTBa Ha mpoxykrute (13). M3non3BaneTo Ha
MO-TOJISIM OpOH TEXHOJOTHYHU JJ0OAaBKH, BKIIOUUTEIHO Ha-
OyxBaresH, peryaaTopu Ha KUCEJINHHOCTTA U JPyTH HATPUH-
CBIBPIKAIIN ChCTABKH, BEPOATHO JIOMPUHACS 3 IT0-BUCOKUTE
KOHIIEHTparuu Ha Na, ycTaHOBeHH B OuckBuTHTE. [Ipermops-
YUTENHUST THEBEH mpueM Ha Na e 2,4 g, KOeTO ChOTBETCTBA
MpHONMU3UTENTHO Ha 5 g ToTBapcka coil. [lopaan ToBa mpueMbT
Ha CJIa/IKapCKU U3J/IeNHsI CIIe[Ba 1a CE PA3IJIek/1a B KOHTEKCTa
Ha 00U XpaHUTEJICH MpueM Ha HaTpuii (1).

[To oTHOmEHNe HAa HAOMIONABAaHUTE pa3jIMyWsl B HUBATa Ha
Cu, Zn 1 Mn MOXe 1a ce AOIyCHE M TIOTSHIINAIHO BIUSHUE
Ha (aKTOpH, CBBP3aHU C TEXHOJIOTMYHHUS HPOLEC, BKIIOUHU-
TEJIHO KOHTAKT C METaJHH HOBBPXHOCTH U 000pyIBaHEe, KaK-
TO U C YCIIOBHSTA Ha ChXpaHEHHE U oKorHaTa cpera (14). Tazu
BB3MOXKHOCT 00aye M3UCKBa JOMBJIHUTEIHO H3CIIeABaHe 1 He
MOJKe J1a ObJie onpereneHa KaTo PHYMHA Bb3 OCHOBA €IHH-
CTBCHO Ha IMOJYYCHUTC aHAJIUTUYHHA PE3YJITATHU.

[Ipu cpaBHEHHETO HA CPEIHUTE CHABPKAHUS HA MUHCPAIU-
T€ ¥ MHKPOCJIIEMCHTHTE B OMCKBHUTH U Ba(IIA CC YCTAHOBSIBAT
MO-BHCOKH CTOMHOCTH ITPU Ba(DJIUTE 32 IIOBEYETO HU3CIICBAHH
eJIEeMEHTH, ¢ u3KJIroueHre Ha Na (Pur. 1).

m 6uckeUTH

mg/100g

msadnm

Ca Na K

enemeHT

@ue. 1. CpasHeHue Ha ycmaHogeHUmMe cpedHu cmolHocmu
Ha MuHeparnu u MukpoeremeHmu 8 buckeumu u
eaghniu, mg/100g
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DISCUSSION

The differences in mineral and trace element content
found in different types of confectionery can be
primarily explained by differences in the composition
and quantitative ratio of the raw materials used, and the
technological processes applied in their production [11].

The main sources of Na in the diet are often hidden in
widely consumed everyday products, and therefore their
contribution to total sodium intake is often underestimated
[12]. The increased Na content in confectionery products
is due not only to the addition of table salt, but also to the
use of technological additives, such as sodium hydrogen
carbonate, disodium diphosphate and sodium hydrogen
pyrophosphate. These additives act as leavening agents,
improving the structure, volume, and organoleptic
qualities of the products [13]. Using a greater number of
food additives, including leavening agents and acidity
regulators, likely contributes to higher Na concentrations
in biscuits.

The recommended daily intake of Na is 2.4 g, which
corresponds to approximately 5 g of table salt. Therefore,
the confectionery intake should be considered alongside
total dietary sodium intake [1] .

Regarding the observed differences in Cu, Zn and
Mn levels, the potential influence of process-related
factors can also be assumed, including contact with
metal surfaces and equipment, as well as storage
and environmental conditions [14]. However, further
investigation is required to determine whether these
factors are the cause, as this cannot be established based
solely on the analytical results obtained.

When comparing the average mineral and trace element
content in biscuits and wafers, higher values were found
in wafers for most of the studied elements, with the
exception of Na (Fig.1).
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Ha6monaBaHaTa BapI/Ia6I/IHHOCT B CbABPIKAHUCTO HA MHHC-
paann U MUKPOCIEMEHTU MCKAY OTACIHUTE MNPOAYKTHU IIO-
Ka3Ba, Y€ U3I10JI3BAHCTO Ha Hy6J’II/IKyBaHI/I CpeaHu CTOMHOCTH
HE BUHAru mo3BOJIsABa MPCIKU3HA OLICHKA Ha HeﬁCTBHTeHHHﬂ
XPAHUTCJICH TTPHUCM. Tosa noa4depraBsa HCOGXO,I[I/IMOCTTa oT
NEPUOANYIHO aKTYyaJIU3UPAHC HA Oazara JaHHHW 3a XUMHWYHU A
CbCTAB HAa XPAHUTC HA 6’I>H1"apCKI/I$I na3ap Bb3 OCHOBA Ha aHa-
JIMTUYHU OJaHHU, OTpa3dBallld NPOMCHUTC B HU3IMOJI3BAHUTC
CYPOBHUHHU, pCUCIITYPU U NTPOU3BOACTBCHU TECXHOJOTUHU.

[TomyueHnTe pe3yiITaTH ca ChIIOCTABUMU C JaHHUTE 3a aHa-
JOTUYHHU NMPORyKTH B Jlarckara 6a3a TaHHU 3a XpaHHUTEICH
CHCTaB, KAKTO M C PE3yNTaTUTE OT IPYTH MEXIyHAPOIHH
npoyuBaHus (14—17), KoeTo MOAKpens TAXHATa TOCTOBEp-
HOCT M IIPUJIOKUMOCT 32 OLICHKAa Ha MHHEPAJIHUS ChCTaB Ha
U3CIICBAaHHUTE ITPOTYKTH.

3AKIMIOYEHUE

[IpoBeneHOTO MpoyuYBaHe MPEAOCTaBA aKTyaJdHU aHAJIUTUY-
HU JJaHHU 3a CHIBbPKAHUETO Ha MUHEpATIU U MUKPOEIEMEH-
TH B OMCKBHUTHU U Baduiu, Ipeiiarany Ha ObJIrapcKus masap.
YcraHOBEeHO €, 4e Ba(uuTe ChIBPKAT MO-BHCOKU CPETHH
KOJINYECTBAa Ha IIOBEYETO H3CIEIBAHU MHUHEpPaNd, JO0KaTO
ChIBbpKaHNETO Ha Na € 1M0-BUCOKO IpHU OUCKBUTHUTE, KOETO
BEpPOATHO C€ TBJIKM Ha pa3lUuMsiITa B U3MOJI3BAHUTE CYpoO-
BHUHHU, PElEeNTypUTEe U TEXHOJOTUYHUTE MPOLECH IPU Mpo-
H3BOJICTBOTO.

[Tomy4yeHnTe aHATUTHYHU JaHHW MOrar ja OBJAT W3MONI3-
BaHU 32 BKJIIOYBAHE B ChbBpeMEHHa 0a3a JaHHM 3a XMUMHU-
HUSl ChCTAaB Ha OBJITAPCKUTE XpaHH, NPHU OLEHKA Ha Xpa-
HUTEIIHUS TIPUEM Ha HAaceJIEHUEeTO, IpU pa3paboTBaHETO Ha
HayYHOOOOCHOBAHM TPENOPBHKU B 001aCTTa HA XPAHCHETO U
Ap.

JIMHAMUYHUTE MTPOMEHHU B PELENTYPHUTE, U3MOI3BAHUTE Cy-
POBMHHU U TEXHOJIOTHHTE 3a NMPOU3BOJACTBO HA CIAJKAPCKU
W3JETUs HajaraT NepPUOANYHO aKTyaJn3WpaHe Ha JAHHUTE
3a TEXHHSI MHHEpAJIEH ChCTAaB YPE3 ChbBPEMEHHN aHAJTUTHU-
HU U3CIIEBAHUS.
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Fig. 1. Comparison of the average values of minerals
and trace elements found in biscuits and wafers,
mg/100g

The observed variability in the mineral and trace element
content among individual products indicates that the
use of published mean values does not always allow
for a precise assessment of actual dietary intake. This
highlights the need for periodic updating of the database
on the chemical composition of foods available on the
Bulgarian market based on analytical data that reflect
changes in the raw materials, recipes, and production
technologies used.

The results obtained are comparable with data for
analogous products in the Danish Food Composition
Database, as well as with findings from other
international studies [14—17], supporting their reliability
and applicability for assessing the mineral composition of
the products investigated.

CONCLUSION

The study provides up-to-date analytical data on the
mineral and trace element content of biscuits and wafers
available on the Bulgarian market. It was found that
wafers contain higher mean amounts of most of the
minerals investigated, whereas Na content is higher in
biscuits, which is likely attributable to differences in the
raw materials, recipes, and technological processes used
in their production.

The analytical data obtained can be used for inclusion in
a contemporary database on the chemical composition
of Bulgarian foods, for assessing dietary intake in the
population, developing evidence-based nutritional
recommendations, and for other related purposes.

The dynamic changes in the recipes, raw materials, and
production technologies used for confectionery products
necessitate the periodic updating of data on their mineral
composition through modern analytical studies.
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MUKPOBUOJTIOIMMYHU ONMUTHU
C NOHHU PA3TBOPU HA
CPEBPO C LEJ NPOYYBAHE
HA BAKTEPUUUMOAHUTE MY
CBOWUCTBA

Becena I'eopruesa, Hopaan Taues,
I'aOpuena AukoBa

Hauum—wmel-t yenmvp no O6W€CWZ€€H0 30pa6e u anaausu

PE3IOME

Bwveeoenue: Cunama na cpebpomo e noznama owe om O0vJi-
boka opeernocm. B Onewno epeme ce nanazam Hau-pasiuyHu
MBbPOCHUs 3a NOJIe3HUME C8OUCMEA HA CPedPOMO, Kamo eOHO
OM HAl-PA3NPOCMPAHeHUme e 3a U3oUpPameaHono oeticmaue
Ha cpeOvpHUme UOHU — yOusam namoeenHume dbaxkmepuu, d
,,000pume* — He. B masu 8pv3ka ce npednazam u pasiudHu
nPOOYKmMu CbC cpebpo, npemeHoupawy, ye umam npeducm-
sawy epexm u neyedHU CBOUCEA.

Len: llenma na nposedenume ekcnepumenmu e YyCmaroesaea-
He Ha bakmepuyuoex u/uiu OaKmepuocmamuyer eexm Ha
cpebBpHa IeHma cnpsamo 600d, KOHMAMUHUPAHA ¢ Onpedelie-
HU WAMOBE MUKPOOP2AHUSMU.

Mamepuan u memoou: Ilpunodcen e memoo, ocnosasauy ce
Ha onpedenane na 6pos Ha Mukpoopzanusmume 6 lem’ 6ooa.
IIposedenu ca mpu epynu rabopamopnu onumu ¢ 5g eaiyy-
sana cpebvpHa aenma, ¢ gucoka xumuuna yucmoma — 99,9 u
paszmepu 200x25x0,015 mm, kosamo, nocmagena 66 CmepuiHa
6000NPOBOOHA 800d, 600U 00 NOJYUABAHE HA UOHEH PA3MBEOP.
Konyenmpayusama na cpebpomo ¢ pasmeopa eapupa om 0,66
ug/L 0o 3,16 ug/L, 6 3asucumocm om npoovaicumesHocmma
Ha npecmost Ha cpedBbPHAma NIACMUHA 856 600AMA.

Pesynmamu: Ilposedenu ca mpu epynu om 1a00pamopHu on-
umu. 1) Ilpobu 600a, 6 koumo e nocmagena cpebvpHa JeH-
ma, ca KOHMAMUHUPAHU CbC Cepmuuyupanu pegepenmuu
wamose 6 nucku xonyenmpayuu. Cned npecmou om 24 yaca
Ha cmauina memnepamypa u nposeoeHu MuKpoOuorocuyHu
ananuzu ce YCmanoea8a NviHo YHUWoCasane Ha Kiemxume.
2) Cpebvpua nenma, nocmasena 3a 24 uaca 6 0ée npobu om
COHOAJICHU 800U, 3a KOUMO € OOKA3AHO Npu npeosapumei-
HU QHATU3U, Ye Ca KOHMAMUHUPAHU C MUKPOOPSAHUIMU — &
edHama npoba e nocmueHam nwvieH b6akmepuyuoeH egexm,
a 6 Opyeama — nuncea makwve. 3) Ilpu nocmasena cpebvpHa
JIeHMa 3a onpeoeieHu UHMep8alu om epeme 8b8 800d, Cleo
KOemo e omcmpanend, a 600ama e KOHMaMuHupanda ¢ ycios-
HO NAMO2eH U, NAmo2enHu u ,,000pu’ 6axmepuu 668 8UCOKU
KOHYenmpayuu, ce Habmooasa aunca uiu ciab peoyyupauy
eexm 6 KonUUECMEOMO UM.

Obcvacoane: He ce ycmanoesea baxmepuyuono u/uiu us-
bupamento v3delicmsue HA cpebOvbPHUME HOHU 88 800d, 8
KOSAIMO e npecmosina cpeOvpHa NeHma 3a onpedenes uHmep-
84 OM 8peme U MUKPOOPSAHUSMUME - NAMOSEHHU, YCIOBHO
NAMo2eHHU UU HOPMATHA YpesHa (aopa, ca 6b6 BUCOKU KOH-
yenmpayuu. B nogeuemo ciyyau ce nabawoodasa eouHcmeeHo
cnaba pedykyus 6 mukpoobuarnume xoauuecmsa. Koeamo
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MICROBIOLOGICAL
EXPERIMENTS WITH
IONIC SILVER SOLUTIONS
TO INVESTIGATE THEIR
BACTERICIDAL PROPERTIES

Vesela Georgieva, Yordan Tacheyv,
Gabriela Ankova

National Center of Public Health and Analyses

ABSTRACT

Introduction: The antimicrobial properties of silver have
been recognized since ancient times. Today, numerous
claims continue to be made regarding the beneficial effects
of silver. One of the most widespread assertions is that
silver ions selectively eliminate pathogenic bacteria while
preserving beneficial microorganisms. In this regard, a
variety of silver-containing products are marketed with
claims of water purification and therapeutic benefits.

Aim: This study aimed to determine the bactericidal and/
or bacteriostatic efficacy of a silver strip against water
contaminated with specific microbial strains.

Material and Methods: Microbiological analyses were
performed using the standard method for determining
the number of microorganisms per 1 cm® of water.
Three groups of laboratory experiments were conducted
using a 5g rolled silver strip of 99.9% chemical purity
(200 x 25 x 0.015 mm). Immersion of the strip in sterile
tap water resulted in the formation of an ionic silver
solution. Depending on the duration of immersion, the
concentration of dissolved silver ranged from 0.66 to 3.16

ug/L.

Results: Three groups of laboratory experiments were
conducted. 1. Water samples in which a silver strip
was placed were contaminated with certified reference
strains in low concentrations. After a 24-hour stay at
room temperature and microbiological analyses were
performed, complete cell eradication was observed.
2. The efficacy of a silver strip placed for 24 hours in
two groundwater samples, which prior analyses had
shown to be microbial contaminated, was monitored.
Total bactericidal activity was recorded in one sample,
while the other exhibited a complete lack of effect. 3. A
silver strip was placed in water sample for specified time
intervals and subsequently removed, after which the water
was inoculated with high concentrations of opportunistic,
pathogenic, and beneficial bacteria. A lack of or only a
weak reducing effect on the cell counts was observed.

Discussion: No bactericidal and/or selective impact of
silver ions was identified in water where a silver strip
had been immersed for a specified time interval when the
microorganisms—whether pathogenic, opportunistic, or
belonging to the normal intestinal flora—were present at
high concentrations. In most cases, only a weak reduction
in microbial counts was observed. Conversely, when
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8b6 600ama baxmepuume ca 6 HUCKU KOHYEHMPAyuu u ca 8
NPAK KOHMAKmM ¢ NOmMonena cpedbphua niacmuna 3a nepuoo
om 24 uaca, ce ycmanossnga nvien bakmepuyuoen egpexm. Ha
8b30elicmeuemo Ha cpedvprume UoHU Hali-0obpe peazupam
baxkmepuume om cem. Enterobacteriaceae, @xirouumento u
Escherichia coli.

3aknwuenue: baxmepuyuonusm u OaxmepuocmamuieH
eqpexm Ha cpebvpHUmMeE UOHU 8apupa cnoped suda u Koauye-
cmeama Ha Muxkpoopeanuzmume. He ce ookazea uzbupame-
HOCM Ha 0eticCmeuemo Ha cpedvpuume UoHU CRPIMO pas3iuy-
HUme MUKpOOp2aHu3mu.

KurouoBu xymu: cpedpo, iHoHEH pa3TBop,
OaKTepHIUACH €PEeKT

BbBEAOEHUE

CpebpoTo € XUMHUYCH €IeMEHT ChC CUMBOI Ag M aTOMCH
Homep 47 B IlepnonnunaTta Tabnnma Ha eJIeMEHTHUTE. ToBa
€ IbCKaB, OS5 M IUIACTHYCH METaJl C BUCOKA CICKTPHUUYCCKa
npoBoguMocT. CpeOpoTo € Mo3HATO Ha XopaTa OT XHUIIAAH
TOJUHU U CE W3IOJ3BA 33 PAa3lIMYHH IEITH, BKIIOYUTEIHO
kato (¢opMa Ha BallyTa, B OMKyTa W 3apaad aHTUMHKPOO-
HHTE CH CBOHCTBa. B mpa00Ka qpeBHOCT CpeOBPHU CHIOBE
ca M3MOI3BaHM 3a ChXpaHCHHE Ha BUHO, MIISIKO U Boja. XO-
pata 3abemns3any, 4e ce pa3doIsIBaT 3HAYUTEIHO TI0-MalJIKo,
aKO Ce XpaHAT UM MUIT OT CPEOBPHU TPHOOPH.

Ynotpeba Ha cpeOpo B MEUIIMHATA 32 TBPBU II'BT CE MOSBSI-
Ba B Kurait oxono 1 500 roguau mp. Xp. ITo Bpeme Ha npe-
BeH Erumer e mmamno ciaydau Ha M3MOJ3BaHE HA CPEOBPHH
MIJIOYU B XUPYPrUsATa, KOUTO Ca MOCTABSIHU OJIN30 /10 paHa, B
pe3yaTaT Ha KOETO TS € 3apacTBaJia mo-0bp30. MeAUITHHCKH
MPUIIOKECHUS ca JOKYMEHTHPAHU B TUTepaTyparta npes 17-u
n 18-u Bex. CpeOBpHUAT HUTPAT € M3T0JI3BaH JOKAIHO Mpe3
1800 r. 3a nedyeHue Ha M3TApsSHUSA, A3BH U UHOEKTHPAHU
paHU ¥ BBIIPEKH 4e ynoTpebdaTa My HamaisBa cien Bropa-
Ta CBETOBHA BOWHA M TMOSBATa HAa aHTUOMOTUIIH, A-p Yapic
®Doxc BB3paxaa ynorpedara My nox GpopmaTa Ha cpeOBpeH
cyndpanuaszus (SSD). B guentno Bpeme SSD ce n3mnosssa B
Hax 70% oT neHTpoBeTe Mo u3rapsue B Amepuka. J[-p @okc
OTKpHBa, 4e cpedpoTo momara oIe Mpu JICUYCHHETO Ha Ma-
napus, cupuiInc, Xxouepa u panuaku Tum xepmec (1).

3a jeKkyBaHe Ha paHHM C€ U3IO0J3Ba ,,CPEOBPEH MamMyKk™ u
,,CPEOBbpHA MapJIsA™, MPEABAPUTEITHO HATIOCHH ChC CPEOBPCH
HUTpAT U u3cyieHu (ifoHute Ag+ umar ne3nHPEKIHMOHHO
neiicrBue). CpeObpHUST HUTPAT OBP30 yOUBa arpecUBHUTE
OakTepuu NpHU H3rapsiHe, a cpedpoTo MPesoTBpaTsIBa BTO-
pUYHHUTE HHPEKIMHUTE HA TE3U PaHHU.

OcBeH ,,cpeOBpHUTE MPEBPB3KH, KOUTO CE MpHJIaratr Jo-
KaJIHO, IIUPOKO C€ peKkjamupa T.Hap. ,.cpeObpHa Boja“
— pa3TBOp Ha KOJOUAHO cpebpo. MImMa OCHOBHO TpH BHJIA
MPOAYKTH, KOUTO ce Ipeiarar Ha a3zapa KaTo ,,KOJIOHIHO
cpeOpo®, u Te Morar aa 0b/IaT KaTerOpU3NpaHH 110 CIIeTHUS
HauWH (2, 3):

Koaouano cpedpo - Komon HU pa3TBOPH Ha cpeOpOoTO, KOH-
TO CE IOJy4aBaT B Pe3yJITAaT Ha €JIEKTPOIH3a (TaJIBAHUYHO
pa3TBapsiHe). 3a eNeKTPOAM Ce M3IOJI3BAT ABE CPEeOBPHH
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bacteria were present in the water at low concentrations
and remained in direct contact with a submerged silver
plate for a 24-hour period, a complete bactericidal
effect was established. Bacteria belonging to the family
Enterobacteriaceae, including Escherichia coli, exhibited
the highest susceptibility to the effects of silver ions.

Conclusion: The bactericidal and bacteriostatic effects of
silver ions vary depending on the species and quantities
of the microorganisms. No selectivity in the action of
silver ions toward different microorganisms was proven.

Key words: Early childhood, nursery care,
self-care, hygiene habits

INTRODUCTION

Silver (Ag), atomic number 47, is a chemical element
belonging to the transition metals in the Periodic Table.
It is a lustrous, white, ductile metal characterized by
excellent electrical conductivity. Silver has been known
to humanity for thousands of years and has been used
for various purposes, including currency, jewellery, and,
notably, its antimicrobial properties.

In ancient civilizations, silver vessels were used for storing
water, milk, and wine. It was observed that individuals
who consumed food and beverages from silver utensils
experienced fewer illnesses, suggesting a protective
effect against infectious diseases.

The first documented medical applications of silver date
back to approximately 1500 BC in China. In ancient
Egypt, there were cases of using silver plates in surgery,
which were placed close to a wound, as a result of which
it healed faster. Medical uses of silver were subsequently
described in the literature during the seventeenth and
eighteenth centuries. By the nineteenth century, silver
nitrate had become widely used as a topical treatment for
burns, ulcers, and infected wounds. Although its clinical
use declined following the introduction of antibiotics after
World War II, Dr. Charles Fox reintroduced silver therapy
through the development of silver sulfadiazine (SSD),
which remains one of the most commonly used topical
antimicrobial agents in burn care. Today, SSD is used in
more than 70% of burn centers in the United States. Dr.
Fox also reported beneficial effects of silver preparations
in the treatment of malaria, syphilis, cholera, and herpetic
lesions (1).

Silver-impregnated dressings, including silver cotton and
silver gauze, are prepared by soaking these materials
in silver nitrate solutions followed by drying. Their
antimicrobial activity is attributed to the release of Ag*
ions, which exert disinfectant effects. Silver nitrate
rapidly eliminates pathogenic bacteria colonizing burn
wounds, while silver-containing dressings help prevent
secondary wound infections.

In addition to topical silver-containing dressings, there
is also the widely advertised “silver water” — a solution
of colloidal silver. Commercial products sold under the
designation ,,colloidal silver* generally fall into three
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MJACTUHYU WM NpbUYKHU. EdexTponute ce moTamsT B ChA C
JECTUIMPaHa BOJla MK JlelOHM3KMpaHa BOJla U ce€ CBBP3BaT
C U3TOYHHUK HA TMOCTOSHEH TOK. EJEKTpUYECKUAT TOK Kapa
MHUKPOCKOIIUYHU CPpeOBbPHU HAHOYACTHUILIM U HOHU Jia ce OT-
JENIST OT €JIEKTPOAUTE U J1a CE Pa3IpeesIaT pABHOMEPHO B
TeyHocTTa. KogouaHoTo cpebpo npeacTaBisBa MUKPOCKO-
MUYHU HAHOYACTULH cpeOpo (TBBPAM YaCTULIM), KOUTO ca
CyCNeHUpPaHH (HO HE pPa3TBOPEHHU) BBB BOAaTa, KaTo JIOC-
TUTaT KOHIIEHTPALMHU OT MOpAaAbKa HA MHJIMTpaMu B 1 Mu-
TUIUTBP (mg/ml).

- Monno cpebpo - fioHHUAT pa3TBOp HA cpedpo (4ecTo Ha-
pUYaH B NpakTHKaTa cpeObpHAa BOAA MJIM KOMIIOHEHT Ha
KOJIOMJTHOTO cpeOpo) MpeaCcTaBiIsiBa TEUHOCT, B KOSTO Cpe-
OpoTo ce HaMHpa B CBOSITAa MOHOATOMHA HfOHHa opmMa KaTo
MIOJIOXKUTEIIHO 3apeneHn Katuonu (Ag'). PazrBopsT e Ha-
II'BJTHO MIPO3payveH, Thil KaTo HsAMa TBHPAU YaCTHIIH, KOUTO
Jla pazceliBar cBeT/IMHATA. 103U BUJ CpeOBPHU pa3TBOPH Ca
C MO-HUCKH KOHIICHTPALMH - OT HOPSIAbKAa Ha MUKPOTpaMH
B | MumnuThp (Mg ) ¥ He ca Taka e(heKTHBHH KaTO KOJIOU/I-
HUTE Pa3TBOPU.

[ToBeueTo MPOAYKTH Ha Maszapa, KOUTO c€ MPOAaBaT KaTo
,»CpeOBbpHa BOJA™, BCBITHOCT ca cMec - Hampumep 96% iio-
HEH pa3TBOp U 4% MUCTHUHCKH KOJOHI.

- TpeTu BUI POAYKT, CHABPKAIL Cpedpo, € T.HaAp. cpedb-
PeH NMPOTeUH - B MPOJYKTUTE Ha Oa3aTa Ha CpeOBPEH MPo-
TeuH ce 100aBs xenaTuH. CpeOBPHUAT IPOTEHH € BTOPUSAT
HaW-MOMyJISIPeH BU/J] KOJOUICH CpeObpeH MPOIYKT Ha ra3a-
pa, KaTo KbM cpeObpeH MPOTEHHOB Ipax ce 100aBs Boja.

C nosBaTa Ha pa3H006pa3Hn CUHTCTUYHHU JICKAPpCTBA U aH-
TUCCIITUIIH, yHOTpeGaTa Ha KOJIOMJHO cpe6po ApaCTUYHO
HamaJisia. Ho ¢ yBCiIMYaBalIUTE CC TCHACHIIMU KbM 3]ipa-
BOCJIOBCH HAa4YWH Ha XUBOT, OpraHU4YHa XpaHa U HATypajl-
HHU CpCIACTBaA 3a JICUHCHUC, yHOTpeGaTa Ha cpe6LpHa BOJa C
KOJIOUAHOTO cpe6p0 B HC HaMUpa peanlia IPUBBPIKCHUIIHA.

Komounnguoto cpebpo ce mpemnara KaTo XpaHUTEITHHU [0-
0aBKU WM KO3METHUYHH MPOAYKTH, PEKIAMHUPAHH C aHTH-
0aKkTepHUalHU U MPOTHBOBB3NATUTEIHNA CBOWCTBA, HO yIIO-
TpebaTa UM KpHe CEpUO3HU PUCKOBE. 3APpaBHU HMHCTUTYIIHH
KaTo ATEHIHTA 32 KOHTPOJI Ha XpaHUTE U JICKapCTBaTa Ha
CAIIl (FDA - U.S. Food and Drug Administration) u Ha-
[MAOHATHUAT [EHTHP 32 IOMBIHUTEIHO W HHTETPATHBHO
3npaBe (NCCIH) mpexympeknaBar, 4e HsIMa JOCTaTHYHO
KIMHUYHU JI0Ka3aTeJICTBa B MOJKpEIa Ha TBBPICHHUSITA 32
MOJI3UTE OT KOJIOUTHOTO CPedpo, a MpeKoMepHaTa My yIIO-
Tpeba MOJKe J1a MPUIHNHE apTUPHS — HeOOpaTUMO ITOCHHSIBa-
He Ha kokara u nurasuuure. FDA e npeanpuena neictBus
CpeIry HAKOW ITPOU3BOJUTEIN Ha KOJOUIHU CpeOBPHH TIPO-
IYKTH 3a HeJIOKa3aH! 3IpaBHU TBBpACHUS (4, 5).

ChIIo Taka ce nmpenyiarat u cpeObpHU TIIACTHHHU U CIIUPAIIH
3a MpevrcTBaHe Ha BOJA, IPETCHUPAIM 32 PAa3HOOOpa3HH
3JPaBOCIIOBHHU TOJI3U U €()EKTH.
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major categories as follows (2, 3):

- Colloidal silver consists of true colloidal suspensions
produced by electrolysis (electrochemical dissolution).
Two silver electrodes, typically plates or rods, are
immersed in distilled or deionized water and connected
to a direct current source. The electrical current releases
microscopic silver nanoparticles and ions from the
electrodes, which become dispersed throughout the
liquid. These preparations contain suspended metallic
silver nanoparticles rather than dissolved silver and
typically reach concentrations in the milligrams-per-
milliliter range.

- lonic silver, frequently referred to in commercial
practice as silver water or as the ionic component of
colloidal silver, is a clear aqueous solution containing
dissolved silver exclusively in its monovalent ionic
form (Ag"). Because no solid particles are present,
these solutions remain completely transparent. lonic
silver preparations generally contain considerably lower
silver concentrations, typically in the microgram range,
and are generally considered less potent than colloidal
suspensions.

Most products marketed as ,,silver water are, in fact,
mixtures containing approximately 96% ionic silver and
only 4% true colloidal silver.

- A third category comprises silver protein preparations,
in which silver is combined with gelatine. These products
represent the second most common form of commercially
available colloidal silver and are prepared by dissolving
silver-protein powder in water.

Following the widespread introduction of synthetic
antimicrobial drugs and antiseptics, the medical use of
colloidal silver declined substantially. However, increasing
public interest in natural therapies, organic products, and
alternative medicine has renewed consumer demand for
silver-containing preparations, including silver water.

Currently, colloidal silver is marketed primarily as a
food supplements or cosmetic products, advertised
with antibacterial and anti-inflammatory properties.
Nevertheless, significant safety concerns have been
raised regarding its use. Regulatory authorities, including
the U.S. Food and Drug Administration (FDA) and the
National Center for Complementary and Integrative
Health (NCCIH), emphasize that there is insufficient
clinical evidence supporting the claimed health benefits
of colloidal silver. Furthermore, excessive consumption
may result in argyria, an irreversible bluish-gray
coloration of the skin and mucous membranes. The FDA
has also taken regulatory action against manufacturers
promoting unsupported therapeutic claims for colloidal
silver products (4, 5).

In addition to silver-containing solutions, silver plates and
silver spirals intended for household water purification
are commercially available and are frequently advertised
as providing antimicrobial activity and numerous health
benefits.
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LEN

YcraHoBABaHEe Ha OAKTEPUIIUICH W/HIIN 0aKTEPHOCTATHUICH
edekT Ha cpedBbpHA JIEHTa, CIIPSIMO BOJa, KOHTAMHHHUPAHA C
OIpEeeIICHH I[aMOBE MUKPOOPTaHU3MH.

MATEPUANT U METOAU

[TpoBesnenu ca Tpu rpymnu 1abOpaTOPHU OMUTH C 5 BaJILy-
BaHa cpeObpHA JIEHTA, C BUCOKAa XMMHUYHA YUCTOTa — 99,9 1
pa3mepu 200x25x0,015 mm, KosiTO, TOCTaBEHA BHB CTEPUII-
Ha BOJIONIPOBOIHA BOJIa, BOJIY JIO NIOJyYaBaHe HA HOHEH pas-
tBOp. KoHIleHTparusaTa Ha cpedpoTo Bapupa ot 0,66ug/L
1o 3,16pg/L B unTepBana 48-u — 240-u yac (2-pu — 10-u
nieH). Bonau mpoOu, B KOMTO € mpecTosiia cpedbpHaTa JIeH-
Ta 3a ONpeJeNeH HHTepBal oT Bpeme — oT 24 1o 120 yaca,
ca 3apa3eHH Cbc cepTuUIUpaHu pedepeHTHH IaMOoBe
(CPIIl) Ha MHKpPOOpPraHMU3MH C OIpPEIENIEHH KOJIMYEeCTBa.
Cren mpecTol OT eHO JICHOHOIIHE, € Mpocie/ieH OposT Ha
OaKTepHHTE Upe3 METOJ, OCHOBABAII| C€ Ha OMpE/eIITHE Ha
Opost Ha MHKPOOpraHu3MuTe B lem® Boza.

PE3YNTATU

IIpoexTHpaHu ca TPH eKCIePUMEHTAJTHH MO/eJIa

3a OlleHKA Ha aHTUMUKPOOHATa aKTUBHOCT Ha
HOHHOTO cpeOpo NpH pa3INYHA YCITOBHA:

1. lupekTeH KOHTAKT MEX/Iy OaKTepuH U IOTONEHa Cpedbp-
Ha JICHTAa,

2. OneHka Ha €CTECTBEHO 3aMBPCEHH MPOOH OT MOJA3EMHHU
BOJIM, TPETHPAHH ChC CPeOBPHA JICHTA;

3. BeaaeiicTBrue Ha pa3TBOp HA HOHHO CpedpO clies OTCTpa-
HsBaHe Ha cpeObpHaTa JIeHTa BHPXY OaKTEepHH, MPEICTABH-
TEJIM Ha YpeBHarTa (Jiopa y 4oBeKa.

[TpoBenennTe nabopaTopHU OMHUTH Ca OIUCAHM TO-J0JTY H
MOJIyYCHUTE PE3YATATH ca IOMECTCHH B Tabauiu 1, 2 u 3.

Onut 1. lupeKkTeH KOHTAKT MeK1y OaKTepuu u
NMOTOMNEeHa cpedbpHA JIeHTa

B 3amuchiia Ha Tasu cepusi OT EKCIIEPUMEHTH € 3alierHaja
uaesTa, 4e ce mpemyaraT cpeObpHU IMIACTHHH, CPeOBpHU
CIUpaNH U Ap., KOUTO CE MOTAIMAT B KaHU, OYTUIKH U ApPY-
I'n KOHTeﬁHepH C BOJA, KaTO MPOU3BOJAUTECIUTE UM NPECTCH-
nupar, 4ye umar odessapassain edekt. [Ipobu crepriiHa
BOJIONIPOBO/IHA BOJA, B KOMTO € TOCTaBeHa cpeObpHA JICH-
Ta, ca kontamunupanu cbc CPI Ha E. coli, Pseudomonas
aeruginosa, Salmonella enteritidis, kaTo ¥ TpUTE 1aMa ca B
KOJIMYECTBA B HUCKHUs auana3on — jo 10°. Ciex npecToit ot
24 yaca Ha cTaifHa TemIiepaTypa, upe3 OaKkTepuaIHu MOCSBKU
BBPXY XPaHUTEIHU CPEAU U TMOCIEABANIO KYJITUBUPAHE IIPU
37°C, e mpocieeHo KOIMYECTBOTO HA MUKPOOPTaHU3MHUTE B
mpoOuTe. YCIopenHo ChC 3apa3eHUTE MPOOH ca U3CIeIBaHU
KOHTPOJIH Ha I[aMa, cpedbpHaTa JISHTa ¥ BoJara
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AIM

The objective of the present study is to evaluate the
bactericidal and/or bacteriostatic effects of a silver strip
on water experimentally contaminated with selected
microbial strains.

MATERIAL AND METHODS

Three groups of laboratory experiments were conducted
using a 5 g rolled silver strip (99.9% chemical purity)
measuring 200x25%0.015 mm. When immersed in sterile
tap water, the strip gradually released silver ions, resulting
in the formation of an ionic silver solution.

The concentration of dissolved silver increased with the
duration of immersion, ranging from 0.66 pg/L to 3.16
pg/L between 48 and 240 hours (Days 2—10).

Water samples in which the silver strip had remained for
different exposure periods (24—-120h) were inoculated
with certified reference strains (CRSs) of selected
microorganisms at predetermined concentrations.
Following 24 h of incubation at room temperature, the
numbers of viable microorganisms were determined using
the standard culture-based method for enumeration of
microorganisms per lcm? of water. Bacterial counts were
expressed as colony-forming units (CFU) per lem?.

RESULTS

Three experimental models were designed to
evaluate the antimicrobial activity of ionic silver
under different conditions:

1. Direct contact between bacteria and an immersed silver
strip;

2. Evaluation of naturally contaminated groundwater
samples treated with the silver strip;

3. Effect of ionic silver solution after removal of silver strip
on bacteria, representatives of the human intestinal flora.

The laboratory experiments and their corresponding
results are presented below and summarized in Tables 1-3.

Experiment 1. Direct Contact Between Bacteria
and the Silver Strip

This experiment was designed to simulate the practical use
of commercially available silver plates, coils, and similar
products intended for household water purification.
According to manufacturers, these products disinfect
water while remaining immersed in bottles, pitchers, or
other water containers.

Sterile tap water samples containing an immersed silver
strip were inoculated with certified reference strains
of Escherichia coli, Pseudomonas aeruginosa, and
Salmonella enteritidis. All three microorganisms were
introduced at relatively low concentrations (<102 CFU).

Following incubation for 24 h at room temperature,
bacterial counts were determined by culture on appropriate
microbiological media followed by incubation at 37°C. In
parallel, control samples off the bacterial strains, sterile
water, and the silver strip were also analysed.
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Ta6nuya 1. Pesynmamu om rposedeH ornum 1-
KoHmamuHupaHe cbc CPLL 8 HUCBK KonuyecmeeH
Ouana3soH, npu Hanuyue Ha cpebbpHa IeHma 6b8

POPULATION HEALTH

go0ama
onutT1
06w, 6poii CPLU Ha CPL Ha CPL Ha
.y . Pseudomonas Salmonella
MUKPOOPraHM3ImMu Escherichia coli ; e s
aeruginosa enteritidis
49 -230cfu/ 61 - 300 cfu /

[unana3oH no ceptudmkat Ha CPLL, AMCK Anck 40 - 170 cfu / auck
KoHTpona Ha wama 66 cfu / anck 270 cfu / anck 68 cfu / anck
Mpo6a KoHTaMWUHMpPaHa
BOAONPOBOAHA BOAA B CTEPUIHA 3 3 0cfu/
CTbK/IeHa 6aHKa cbc cpebbpHa 0 cfu/em 0 cfu/em 200 cm?
NeHTa
KoHTpona
BOAOMNPOBOAHA BOAA B CTEPUIHA ocfufem® | e | |
CTbK/IeHa 6aHKa cbe cpebbpHa
NeHTa
KoHTpona BogonpoBogHa Boaa
B CTEPW/IHA CTbK/IeHa baHKa 6e3 0cfu/em®* | = e e e

cpebbpHa neHTa

(CPIL — cepruduippanu pedepeHTHH IIaMOBE)

Table 1. Results of Experiment 1. Water Samples
Inoculated with Low Concentrations of Certified
Reference Strains in the Presence of an
Immersed Silver Strip

EXPERIMENT 1

Total microbial count

Escherichia coli
(CRS)

Pseudomonas
aeruginosa
(CRS)

Salmonella
enteritidis (CRS)

Certified reference strain (CRS) -
range

49-230 cfu/disc

61-300 cfu/disc

40-170 cfu/disc

Strain control

66 cfu/disc

270 cfu/disc

68 cfu/disc

Contaminated sterile tap water
containing silver strip

0 cfu/cm?

0 cfu/cm?

0 cfu/200 cm?

Sterile tap water with silver strip
(negative control)

0 cfu/cm?

Sterile tap water without silver
strip (negative control)

0 cfu/cm?

Pesynrarure sicHO mokasBaT, 4e KOraTo HHCKH KOHIIEHTpa-
UM Ha OaKTEPHAHHU KJICTKH Ca B IUPEKTEH KOHTAKT C IOTO-
neHara cpedbpHa JICHTa B MPOIBIDKEHNE Ha 24 Haca, HACTHII-

Ba IIBJIHO CJIMMHUHHUPAHE HA MUKPOOPTaHU3MHUTE.

Onur 2. OneHka Ha eCTeCTBEHO 3aMbPCEeHH NMPOOH
OT MOA3eMHHU BOAH, TPETHPAHU ChC CPedbpPHA JIEHTA
Hpocne,ueH (& G(I)CKT’I)T oT cpe6LpHaTa JICHTa, IIOCTaBCHa 3a
24 gaca B Hp06I/I OT COHAAXHH BOJH, 3@ KOUTO € JJOKa3aHO
Ipu npeaABaApuUTCIHO HNPOBCACHU J'Ia60paTOpHI/I aHaJIM3u, 4C
Ca KOHTaMHUHUPAHU C €CTCCTBCHU MUKPOOPraHU3MH (,HI/IBI/I

maMoB€, a HC OT KOJ'ICKL[I/IH).

CFU — COLONY-FORMING UNITS.

The results clearly demonstrate that complete bacterial
elimination occurred when low concentrations of bacterial
cells are in direct contact with the immersed silver strip
for 24 hours.

Experiment 2. Effect of the Silver Strip on
Naturally Contaminated Groundwater

The second experimental series evaluated the antimicrobial
activity of the silver strip in naturally contaminated
groundwater samples.

Unlike Experiment 1, naturally occurring (,wild®)
microorganisms rather than laboratory reference strains
were present in the water samples. The silver strip remained
immersed for approximately 24 h before microbiological
examination.
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Tabnuuya 2. Pe3ynmamu om nposedeH ornum 2

POPULATION HEALTH

BakTepuonoruyHa Haxogka | Bpeme Ha TpeTupaHe Ha
BOAOU3TOUYHUK -

OT NpeABapuUTe/IHO NpoBe- BOAaTa CbC cpebbpHa Pesynrar UsBog
MeCTOHaXoXaeHue

[EeH aHanus neHTa
Bopaa ot coHpaxeH
KnageHeu B c. Myca-

AEHEL, Y nsonunpaH e Pseudomonas He ce HabatogaBa peay-

4yeBo, 06w MHa EnnH .

aeruginosa B KOJINYECTBO 184 cfu/ KUKWA B KOAMYecTBaTa Ha
MNenwnH, nsnonssaHa 3 0K0J10 24 yaca H

100 cfu/ 100cm 100 cm [0Ka3aHWA MUKpoopra-
33 JOMaKMHCKWN HYX-

HU3BM

Aun upes xuapodopHa
cuctema

N30/1MpaHu ca Kondopmu

oT cem. Nb/IHa peAyKuma Ha bpos
Bosa oT mecTHOCT . 0 cfu/ PeAyKL P

Enterobacteriaceae 0oKono 24 yaca g Ha AOKa3aHUTE MUKPOOP-
Kokopesew, rp.TposH 100 cm

B KO/IMYECTBO raHnu3Mm

1110 cfu/ 100cm?

Table 2. Results of Experiment 2

Water source Itntl.al microbiological Tre.atment with silver Result Interpretation
finding strip

Borehole water,
\l)/illlljasa:TS::d Pseudomonas aeruginosa — <24 h 184 cfu/ No reduction in bacterial

g . 100 cfu/100 cm? - 100 cm? count was observed
for domestic
purposes)
water from Coliform bacteria N

. 0 cfu/ Complete elimination of

Kokorevets area, (Enterobacteriaceae) — =24 h 100 em? detectable bacteria
Troyan town 1110 cfu/100 cm?

W3BomsT e, WICHOBETE Ha CEMEUCTBO Enterobacteriaceae
MPOSIBSIBAT HA-BUCOKA YYBCTBHUTEIHOCT KBM CpPeOBpHU
HOHM, KOETO BOIH 10 II'BJTHO STMMUHUPAHE Ha OaKTepUUTE.

3a pasimka OT TAX, ,,JUBHAT maM Ha Pseudomonas
aeruginosa IEMOHCTPUPA 3HAYUTEIHA YCTOHYMBOCT HA Tpe-
THpaHE ChC cpebpo. MHTepecHOTO €, Ye TOBa MOBEACHHUE CE
pasnuyaBa OT HAOJIOIABAHOTO MPH cepTudUIUpaHus pede-
PCHTEH Il1aM, TECTBaH B ONUT 1.

Pseudomonas aeruginosa e mobpe Mo3HaT ¢ U3KIIOUUTEITHATA
CH YCTOWYMBOCT BBB BOAHA cpena. ClieoBaTeIHO TpeTHpa-
HETO ¢ HOHHO cpeOpo MPH TE3H EKCIICPUMEHTAIHN YCIIOBHUS €
HEJOCTaThUHO 33 CIMMHHHUPAHE HA €CTECTBEHO CPEIIAIH CE
IIaMOBE Ha TO3H MUKPOOPTraHU3bM.

Te3u pe3ynTaru mokas3BaT, 4e OaKTepUATTHATA YYBCTBUTE-
HOCT 3aBHCH HE CaMO OT BHOBAaTa UACHTUYHOCT, HO M OT Xa-
PaKTEepPHCTUKUTE HA IaMa ¥ aJaNTalusaTa My KbM OKOJTHATa
cpena.

Omnurt 3. B3aeiicTBue HA pa3TBOP HA HOHHO cpedpo
cjeq OTCTpaHsiBaHe HA cpedbpHATAa JIEHTa BbPXY
O0akTepuu, MpeACTABUTE]HN HA YpeBHATA duiopa y
YOBeKa

I/I}IeﬂTa Ha Ta3u CEpuA OT OIIHUTHU €, 1a CC IPOBEPU KaK Bb3-
neiicTBa cpeGbpHaTa BOJIa, OTAENICHA OT H3TOYHHKA Ha Cpe-
OBpHU HOHM, BBPXY KOJIMUECTBaTa HA MHKPOOPTaHU3MHUTE
KaKBHTO ca B uepBara — okono 10°. Xopara must Bojara,

Members of the family Enterobacteriaceae exhibited the
highest susceptibility to silver ions, resulting in complete
bacterial elimination.

In contrast, the naturally occurring strain of Pseudomonas
aeruginosa demonstrated considerable resistance to
silver treatment. Interestingly, this behaviour differed
from that observed for the certified reference strain tested
in Experiment 1.

Pseudomonas aeruginosais well known for its exceptional
water environmental persistence. Consequently, treatment
with ionic silver under these experimental conditions was
insufficient to eliminate naturally occurring strains of
this microorganism.

These findings suggest that bacterial susceptibility
depends not only on species identity but also on strain
characteristics and environmental adaptation.

Experiment 3. Antimicrobial Activity of Ionic
Silver Solution After Removal of the Silver Strip
The objective of this experimental series is to investigate
whether water previously treated with a silver strip (,,silver
water‘) retains antimicrobial activity after the silver strip
has been removed.

This experimental design more closely reflects actual
human exposure, since consumers ingest only the treated
water rather than the metallic silver strip itself.
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a He MoeMmar JIeHTaTa. 3aTOBa CTEPHJIHA BOJa, MPECTOsa
OMpe/ieNieH TMepHoj ChC cpedbpHA JeHTa B Hes — oT 1 1o
5 nHU, € oTiATa U KoHTamuHupaHna cbc CPIIl Ha ycnoBHO
MaTOrEHHH, KaTO 4acT OT HOPMaJHUS YPEBEH MHUKPOOHOM
- Escherichia coli u Enterococcus faecalis, namoeennu
(Salmonella enteritidis) v ,,qoOpU" MUKPOOPraHU3MHU (JIAK-
TOOAMIIN U MIIETHOKHUCETH OAKTEPHUH) BHB BUCOKH KOHIIEH-
tpanuu. Cien npectoi oT 24 yaca npu cTaiiHa TeMIeparypa
ca MpOBeICHH MHUKPOOHOIOTHYHHU aHAIHM3H 3a OTMpEICIsIHE
KOJIMYECTBATa Ha TeCTBaHUTE OakTepuu. Pesynratute ca
npeJacTaBeHu B Tadunna 3.

Ta6bnuya 3. Peaynmamu om riposedeH orum 3 -
KOHmMamuHupaHe cbc CPLL| b8 8ucok duana3oH Ha
800a, rnpecmosinia orpederieH nepuod cbc cpebbpHa
fieHma 8 Hesi, cried Koemo fieHmama e omcmpaHeHa

POPULATION HEALTH

Sterile water was exposed to the silver strip for periods
ranging from 24 to 120 hours. After removal of the strip,
the water samples were inoculated with certified reference
strains representing:

e opportunistic bacteria
Enterococcus faecalis);

(Escherichia  coli and

* pathogenic bacteria (Salmonella enteritidis);

* beneficial microorganisms (lactobacilli and lactic acid
bacteria).

The microorganisms are with high bacterial concentrations
approximating those encountered in the intestinal
microbiota (up to approximately 10° CFU/cm?®). Following
24 h of incubation at room temperature, bacterial counts
were determined microbiologically.

Table 3. Results of Experiment 3. Antimicrobial Activity
of ,Silver Water* Following Removal of the Silver
Strip

CpebbpHa Boga

Konunuectso Ha
6aKTepuuTe B

M3nonsBaH wam

Microorganism

(Mepuop Ha TpeTupaHe
CcbC cpebbpHa NeHTa)

Silver water
(Silver strip water
treatment period)

KoHTpona Ha wama KOHTaMMWHUpa-
(cfu/cm?) HaTa ,cpebbpHa“ UsBopa
BoAa X
Initial count Interpretation

Count after
treatment

Reduction of

bacteria

cm

CFU/cm3

Escherichia coli 120 h 3.1 x 108 cfu/cm? 3.0 x 10" cfu/cm? approximately 5
|Og1o
Enterococcus faecalis 120 h 5.0 x 10* cfu/cm? 2.8 x 103 cfu/ecm? Approxmatgly 1
logio reduction
Uncountable No bactericidal or
Escherichia coli 24 h 5.0 x 10 cfu/cm? amount of cells . )
inmi bacteriostatic effect
Uncountable No detectable
Enterococcus faecalis 24 h 6.0 x 107 cfu/cm? amount of cells antimicrobial
inml activity
e g Certified reference
Salmonella ente_rltld/s 72 h range (40-170 cfu/ Not detected Complgt'e
(low concentration) disc) bactericidal effect
Minor reduction;
bacterial
salmonella enteritidis 24h 8.72 x 10° cfu/cm? 1.70 x 108 cfufcm?® | concentration.
(high concentration) remained within
the same order of
magnitude
. . . Approximately .
_ 7
Lactobacilli and lactic acid 48 h (3.5; 4.0) x 107 CFU/ (1.1-1.4) x 10° Approximately 1

logio reduction

ToBa, KOETO C€ YCTAaHOBH IPHU TE3H CKCIIEPUMEHTH €, Ue ,,Cpe-
OBbpHATa* BOJA B MOBEYETO CIyYaH WIJIM HE MOHUXKaBa Opos
Ha OaKTePUHUTE, WU PEAYKIHUITA € HE3HAYUTEITHA, KOTATO
MHUKPOOPraHU3MHUTE Ca BbB BUCOKHU KOHIIEHTpamuu. [1pu Hu-
cbK Opoii knetku Ha Salmonella enteritidis, 72-4acoBa ,,cpe-
ObpHa™ Boza MMa mbJieH OakTepuuuaeH edekt. [lonatausu
Ha JeCTBUETO Ha cpeOBpHUTE HoHM ca u Escherichia coli,
npu kouto 120-yacoBa ,,cpeObpHA“ BoJa MMa 3HAUUTEIICH
noTucKail eheKkT BbpXy KOJIHMUECTBOTO UM, KaTO PEAYKIUATA

In most experiments, ionic silver solution (,,silver water*)
exhibited either no measurable antimicrobial activity
or only limited reduction of bacterial counts when
microorganisms were present at high concentrations.
Complete bactericidal activity was observed only at low
concentrations of Salmonella enteritidis cells with 72-
hour silver water. Among the tested microorganisms,
Escherichia coli demonstrated the highest susceptibility.
Water exposed to the silver strip for 120 hours produced
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e ¢ 10° B 6post um. [To-c1abo e Bb3IeHCTBHETO BPXY CHTEPO-
KOKHTE, JJAKTOOAIMIINTE U MiIedyHOKHceauTe OakTepuun. Ca-
JIMOHEJIa BbB BUCOKHU KOHICHTpAllUU (KHCTKI/I B KOJIM4YeCTBa
108 / cm®) He ce moBNMHUABA OT CPEOBPHUTE HOHH.

OBCBbXOAHE

JlutepaTypHUST nperien, KOWTo Oe HalpaBeH BbB BPbh3Ka
¢ HacTosmaTa myOauKamus yCTaHOBH, Y€ MHOTO OT My OJIH-
KyBaHUTE NMPOyYBaHUS ca (UHAHCUPAHU UJIU JOPHU HAIMKCA-
HHU OT MPOU3BOAUTENH HA MPOIYKTH, ChABPKAIIUA cpedpo.
He nomagnaxme Ha HayyHU JaHHU 3a KOpEJallUs MEXIY
KOHIICHTpalHsl Ha CPeOBPHUTE HWOHU BBHB BOJHU Pa3TBOPH
1 OaKTePUIIUIHOCT CIpsIMO OaKTEepHH BBB Boja. B mMHOro
CTaTUU C€ KOMEHTHUPAT CBOWCTBaTa Ha HOHHOTO M KOJIOWJ-
HOTO cpedpo, KAKTO ¥ €BEHTYAJTHHUTE MOJI3U U BPEAH BHPXY
YOBEUIKOTO 3/IpaBe.

CpebpoTo HE € MHUKPOCIIEMEHT, HEOOXOIUM 3a MO bPIKaHE
Ha YOBCIIKOTO 3JIpaBe, 3a pas3JikKa OT IPYTH METalld U MU-
Hepasu (Hamp. meq, ceneH). [lopanu ToBa U3CIIe0BATECIUTE
TpeTupar cpedpoTo KaTO HEXKelaHa ChCTaBKA B IIOBEYCTO
XpaHU U MPOAYKTH, OCBEH aKO HE € JI00ABEHO YMHUIILICHO
(6).

3a/1671004€HO € MPOYUYCHO ICHCTBUETO Ha cpedbpeH cyida-
nuasut (SSD) u Ha cpeObPHHUSI HUTPAT MPH JIOKAITHOTO Tpe-
tupane Ha pau#u (7). Korato ce mpuiara JJokaiHo, cpedpoTo
MOXeE Jia MMOTHUCHE PacTeka U Pa3MHOKABAHETO Ha OakTe-
puute. To 0obaye He I'M YHHIOXKABA 110 HAYMHA, 0 KOWTO
0aKTepUIMIHU areHTH KaTo aHTHOWOTHUIINTE yOuBaT Oak-
tepuure (7, 8, 9).

Jloxato meTansT cpebpo (Ag) HAMAa MEIWIIMHCKA aKTHB-
HOCT, CpeOBpHUAT HoH (Ag+) MMa MHUPOK aHTUMHKPOOCH
CHEKTHP M € UTOTOKCHUYCH 32 OaKTEPHH, BUPYCH, TPOKIH
u reouuku. Ag+ ce cepp3Ba ¢ JJIHK, PHK u pasznuunu mpo-
TEWHHU, KOETO BOJU JI0 KIEThUHA CMBPT Upe3 MHOXKECTBO
MEXaHHU3MH, KaTo JICHATypalus Ha IPOTEHHH 1 HYKJICHHO-
BU KHCEJIMHH, OBUIICHA MTPOIYCKJINBOCT HAa MeMOpaHara u
ONoKMpaHe Ha KIeTHhUYHOTO aummane (3, 10).

He3zaBucumo 4e cpeObpHUSAT HOH MMa aHTUMUKPOOHH 1 Oak-
TCPULIMIHHU CBONCTBA, TOH € TOKCHYCH 32 (hubpodIacTuTe u
3a KEPATUHOLUTUTE, KOTaTO € BbB BUCOKAa KOHLUCHTpaLusa U
MOXe Jla IOBeJe 10 HapylIeHo 3a3apaBsBane Ha panu (10).
B chioro Bpeme, criocobHOCTTa Ha CpeOpOTO J1a yIpaxHs-
Ba TOKCUYHH €(EKTH BPXY YOBELUIKUTE KJICTKH MOXKE J]a My
npuagane CTOMHOCT IIpH JICUCHUCTO HAa HECOIJIACTUYHU KJICT-
KW, KOUTO C€ Bb3CTAHOBABAT IMO-JIOIIO OT MUTOTUYECH apeCT,
OTKOJKOTO 31paBute hpudpodiactu (1)

CpebpoTo MOXe aa MperoTBpaTH pa3MHOXKaBaHETO U pas-
MPOCTpaHEeHHETO Ha OaKTepuH, KOETO MO3BOJISIBA HA HUMYH-
HaTa CHCTEMa Ha TSJIOTO Ja EJIMMUHHpPA HNOTEHIUATIHO
BpelHNUTE OAKTEpUH U MaTOreHH Io-iecHo. Baxkno e ga ce
oT0eJie:kd, Ye 0AKTEPHOCTATHYHOTO JAeiicTBHe Ha cpe-
OpoTo 3aBHCH OT MHOr0 ()aKTOpH, BKJIIYHUTEJIHO KOH-
HeHTpanus, pa3Mep HAa 4YacTHIHMTe H crnenupuIHOCT
Ha 0aKTepHaJHHTE IIaMOBe, KOETO CE J0Ka3a U B Halle-
To npoyuBaHe. OcBeH TOBa, eEKTHBHOCTTA Ha cpedpPOTO
KaTro 0aKTepHOCTATHYHO CPEJICTBO MOXKE Ja Ce pa3jndaBa

POPULATION HEALTH

an approximately 5-log reduction in bacterial count. The
antimicrobial effect was considerably weaker against
Enterococcus faecalis, lactobacilli, and lactic acid
bacteria.In contrast, high concentrations of Salmonella
enteritidis (approximately 10® CFU/cm?®) were only
minimally affected, indicating that silver ions alone
are insufficient to achieve bacterial eradication under
conditions of heavy microbial contamination.

DISCUSSION

The literature review conducted for the purposes of the
present study revealed that a substantial proportion of the
published research has been funded or even authored by
manufacturers of silver-containing products. Furthermore,
we found no scientific evidence demonstrating a direct
correlation between the concentration of silver ions in
aqueous solutions and their bactericidal activity against
waterborne bacteria. Many publications discuss the
properties of ionic and colloidal silver, as well as their
potential benefits and adverse effects on human health.

Unlike essential trace elements such as copper and
selenium, silver is not a micronutrient required for
maintaining human health. Consequently, researchers
generally regard silver as an undesirable constituent of
most foods and consumer products unless it has been
intentionally incorporated for a specific purpose (6).

The effects of silver sulfadiazine (SSD) and silver
nitrate in the topical management of wounds have been
extensively investigated (7).

Topically applied silver suppresses bacterial growth and
proliferation; however, its antimicrobial activity differs
from that of conventional bactericidal agents such as
antibiotics, which directly kill susceptible bacteria (7-9).

Whereas metallic silver (Ag) itself is biologically inactive,
the silver ion (Ag") exhibits broad-spectrum antimicrobial
activity and is cytotoxic to bacteria, viruses, yeasts, and
fungi. Silver ions interact with DNA, RNA, and numerous
cellular proteins, leading to microbial cell death through
multiple mechanisms, including protein and nucleic
acid denaturation, increased membrane permeability,
disruption of cellular respiration, and interference with
essential metabolic processes (3,10).

Despitetheseantimicrobial properties, high concentrations
of silver ions are also cytotoxic to mammalian cells,
particularly fibroblasts and keratinocytes, and may
impair wound healing (10). Conversely, the cytotoxic
activity of silver may have therapeutic value in oncology,
as neoplastic cells appear to recover less efficiently from
silver-induced mitotic arrest than normal fibroblasts (1).

Silver can inhibit the proliferation and spread of bacteria,
thereby facilitating the elimination of potentially
harmful microorganisms by the host immune system.
It is important to note that the bacteriostatic activity
of silver depends on multiple factors, including its
concentration, particle size, and the susceptibility
of specific bacterial strains, a finding that was also
confirmed in the present study. Furthermore, the
effectiveness of silver as a bacteriostatic agent varies
among different bacterial species (6).
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npu pasnuuHute BujoBe Oakrepuu (6). KonueHrtpaiws,
uutupana karo Minimum Inhibitory Concentration (MIC)
Ha YyBCTBHTEJICH LI[aM B €JMH EKCIIEPUMEHT, MOXe J1a youe
PE3UCTEHTEH 1IaM B APYT €KCIIEPUMEHT.

MexaHU3MHUTE, OTTOBOPHU 3a OaKTephallHATa PE3HCTCHT-
HOCT KBM CpeOBpHH HOHH, CHIIO ca OOCTOWHO H3CIeIBa-
HU. HanwmvauTe MaHHM TIOKa3BaT, 4e cpeOpoTo yIpaKHsIBa
CBOUTC aHTUMUKPOOHU €PEeKTH Ype3 MHOXKECTBO MOJCKY-
nspau mutienu (11), okato 6akTepuarHaTa pe3sUCTCHTHOCT
MOX€ J1a Bb3HUKHE Ype3 HSKOJKO pa3IMuHU MEXaHHU3Ma,
BKJIIOUMTEIHO HaMaJleHO BBTPEKJIETHhYHO HATPYMBaHE, 3a-
cuieH eIIyKc, CeKBECTHPAHE ¥ reHeTHYHa agantanus (12).

CpebpoTo Bce omie € mpuBJIeKaTeTHa BB3MOXKHOCT 3a CTe-
puin3anus Ha BoJa, ThH KaTO € aKTHMBHO NPHU HUCKH KOH-
LEHTPAIMH 3 JIBJITU NEPUOLH, HSIMa MUPUC U € C U3KIIIO-
YUTETHO HHUCKAa TOKCHYHOCT 3a XopaTa. M3mon3BaHU ca
pa3IMYHNd METOIM 3a BBbBEXJaHE Ha CPeOBPHH HOHH BBB
BOJaTa, BKIIOYUTEIHO JUPEKTHO H00aBSHE Ha Pa3TBOPHMH
CpeOBPHH COJH, HEOPTAHUYHYU KOMITO3UTH U €IEKTPUICSCKH
vetonu (13). [NomynspHu ca TPUIOKCHHUATA 332 TMUTEHHA
Boma (14) m mryBHHM OaceifHu, BBIIPEKH Y€ € JOKa3aHo, 4e
o0muaT Opoif OaKTEepHH ocTaBa TBBPIE BUCOK, OposAT HA E.
coli ce penynmpa u MaTOTeHHU OAaKTEPHUH HE CE M30IHPAT
(15). Te3u TBBpOEHUS Ce TOAKPEMAT M OT pe3yJTaTHUTE Ha
HAIIUTE eKCIIEPUMEHTH, KaTO KJIKY0B MOMEHT € KoJIuye-
CTBOTO HAa MHKPOOPraHu3MuTe. [IpeiokeHo e 1a ce KoM-
OomHMpat enekTponuTHo reaepupanu mex (1) u cpedpo (I) ¢
00paboTKa ¢ XJIop, KaTo 10 TO3W HAYWH C€ HaMalll KOHICH-
TpauMsTa Ha APas3Hell XJIop, KOMTO TpsOBa Ja ce M3I0JI3Ba

(16).

N3non3BaHeTo HA MPOAYKTH, ChABPKAIH cpedpo e, edek-
TUBHO M 0€30TIaCHO caMo MPHU JOKAJIHO (BBHIIHO) MPUITIOKE-
HHUE BBPXY OBBPXHOCTTA HA TAJIOTO, KATO:

- I'puska 3a Ko:kaTta: MEIUIMHCKM KPEMOBE U TejoBe 3a
TPEeTHPAHE HA HM3TapsSHUsS, MOBBPXHOCTHU PAHU M KOXKHHU
SI3BH;

- IIpeBpB3KHu 32 paHu: CPeOBPHU NOKPHUTHS C€ TpHUIarar
BBPXY MPEBPB3KH U MEIULIMHCKH U3ICITH 33 IPEIOTBPATI-
BaHE Ha OaKTepHallHU WH(EKINH;

- XurueHa Ha HOCa: Ha3aJIHU CHpeﬁOBC " KaIllKu CbC CpEe-
6’pra BOJa, NpEAHA3HAYCHHN 34 ITOYMUCTBAHC U OBJIAXHABA-
HE Ha HOCHATa JIMTraBHIIa IIPpU XpeMa.

Koncymanusita Ha HOHHO WJIM KOJIOMIHO cpedpo mpe3 yc-
Tara TpsiOBa aa ce uzdsarea. Hsima yOenurenHu gokazaren-
CTBa, Y€ MEPOPaJHO IIPUETOTO HOHHO MIIM KOJIOWJHO Cpe-
Opo npuTexaBa ChIIUTE OAKTEPUOCTATUYHU CBOWCTBA KATO
JIOKAJIHO M3I0JI3BAaHOTO cpedpo (6).

OcBeH aprupus, B peKH CIy4au BHCOKH J03H KOJIOUJHO
cpeOpo MoraT J1a NpUUUHAT IBJITOTPAHNHHU TEXKKH 3/1paBo-
CJIOBHH NpoOJIeMH, KaTo yBpekJaHe Ha ObOpenuTe u Iup-
4OBe.

KonouaHnTe CpeOBPHH NMPOLYKTH CHIIO MOTaT aa B3au-
MOZICHCTBAT C MEAMKAMEHTH, KaTo HIKOW aHTHOHOTHIIH
W JeKapCcTBa 3a IMHUTOBHIHATA XJe3a (2, 5). CpuiecTByBaT
omaceHus OTHOCHO edexTa Ha abcopOmusaTa Ha cpedpo BBp-
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A concentration reported as the minimum inhibitory
concentration (MIC) for a susceptible strain in one
experimental setting may be sufficient to kill a resistant
strain under different experimental conditions.

The mechanisms responsible for bacterial resistance to
silver ions have also been extensively investigated. Current
evidence suggests that silver exerts its antimicrobial effects
through multiple molecular targets (11), whereas bacterial
resistance may arise via several distinct mechanisms,
including reduced intracellular accumulation, enhanced
efflux, sequestration, and genetic adaptation (12).

Silver remains an attractive option for water disinfection
because it retains antimicrobial activity at relatively low
concentrations over prolonged periods, is odourless,
and exhibits comparatively low toxicity to humans.
Several approaches have been developed to introduce
silver ions into water, including the addition of soluble
silver salts, silver-containing inorganic composites, and
electrochemical ionization systems (13). Applications
in drinking water treatment (14) and swimming pool
disinfection have been widely reported. Although these
systems do not necessarily eliminate all microorganisms,
studies have demonstrated substantial reductions in
Escherichia coli counts and the absence of detectable
pathogenic bacteria despite relatively high total bacterial
counts (15). The findings of the present study support
these observations and further indicate that the initial
microbial load is a critical determinant of antimicrobial
efficacy. To improve disinfection while reducing chlorine
exposure, the combined use of electrolytically generated
copper (I) and silver (I) ions with chlorination has been
proposed, allowing lower concentrations of chlorine to
achieve effective microbial control (16).

The use of silver-containing products is considered
effective and safe only when applied topically to the body
surface. Such applications include:

» Skin care: medical creams and gels for the treatment of
burns, superficial wounds, and skin ulcers.

* Wound dressings: silver-coated dressings and medical
devices designed to prevent bacterial infections.

* Nasal hygiene: nasal sprays and drops containing silver
water intended for cleansing and moisturizing the nasal
mucosa in cases of rhinitis.

Oral consumption of ionic or colloidal silver should be
avoided. There is no convincing evidence that orally
administered ionic or colloidal silver exhibits the same
bacteriostatic properties as silver applied topically (6).

In addition to argyria, prolonged consumption of high
doses of colloidal silver has, in rare cases, been associated
with serious adverse health effects, including kidney
damage and seizures.

Colloidal silver products may also interact with certain
medications, including some antibiotics and thyroid
medications (2, 5).

Systemic absorption of silver has also raised concerns
regarding its potential effects on renal, hepatic, and
neurological function. Following absorption, silver is
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Xy ¢yHKuuure Ha ObOpeuure, yepHus aApo0 U HEpBHATA
cucteMa. CpedpoTo ce U3UUCTBA OT TSIOTO YACTUUHO Upe3
owopenure (1, 17).

B pesynrar Ha mpoBeneHUTE Ta0OpPATOPHU EKCIICPUMEHTH
MOJKE Ja ce 0000LIAT CIEIHUTE H3BOAH:

- He ce nabmronaBa m30upaTeHo aeiicTBrE Ha CPeOBPHUTE
HOHHM 1O OTHOIICHHE HAa MUKPOOPTaHU3MHUTE — NAaTOTCHHH,
YCIIOBHO ITaTOT'€HHHU, HOpMallHa YypeBHa diopa.

- Ilpu HUCKHM KOHLEHTpanuu Ha OAKTepUUTE CpedpoTO yC-
ImsABa Aa I'm CJIUMMUHHPA, KOTraTO BBB BOAaTa € IMOCTaBCHaA
cpeObpHATA JIGHTA — T.€. IPH MPAK KOHTAKT.

- [Ipu HuCcHK Opolt kieTku Ha Salmonella enteritidis 72-4a-
coBa ,,cpeObpHA™ BOJIa MMa IIbJIEH OaKTepUIIUICH e(EeKT.

- Korato m3non3Bame Bosia, B KOSITO € IpecTosiia cpedbpHa
JICHTa 32 ONPEACICH HHTEPBAJ OT BPEMeE, ITPH BUCOKH KOH-
HEHTPANNK HAa MUKPOOHATHY KJIETKH, HE3aBUCHMO J1alli ca
Ha MaTOTeHHU OAKTEPHH, YCIOBHO NAaTOTC€HHH NI HOpPMaJl-
Ha uypeBHa (iopa, cpedObpHUTE HOHM HE YCISABAT /1a TH yOu-
a1. B moBeuero ciyyan ce HaOnionaBa eIUHCTBEHO ciaba
PEeNyKIIUS B KOTUYECTBATA UM.

- Ha BB3melicTBHeTO Ha cpeOBpHUTE HOHM Hai-mo00pe pe-
arupar Oakrepuute OT ceM. Enterobacteriaceae, BKIIOUYH-
TesHo U Escherichia coli.

- bakTepuangHaTa 4yBCTBUTEIHOCT 3aBUCH HE CaMO OT BH-
JIOBaTa UJCHTUYHOCT, HO U OT XapaKTCPUCTHUKHUTE Ha I1amMa
W ajanrtanusTa My KbM OKOJHATa cpeja, KOeTo ce JIEMOH-
CTpHUpa ¢ pa3jIuYHOTO MOBEACHUE HA JUB U CepTUDUIIHPAH
wam Pseudomonas aeruginosa cupsiMo JIeHCTBUETO Ha cpe-
OBpHUTE HOHHU.

3AKITIOYEHUE

baktepunuaHuAT U OakTepHocTaTHYeH e¢eKT Ha cpe-
OBpHHUTE HOHM BapHpa CHOpea BHJAa M KOJIMYecTBaTa Ha
Mukpoopranusmute. He ce nokasBa n3OuparenHocT Ha
JIEHCTBHUETO Ha CPEOBPHUTE HOHU CIPSAMO PA3TUYHUTE MU-
KpOOpraHU3MHU.
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eliminated only partially through renal excretion, raising
the possibility of tissue accumulation after prolonged
exposure (1, 17).

The findings of the present laboratory study support the
following conclusions:

* Silver ions did not exhibit selective antimicrobial activity
toward pathogenic bacteria, opportunistic pathogens, or
members of the normal intestinal microbiota.

* At low bacterial concentrations, complete bacterial
elimination was achieved only when direct contact
between the microorganisms and the silver strip was
established.

» Water exposed to a silver strip for 72 hours demonstrated
complete bactericidal activity against low concentrations
of Salmonella enteritidis.

* When water previously exposed to a silver strip was
used against high bacterial loads, silver ions failed to
exert a bactericidal effect regardless of whether the
microorganisms were pathogenic bacteria, opportunistic
pathogens, or representatives of the normal intestinal
microbiota. In most cases, only a modest reduction in
bacterial counts was observed.

* Members of the family Enferobacteriaceae, including
Escherichia coli, were the most susceptible to the
antimicrobial activity of silver ions.

» Bacterial susceptibility depends not only on species
identity, but also on the characteristics of the strain and
its adaptation to the environment, which is demonstrated
by the different behavior of wild and certified strains of
Pseudomonas aeruginosa towards the action of silver ions

CONCLUSION

The bactericidal and bacteriostatic effects of silver ions
vary depending on the species and quantities of the
microorganisms. No selectivity in the action of silver
ions toward different microorganisms was proven.
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KAYECTBO HA XUBOT
U NAUMEHTCKHU
NMPEXUBABAHUA NMPU
MAJIMTHEHU XEMATOJIOIM'MYHH
3ABOJNIABAHUA: CUICTEMATUYEH
NINTEPATYPEH OB30OP

Haraausa UBanosa'? Mimna Muuea®>
Jecucaasa Bankosa'

'Kameopa no coyuanrna meduyuna u opeanusayus Ha
30paseonaszsanemo, Meouyuncku ynusepcumem-Bapra
’Knunuxa no knunuuna xemamonozaus, YMBAJI
,,Ceema Mapuna* - Bapna
SKameopa no xemamonozus, Meouyuncku
yHugepcumem — Bapna

PE3IOME

Buveedenue: Manuenenume xemamonocuyHu 3a001516aHUS
(MX3) ca snauumo bpeme 3a obugecmeeHomo 30page nopa-
OU HAPACMBAWAMA UM YeCIMOMA U XPOHUYHUSL XAPAKMep Ha
yacm om max. CvwyespemeHHO HANPeObKbm 8 OUASHOCHU-
Kama u mepanuama 0osede 00 CvbWecmeeno nododpssare
HA npedcussieMocmma Ha nayuenmume. B mo3u xonmexcm
Kawecmeomo Ha JHCu8om, cevp3ano cwvce 30pasemo (KXKc3),
ce ymevpou Kamo K1io408 NoKasamen 3a eqhekmugHocmma
HA IeYeHUEemOo U 8AdICHA CAMOCOAMENHA 3a0a4d HA CbEpe-
MEHHAMA XeMAMON0SUIHA 2PUdICA.

Len: Jla ce cunmeszupam cybexmusnume oannu — KXKc3
(PROMs) u nayuenmcxume npeosscusaganus (PREMs) npu
ocnoenume MX3 3a nepuooa 2011-2025 2.

Mamepuan u memoou: Cmpykmypupano mvpcene no npo-
moxona PRISMA 2020 6 PubMed, Scopus u Web of Science
(2011-2025) no npeodsapumenno OeuHupanu Kpumepuu.
Qunanno ca exaiouenu 22 nyoauxkayuu.

Pezynmamu: PROMs ca usznonzeanu ¢ 100% om exaoue-
Hume uscnedsanus. PREMs npakmuuecku omcvcmeam om
UHOEKCUPAHAMA XeMamona02uyHa aumepamypa. Yemouuugo
3aceenamume OOMeUHU NPU BCUUKU 3A00NA6AHUSA CA YMO-
pa, emoyuonanen oucmpec u QuauLecko QYHKyuoHupame.
Ilpu npunodicenue Ha HAKOU UHOBAMUGHU MeEPanuu ce oe-
MOHCMPpUpPA CMAMUCMUYECKU 3HAYUMO NOO0OpeHue Ha cy-
bexmueHume noxkazameinu, cboOWeHy om nayuexmume.

3axkawuenue: KXKc3 usmepeanemo 6 xemamonoz2usma e
YCMOUUU80 ymevpOeHo Kamo KiuHuuex npuopumem. Hu-
meepupanemo Ha PREMs ¢ PROMs ocmasa ¢ Heuznonszeam
Memooonocuuer NOMeHYUual.

KuarwuoBu gaymu: PROMs; PREMs; kagecTBO
Ha )KUBOT, CBBP3aHO ChC 3APABETO; MAIIUTHEHH
XEMaTOJIOTHYHH 3200 IIBaHUS
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PROMS AND PREMS
IN HEMATOLOGICAL
MALIGNANCIES: A DESK
RESEARCH STUDY
(2011-2025)

Nataliya Ivanova®? Ilina Micheva?*
Desislava Vankova'

!Department of Social Medicine and Health Care
Organization, Medical University of Varna, Varna,
Bulgaria
Clinic of Clinical Hematology, St. Marina University
Hospital, Varna, Bulgaria
3Department of Hematology, Medical University of
Varna, Varna, Bulgaria

ABSTRACT

Introduction: Hematological malignancies (HMs)
constitute a significant public health burden owing
to their rising incidence and the chronic course of
many of these conditions. Concurrently, advances in
diagnostics and treatment have substantially improved
patient survival. As a result, health-related quality of
life (HrQoL) has become a key indicator of treatment
effectiveness and an essential outcome of contemporary
hematological care.

Aim: To synthesize evidence on patient-reported
outcomes (PROMs) and patient-reported experiences
(PREMSs) across the major HMs during the period 2011—
2025.

Material and Methods: A structured desk review
was conducted in accordance with the PRISMA 2020
guidelines in PubMed, Scopus, and Web of Science
for the period 2011-2025, using predefined eligibility
criteria. Finally, twenty-two publications were included.

Results: PROMs were used in all of the included
studies. In contrast, PREMs were virtually absent from
the indexed hematology literature. Across all disease
groups, the most consistently affected domains were
fatigue, emotional distress, and physical functioning.
Several innovative therapies demonstrated statistically
significant improvements in patient-reported outcomes.

Conclusion: The assessment of HrQoL in hematology
is firmly established as a clinical priority. However,
the integration of PREMs with PROMs remains
an underutilized methodological opportunity with
considerable potential for advancing patient-centered
care.

Key words: hematological malignancies, health-
related quality of life, HRQoL, patient-reported
outcome measures (PROMs), patient-reported
experience measures (PREMs), desk review
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BbBEOEHUE

ManurHeHuTe XeMaToJoruduu 3abonsBanus (MX3) oOxBa-
IaT pa3HooOpas3Ha Tpymna HeOoIlIa3uy Ha XeMOIIOSTHIHATA U
nuM¢ponIHaTa THKaH, BKIIOUATETHO JIEBKEMHH, JTUM(OMH,
MJIa3MOKJIETHYHN HEOIUTa3UH M MHUEIOAHUCIITIACTHIHY CHH/I-
pomu. BBBekIaHEeTO Ha TapreTHU TEpamuy, KaTo THPO3HH
kuHa3Hn uaxuoutopu (TKU), antu-CD20 MOHOKIOHAIHH
antutena, oucrenupugan anturena u CAR-T kneTpunn Te-
panuu, TpancGopMHpa roIIMa 9acT OT Te3H 3a00IABaHUS OT
OCTpPO )KMBOTO3aCTPAILABAIIM B XPOHUYHO yIIpaBisieMu. Tbil
KaTo MaIMEeHTUTE KUBEAT MO-TBJITO, HO B YCIOBHUS HA IMPO-
I'BJDKUTEITHO JICYCHWE W HETOBUTE TTOCIIEAHIIN, Ka4eCTBOTO
Ha JKHUBOT, CBBp3aHo cbe 3apaBeto (KXKc3), mpugodusa pons
Ha CaMOCTOSITeTHAa KJIMHWYHA IIeJT Hapesa C MOKa3aTeInTe 3a
npexussieMocT (1).

B otrosop Ha Te3u TeHaeHuuu EBponeiickata areHuus Io
nekapctBata (EMA) u AreHrusTa mo XxpaHuTe U JieKapcTBa-
ta Ha CAIIl (FDA) u3ucKkBaT BKJIIOYBAHETO HA MAaIlMEHT-/0-
knanBanu pesyntatu (PRO) kato xpaifHu Touku B peruc-
TpallMOHHUTE JIOCHeTa Ha HOBU Tepanuu (2, 3). [lapanento ¢
ToBa EBpomneiickata xematonornuna acounanus (EHA) pas-
paboTu crenuanIu3upaHd HacokW 3a mpuiiaraneto Ha PRO
B XeMaTOJIOTHUYHAaTa npakTuka (4). B nuteparypara ce pas-
IpaHMYaBaT JBa TUIIA MAIlUEHT-IOKJIaaBaHu qaHHU: PROMs
(Patient-Reported Outcome Measures), U3MepBaIiy 371paB-
HUs pe3yaTaT OT IJIeHa TOYKa Ha MalheHTa, OCHOBHO TOBA
e KIKc3, u PREMs (Patient-Reported Experience Measures),
OLICHSIBAIIIM MTALIMEHTCKUTE MPEKUBSIBAHUS B IIPOIECa Ha T10-
JydaBaHe Ha 3ApaBHaA Tpuxka. TAXHOTO pa3rpaHUyYaBaHe U
MO3HABAHE € ECEHIIMAIHO 332 HAyYHUTE U3cheaBanus (5).

PROMS ca cranpapTU3upaH BBIPOCHUIU, Upe3 KOUTO Ma-
LUEHTHUTE JIOKJIaJBaT cBoeTo (yHnkimonupane u KXKc3 6e3
HHTEpIpeTanus oT CTpaHa Ha KiaumHunucra (6). B xemaro-
noruyHara npakTuka PROMs BkitoyBat oOIIM OHKOJIOTHY-
uu uncerpymentu (EORTC QLQ-C30, FACT-G, EQ-5D-5L)
n 6onect-cnennpuunn moxynu (FACT-Leu npu neBkemun,
FACT-Lym npu aumpomu, QLQ-MY20 npn MHOXKECTBEH
muenoM (MM), MPN-10 npu muenonponudepaTuBHI HEO-
JIA3UN).

PREMS ca HHCTPpYMEHTH, Upe3 KOUTO NALUEHTUTE OLIEHSIBAT
MIPEKUBSBAHETO CH B TIpOLEca HA IMOJydaBaHE Ha 3ApaBHA
rprXa: KOMYHUKALUATA C MEIUIIMHCKUS TIEPCOHAI, JIOCTh-
ma 10 MHPOpMAIus, KOOpAUHANMITA Ha TPHUXKaTa, yBake-
HUETO KBM JIMYHOTO JIOCTOMHCTBO M YIOBJICTBOPEHOCTTA OT
OomamyHara cpexa. PREMs He m3MepBar 3apaBHHS pe3yd-
TaT, @ KAYECTBOTO HA 37paBHATa yciIyra. TUIMHMYHU IpUMEPH
ca NHS PREM, CQUIN u Friends and Family Test (FFT).

HenosunaBanero na PROMs n PREMSs, kakTo u auncara Ha
CHUCTEeMAaTH4YeH W BB3MPOU3BOJUM TOAXOA IMPH CHIIECTBY-
BamuTe 0030pu, ocobeHo Ha Obarapcku e3uk (7, 8), Haja-
ra MpOBEKJAaHETO HAa HACTOAIIUSA 0030p B CHOTBETCTBHE C
npenopbkuTe Ha PRISMA 2020 (9), ¢ ien ocurypsiBane Ha
MI0-BHCOKA METOMOJIOTUYHA HAJEKIHOCT HA CHHTE3UPAHHUTE
JIOKa3aTesCcTBa.
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INTRODUCTION

Hematological malignancies (HMs) comprise a
heterogeneous group of neoplasms arising from the
hematopoietic and lymphoid tissues, including leukemias,
lymphomas, plasma cell neoplasms, and myelodysplastic
syndromes. The introduction of targeted therapies, such as
tyrosine kinase inhibitors (TKIs), anti-CD20 monoclonal
antibodies, bispecific antibodies, and chimeric antigen
receptor T-cell (CAR-T) therapies, has transformed many
of these conditions from acutely life-threatening diseases
into chronic, manageable disorders. As survival continues
to improve, patients are increasingly living with the long-
term consequences of both the disease and its treatment.
Consequently, health-related quality of life (HRQoL) has
emerged as a key indicator of treatment effectiveness
and an important clinical outcome alongside traditional
survival endpoints (1).

Reflecting this paradigm shift, both the European
Medicines Agency (EMA) and the U.S. Food and Drug
Administration (FDA) recommend the inclusion of
patient-reported outcomes (PROs) as important endpoints
in the evaluation of novel therapies (2,3). Likewise, the
European Hematology Association (EHA) has issued
recommendations supporting the integration of PROs into
hematology research and clinical practice (4). Within this
framework, two complementary categories of patient-
reported data are distinguished: Patient-Reported Outcome
Measures (PROMs), which assess health outcomes from
the patient’s perspective—primarily HRQoL—and
Patient-Reported Experience Measures (PREMs), which
evaluate patients® experiences of receiving healthcare. A
clear conceptual distinction between these two constructs
is essential for both clinical research and healthcare quality
assessment (5).

PROMs are standardized questionnaires through which
patients directly report their health status, symptoms,
functional capacity, and HRQoL without interpretation
by healthcare professionals (6). In hematology, commonly
used PROMs include generic oncology instruments such
as the EORTC QLQ-C30, FACT-G, and EQ-5D-5L, as
well as disease-specific instruments, including FACT-
Leu for leukemia, FACT-Lym for lymphoma, EORTC
QLQ-MY20 for multiple myeloma, and MPN-10 for
myeloproliferative neoplasms.

In contrast, PREMs evaluate patients® experiences
throughout  the  healthcare  journey, including
communication with healthcare professionals, access to
information, coordination and continuity of care, respect
for patient dignity, and satisfaction with the healthcare
environment. Unlike PROMs, PREMs assess the quality
of healthcare delivery rather than health outcomes.
Widely used examples include the NHS Patient-Reported
Experience Measures (NHS PREMs), the Commissioning
for Quality and Innovation (CQUIN) framework, and the
Friends and Family Test (FFT).

Despite the growing recognition of patient-reported
measures, the distinction between PROMs and PREMs
remains insufficiently addressed in the hematology
literature. Furthermore, existing reviews—particularly
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UEN

Ilenta Ha 0030pa € jia ce aHaIU3Upa M3IOJI3BAHETO HA Ch-
OOIIEHUTE OT MAIMEHTHUTE pe3ynTaTH, BKItouBamm KIKc3
(PROMs) u manmentcku npexxuBsianus (PREMs) B uscien-
BaHmATa Ha M X3 3a meproma 20112025 1.

MATEPUAN U METOAU

Hacrosimuar cucremMaTuueH 0030p € MPOBEICH B CHOTBET-
ctBue ¢ HacokuTe Ha PRISMA 2020 (9) u Cochrane Handbook
for Systematic Reviews of Interventions (10). MonexsT Ha
M3CIIeN0BaTEICKHs 00XBaT (MO alys, HHTEPBEHIINS, CPaB-
Henue, u3xoxa - PICO) e cnenuusr: [lomynamusata BKIIIOYBa
BB3pacTHHU nanuenTn ¢ MX3, 6e3 orpaHNYeHne BHB Bb3PacT
iy Tepanuy. VIHTEpBEHIUATA Cce OTHACS JI0 IPHIIAraHEeTO
Ha PROMs u/umn PREMs uactpymentu. CpaBHEHHETO 00-
XBallla Pe3ylTaTH OT Mpujlaraneto Ha pasnudau PROMs u
PREMS uHCTpyMEHTH.

B ananm3za ca BKIIIOUYEHH CaMO IMBJIHOTEKCTOBH ITYOJIMKAIINH,
YUHUTO PE3yJITaTH HE ca AyOJMpaHu B Jpyra cTaTus, Ha aH-
ITIAHACKY UK Obarapcku e3uk, 2011-2025 r., npu namueHTu
¢ MX3, B kouTO ca u3noji3Banu Banuaupanu PROMs u/uinu
PREMS MHCTPYMEHTH KaTO IPBUYHA UJIM BTOPUUYHA KpaliHa
Touka. Pasrienanu ca OpuruHaIHU U3CIEABAHUS, PETUCTPO-
BU aHanu3u U PRO-cy6aHanu3u Ha KIUHUYIHU U3 TBAHUA.

CrparerusitTa 3a ThpCEHE BKJIIOUYBA CUCTEMaTHYHO THPCEHE
B PubMed, Scopus u Web of Science (mocnenna narta: ¢es-
pyapu 2025 1.), ¢ xomOuHanus or MeSH tepmuun (MeSH
(Medical Subject Headings) n cBoGozaeH Tekct: (,,hematologic
malignancies“ OR ,haematological malignancies“ OR
leukemia® OR ,,lymphoma™ OR ,,myelodysplastic syndrome*
OR ,,multiple myeloma*) AND (,,patient-reported outcomes*
OR ,patient-reported outcome measures® OR , PROMs*
OR ,,quality of life“ OR , health-related quality of life OR
»HRQoL* OR , PREMs* OR , patient-reported experience)
AND Filter: Publication date 2011/01/01 — 2025/12/31;
Language: English OR Bulgarian.

JIOITBIIHUTEITHO € TPOBEAEHO PBUHO THPCEHE B pehepeHTHH-
T€ CHUCHIY Ha BKIIOUYEHHUTE ITyOJMKALMU U B CAHTOBETE HA
EMA, FDA u EHA.

[TogOopsT Ha MyONMMKAIMUTE € MPOBEJACH Ha JBa erama. Ha
IIBPBU €Tam ca MperiiefaHu 3arjaBuATa U aOCTpPaKTUTE Ha
BCHYKH WIACHTUQHUIIMpPaHU 3anucu. Ha BTopu eTam ca oneHe-
HU TTBJIHATE TEeKCTOBE HA BCUYKH 3aIHCH, IPEMUHATHN ITHp-
BUSI CKpUHUHT. Pe3yaTaTuTe oT mpormeca Ha moadop ca mpea-
craBenu upe3 PRISMA auarpama na nmotoka (durypa 1).

MeTo0IOrnYHOTO Ka4ecTBO Ha BKIJIIOYCHUTE IPOYYBAHMS
€ OLIEHEHO ChOoOpasHOo TexHus au3aiiH upe3 Cochrane Risk
of Bias Tool version 2 (RoB 2), ROBINS-I u JBI Critical
Appraisal Checklist. RoB 2 e u3non3san 3a paH1oMu3upaHu-
Te KOHTposnupaHu npoyusanus, ROBINS-I — 3a nepangomu-
3MpaHMUTE M MPOCIEKTHBHUTE HAOIIONATEIIHN H3CIIeBaHUs,
a JBI Critical Appraisal Checklist — 3a HanpeunuTe poyu-
BaHusl. OLEHKaTa € U3BBPIICHA Ype3 ITbJIHOTEKCTOB IPETie
Ha My OJIUKaIUHTe.

POPULATION HEALTH

those published in Bulgarian—Ilack a systematic and
reproducible methodological approach (7,8). Therefore, the
present systematic review was conducted in accordance
with the PRISMA 2020 guidelines (9) to provide a
methodologically rigorous synthesis of the evidence on
HRQoL and patient-reported experiences in hematological
malignancies.

AIM

The aim of this structured desk review was to critically
examine the use of patient-reported measures, including
HRQoL assessed PROMs and PREMs, in studies of HMs
published between 2011 and 2025.

MATERIAL AND METHODS

This review was conducted in accordance with the
PRISMA 2020 Statement (9) and the Cochrane Handbook
for Systematic Reviews of Interventions (10). The
review question was formulated using the Population,
Intervention, Comparison, Outcome (PICO) framework.
The study population comprised adult patients diagnosed
with HMs, irrespective of age or treatment modality.
The intervention of interest was the use of PROMs and/
or PREMs. The comparison involved findings obtained
using different PROMs and PREMs instruments,
while the outcomes focused on patient-reported health
outcomes, particularly HRQoL, and patient experiences
with healthcare.

Eligible studies were full-text publications published
between 2011 and 2025 in English or Bulgarian, reporting
on adult patients with HMs and employing validated
PROMs and/or PREMs as either primary or secondary
study outcomes. To avoid duplication of evidence,
publications reporting identical study populations or
duplicate datasets were excluded. Original research
articles, registry-based studies, and patient-reported
outcome sub-analyses of clinical trials were considered
eligible for inclusion.

The literature search was conducted systematically in
PubMed, Scopus, and Web of Science, with the final
search performed in February 2025. The search strategy
combined Medical Subject Headings (MeSH) and free-
text terms as follows:

(,,hematologic malignancies“ OR ,haematological
malignancies OR leukemia OR lymphoma OR
»myelodysplastic syndrome* OR ,,multiple myeloma“)
AND (,,patient-reported outcomes™ OR ,,patient-reported
outcome measures® OR PROMs OR , quality of life“ OR
,health-related quality of life OR HRQoL OR PREMs
OR ,,patient-reported experience*).

The search was limited to publications published between
1 January 2011 and 31 December 2025 and to articles
written in English or Bulgarian.

Additional manual searches were performed by screening
the reference lists of all included studies and reviewing
relevant documents available on the websites of the EMA,
FDA, and EHA.

Study selection was conducted in two stages. First,
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30PABE HA HACENEHWETO

Pesynrarure ca npeacraBeHH 4pe3 KauyeCTBEH HapaTUBEH
CHUHTE3, CTPYKTYpUpaAH MO HO30JI0THMYHA Tpyna u tun PRO
HHCTPYMEHT, cbriacHo npenopbekute Ha PRISMA 2020. Pe-
3yJTaTUTE OT OLICHKATa Ha PUCKa OT CUCTEMAaTU4Ha IPeIIKa
ca MHTErpUPaHU B HHTEPIpPETALNATa Ha HAXOJKUTE IIPU BCSI-
Ka HO30JI0rM4Ha rpyna.

PE3YNTATH

Pe3ynTaTu ot Thpcenero u moadopa (PRISMA
auarpama)

CHcTeMaTHYHOTO ThPCeHe HaeHTHUIMpa oo 653 3anu-
ca (PubMed: n=312; Scopus: n=198; Web of Science: n=143).
Crnen otcTpaHsiBaHe Ha 142 gyOnerta octaBat 511 3ammca
3a ckpuHMHT. CIien mperse] Ha 3ariaBusi M aOCTpakTH ca
n3ktoueHu 449 3anuca (u3BbH 0o0xBaTa Ha M X3, 6e3 PRO
JlaHHU, 0€3 TOCTBHII /10 TbJIeH TeKCT). [IbIHUTE TEKCTOBE Ha
62 myOIMKalMK ca OLIEHEHH 3a JONYCTHUMOCT. M3KioueHn
ca 40 nyOnukanuu (qyonupaiiu ce nomyianuu n=18; He-
neu PRO nanau n=12; xondepeHnTHN abcTpakTn 6e3 mb-
JIeH TeKCT n=7; Apyro n=3). B xpaifHus aHa 13 ca BKIIOYCHH
22 myOnukanuu. [Ipouecst e Bu3yanusupan va @urypa 1.
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the titles and abstracts of all identified records were
independently screened for eligibility. Second, the full
texts of all records that met the initial screening criteria
were assessed against the predefined inclusion and
exclusion criteria. The study selection process is presented
in the PRISMA 2020 flow diagram (Figure 1).

RESULTS

Results of the search and selection (PRISMA
diagram)

The systematic search identified a total of 653 records
(PubMed, n = 312; Scopus, n = 198; Web of Science, n
= 143). After the removal of 142 duplicates, 511 records
remained for title and abstract screening. At this stage,
449 records were excluded because they were outside
the scope of hematological malignancies, did not report
patient-reported data, or were not available in full text.

The full texts of 62 publications were assessed for
eligibility. Of these, 40 were excluded for the following
reasons: overlapping study populations (n 18),
incomplete patient-reported outcome data (n 12),
conference abstracts without an available full-text
publication (n = 7), and other reasons (n = 3). A total of
22 publications were included in the final analysis. The
study selection process is illustrated in Figure 1.

NaeHTudruympanm sanncn

PubMed (n=312)
Scopus (n=198)

Web of Science (n=143)

06wo: n=653

n=511

[Cne.u OTCTpaHABaHe Ha .uyﬁne'ruj

y

n=511

[CKph‘IHI.‘IHF no 3arnasve n aﬁcrpaKTj

i

n=449

[M.!KJ‘IIO'-IQHM BBHMCMJ [ﬂhﬂHb‘l TeKCTOEe oueHeHW
n=62

WN3kno4eHn NbaHW TEKCTOBE
n=40
+ Nyb6nnpawm ce nonynauwm: n=18
* HenwnHuun PRO paHHu: n=12
* bes nbneH TekcT: n=7
* [lpyro: n=3

@uzypa 1. PRISMA 2020 duazpama Ha nomoka Ha npoueca
o uéeHmucgpuyupaHe, CKPUHUHE, OUeHKa 3a
donycmumocm u eKnoYsaHe Ha nybnukayuume
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[BKJ‘IIO‘-IEHH B CUCTEMaTU4HMNA oﬁaopj
n=22
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Records identified
PubMed (n=312)
Scopus (n=198)

Web of Science (n=143)
Total: n=653

After removal of duplicates
n=511

v

Screened by title and abstract
n=511
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Records excluded Full-text articles assessed for eligibility
n=449 n=62

v

v

Full-text articles excluded
n=40
« Overlapping populations: n=18
+ Incomplete PRO data: n=12
* No full text available: n=7
« Other: n=3

Pa3l'lp0CTpaHeHI/Ie B XeMaToJIoruiHara jJureparypa

AHanu3bT Ha BKJIIOUCHHUTE 22 MyOJnKaly pa3kpuBa sicHa
acumetpusi: PROMs ca usnonzsanu B 100% oT uzciaenBanu-
sATa IPU BCUYKH rpymu 3adonsBanns. PREMs npaktnyecku
OTCBHCTBAT OT MHJEKCHUpaHaTa XeMaTOJOrMYHA H3CIEe]0Ba-
TelcKa nuTepaTypa. Ta3u Haxolka € METOMOJOTMYHO OY-
akBaHa - PREMs ca nmpoekTupaHu NpeANMHO 3a CUCTEMHA
OLICHKA Ha KaueCcTBOTO Ha 3/paBHATa yClIyra Ha MHCTUTY-
LMOHATHO U HallUOHAJIHO HUBO, a HE KaTO U3CIIEA0BATEICKH
HHCTPYMEHTU B KJIMHUYHUTE U3MUTBAHUS WU NPOCIHEK-
tuBHHTE peructpu (11). EMnupnynara ynorpeda Ha PREMs
B XEMAaTOJIOTUSTA CE OrpaHUYaBa INIABHO JO HAIlMOHAJIHUTE
6omanmunn ogutHU cucteMu (NHS B OGennueHoTo kpai-
ctBo, CQUIN B EC) u aHkeTH 3a yIOBJIETBOPEHOCT, MPO-
BEYKJJAHU UHCTUTYIIMOHAIIHO.

CpasnuTteiieH aHaau3 Ha PRO uHcTpymMeHTHTE
EORTC QLQ-C30 e 30-eneMeHTeH BBIIPOCHHK C MET (yHK-
LIMOHAJIHU CKAJIM, TPU CUMIITOMHH CKaJH, II100aJIeH oKa3a-
Tel 3a KauecTBO Ha skuBOT (KOK) 1 11ecT eqMHUYHE CUMITOM-
HY elleMeHTa. ToBa € Hali-4ecTo U3MOI3BAHUAT HHCTPYMEHT B
Hperieanns Kopiyc (IoHe 9 u3cienBaHus), IPHIOKEH MPH
BCHYKH HO30JIOTMYHH TPYIIH.

EQ-5D e yHuBepcaneH yTHIMTApeH MHCTPYMEHT C MET JI0-
MeitHa (MOOHMITHOCT, CaMOOOCITY)KBaHe, OOMYaliHU ICHHOCTH,
Oouka/nmckoMpOpT, TPEBOKHOCT/ACNPECHS]) U BU3yallHa aHa-
noroBa ckana (EQ-VAS). Bepcusita EQ-5D-5L no3Bossia n3-
gyucisiBane Ha QALY, HeoOxonuM 3a hapMaKOMKOHOMHYECKH
aHasn3u. V3non3BaH € B oHe 5 M3cIeABaHMs P XPOHUYHA
mumponnTHa neskemus (XJIJI), muenonucniacTuyeH cuHa-

Included in the systematic review
n=22

Figure 1. PRISMA 2020 flow diagram of the study
identification, screening, eligibility assessment,
and inclusion process

Distribution of in the Hematology Literature
Analysis of the 22 included studies revealed a marked
imbalance in the use of patient-reported measures.
PROMs were employed in all included studies across all
hematological malignancy groups, PREMs were virtually
absent from the indexed hematology literature. This
finding is methodologically unsurprising, as PREMs are
primarily intended to evaluate patients® experiences with
healthcare delivery and service quality at the institutional
or health-system level rather than to serve as research
outcomes in clinical trials or prospective registries
(11). The use of PREMs in hematology has been largely
confined to national healthcare quality assessment
programmes, such as the NHS patient experience surveys
in the UK and EC CQUIN framework.

Comparative Analysis of PRO Instruments

The EORTC QLQ-C30is a 30-item specific questionnaire
comprising five functional scales, three symptom
scales, a global QoL scale, and six single-item symptom
measures. It was the most frequently used instrument in
the reviewed literature, in at least nine studies across all
HM groups.

The FACT-G is a 27-item questionnaire encompassing
four domains of well-being: physical, social/family,
emotional, and functional. Developed by Cella et al. (12),
it also TOI. Disease-specific extensions include FACT-
Leu (leukemias), FACT-Lym (lymphomas), FACT-MM
(multiple myeloma), and FACT-BMT (transplantation).
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pom (MJIC) u mumdomu.

FACT-G e 27-e1eMeHTeH BBIIPOCHUK B YETHPH J0MeiHa (pu-
3WYECKO, COIIMATHO/CEMEHHO, EeMOIIMOHAIIHO, (hYHKIIMOHAIHO
6marocncTosiHuUe), paspadboter ot Cella et al. (12), ¢ maTErpH-
pan nokasaren TOI. Bonect-cnennpuaHnTe MOTYIN BKITFOU-
Bar FACT-Leu (eBkemun), FACT-Lym (nmumdommu), FACT-
MM (MM) u FACT-BMT (TpaHcranTaus).

Bonecr-cienupuunn gonmbiHeHus BkirouBaT QLQ-MY20
(MM — Oonka B KocTHTe, TeneceH oOpa3), MPN-10 (mu-
enonponu(epaTUBHE HEOIIa3MM — CHMIITOMHA TEXECT),
HADS (rpeBoxnoct/nenpecus) u FACIT-F (ymopa).

XapaKkTepuMCTUKHA HA BKJIKYEHUTE U3CJIeABAHUA
[MogpoOHa cucTemMaTn3upaHa XapakTEpUCTHKA HAa BCHYKH
22 BKJIIOYEHH IyOJWKanuu (aBTOP/TOAMHA, AHM3aifH, MOIy-
nanusi, PRO MHCTpyMEHTH, OCHOBHHM HaXOJIKH) € IpeJCcTa-
BeHa B [Ipunoxenue 1.

Pe3ysaTaru no H030JI0THYHU TPYIH
Jleekemuu

[Tpn ocrpa muenouana neskemust (OMJI) KXKc3 cnensa
nByda3zeH Mozel - U3pa3eH craj Mpu MHAYKIHOHHA Tepa-
U, IOCJIeABaH OT noioopenue npu pemucus. Alibhai et al.
(13) (n=237) ycTaHOBSBAT 3HAYUMO TOAOOPEHHE Ha TII00al-
noro KX n ymopara npu pemucus (p<0.001), HezaBucumo
oT BB3pactTa. [Ipn mo-sp3pactau nanuentu (=60 r.) Bhatt
et al. (14) nokyMeHTHpaT cTadMJIN3UpaHe HA KOTHUTHBHATA
¢bysaxuus npu 77.4% ot ciaydante no Tperus mecen. Cheng
et al. (15) orunrar mepcuctupama ymopa u cTpax oT pe-
LUJUB JIOPH CJIE]] IbPBa ITbJIHA PeMHUCHs (KOTHUTHBHHM OII-
nakBauus npu 38%). Ienrocpounu nannu ot Telzerow et
al. (16) (n=427, meauana 11.3 r.) mokasBar, 4e 27% oT mpe-
xuenuTe OMJI mpoxbikaBar 1a UMaT KIMHAYHO 3HAYNMO
yBpeaeno KXKc3.

[Ipn XpoHHWYHA MHEIOMAHA JIEBKEMHS BBBEKIAHETO HA
TKU Tpanchopmupa 3a0011BaHETO B XPOHUYHO yIIpaBiIsie-
Mo. Aziz et al. (17) (n=90, umaTHHHUO) OTINTAT HApaCTBaHE
Ha TOI ot 75.5 Ha 85.2 3a 6 mecena (p<0.0001) — KITHHIIHO
3HaYUMO mojoOpenue, mpasemo KXKc3 kirrouoB kputepuit
npu n360p mexay TKU ¢ 6auska epeKTHBHOCT.

ITpu XJUJI Sharman et al. (18) ananusupar 889 nmanuenTH
ot peructbpa Connect CLL: FACT-Leu napactBa ot 135.7
Ha 141.6 3a 12 mecena, ¢ KIMHUYHO 3HAYMMO MOJOOpEHHE
npu 34.0% u Bromasane npu 16.7% — GanaHc, oTpa3sBail
ChUETAHUETO HA KOHTPOJ Ha OoJjiecTTa C TepaneBTHYHA
TOKCHYHOCT.

Jumghomu

[Ipu nudy3zen eqpoxnerryeH B-knerruen mumpom Tholstrup
et al. (n=26) (19) ycraHoBsBaT, Ye U3XOIHUTE CTOIHHOCTH Ha
KX u puznueckoro GyHKIIHOHUPAHE Ca 3HAYUMO ITO-HHUCKH,
HO gocTurar pedepeHTHHTE NOMYJIAlMOHHU HUBa 3 Mecela
crnen tepanusra. Heutte et al. (20) qoKkyMeHTHpAT BpeMeHEH
CHUMIITOMEH MOJIeJI CJIe/l aBTOJIO)KHA TPAHCIIJIAHTAIUS — M3~
paseH craj ¢ ocieBallo 1miaro cien 1 ronuHa, 6e3 3HaunmMa
pasziuka Mexy puTykcumad u Hadmonenue. Paunescu et al.
(21) ycraHoBsiBatT, 4e KOMOPOUTHOCTHTE M ITO-WHTEH3UBHATA
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Additional identified disease-specific instruments
included the QLQ-MY20 for MM, MPN-10 for
myeloproliferative neoplasms, the Hospital Anxiety and
Depression Scale (HADS) for psychological distress, and
FACIT-F (for fatigue).

Overview of the Included Studies

A detailed summary of the characteristics of all 22
included studies, including the first author and year of
publication, study design, study population, patient-
reported measures, and principal findings, is provided in
Appendix 1.

Results by Hematological Malignancy Group
Leucemias

In diffuse large B-cell lymphoma (DLBCL), Tholstrup et
al. (19), n=26), reported significantly impaired baseline
HRQoL and physical functioning,which recovered to
levels comparable with the general population three
months after treatment. Heutte et al. (20) described a
transient decline in HRQoL following autologous stem
cell transplantation, followed by stabilization after one
year, with no significant differences between patients
receiving rituximab maintenance and those undergoing
observation. Paunescu et al. (21) found that comorbidities
and more intensive chemotherapy were associated with
prolonged functional impairment. In patients treated with
tisagenlecleucel CAR-T therapy, sustained improvements
in HRQoL were observed for up to 18 months among
responders (22) with ORR 54%, CR 40%. In Hodgkin
lymphoma, Kreissl et al. (23), ( n=4215, German Hodgkin
Study Group), identified persistent impairments in
cognitive, social, and emotional functioning beyond two
years after diagnosis, accompanied by sustained fatigue
and sleep disturbances. For non-Hodgkin lymphoma
(NHL), Wasse et al. (24), (n =157 patients), identified
anxiety, depression, and social deprivation as independent
predictors of poorer HRQoL (B=—12.8; p=0.01). Ina large
Chinese cohort of 3,261 patients, Xu et al. (25) reported a
mean EQ-5D-5L utility score of 0.83 and a mean EQ-VAS
score of 68.8, with lower HRQoL observed among older
individuals and those with lower income.

Lymphomas

In diffuse large B-cell lymphoma (DLBCL), Tholstrup et
al. (19), in a cohort of 26 patients, reported significantly
impaired baseline HRQoL and physical functioning, which
recovered to levels comparable with the general population
three months after treatment. Heutte et al. (20) described
a transient decline in HRQoL following autologous stem
cell transplantation, followed by stabilization after one
year, with no significant differences between patients
receiving rituximab maintenance and those undergoing
observation. Paunescu et al. (21) found that comorbidities
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XUMHOTEpAIUsl yAbJDKaBaT 3HaYMMO (YHKIIMOHAJIHHUTE Jie-
¢unutn. CAR-T Tepanusita ¢ Tucarensnexieicen (22) 1eMoH-
crpupa ycroiunso nomobdpernue B KXKc3 no 18 mecena mpu
orroBopmiute manueHTH (ORR 54%, CR 40%).

[Mpun mumpom na XomxkkwH Kreissl et al. (23) (n=4215,
German Hodgkin Study Group) ycTaHOBSBAaT NepCUCTHPAIIH
Je(GUIUTH B KOTHUTUBHOTO, COI[UATHOTO M €MOIIMOHATHOTO
(GYHKIMOHUPAHE TOPH CIIC BTOpATa rOAMHA OT AMarHo3ara, ¢
YCTOMUYMBO IIOBUILIEHA YMOPA U HAPYILIEH ChH.

[pu HexomxxuHOB MuMpom Wasse et al. (24) (n=157) uuenTu-
dunmpar TpEeBOKHOCTTA, JENPECUITa U COUAIHOTO HeOa-
rOMOJIyYHe KaTO OCHOBHU HE3aBUCHMU TPEJAUKTOPH Ha JIOIIO
KXKc3 (B=-12.8; p=0.01). Xu et al. (25) (n=3261, Kuraii) oT-
gutat cpenHo KK ot 0.83 mo EQ-5D-5L u cpexna oneHka ot
68.8 mo EQ-VAS, ¢ mo-HUCKH CTOWHOCTH TPHU MO-BH3PACTHU
ITAITUCHTHU C IIO-HUCKHU O0XOH.

Muenooucnnacmuuen cunopom

IIpu MJIC K2Kc3 3aema neHTpanHO MSCTO, ThbA KaTO IpH
HUCKOPHCKOBOTO 3a00JIsiBaHE TeparneBTHYHATA IIeJl € KOH-
Tpox Ha cumnromurte. Oliva et al. (26) (n=148) yctaHOBsIBaT
HUBOTO Ha XeMOTJIOOMHA M KOMOPOHMTHOCTHTE KaTO OCHOBHH
nerepmuHanTh Ha KXKc3. Wouters et al. (27) nemoncTpupar
aHeMus-He3aBucuM nupekteH epext Ha MJIC Bppxy KXKc3
(B=-0.10; p<0.001) mpu 1538 maumenTu crpsimo 44 694 kon-
tponu. Efficace et al. (28) (n=927) npenocraBsT pedepeHT-
Hu KXKc3 croiiHocTH mo Bb3pacT, MOJ U PUCKOBA rpyla.
Wan et al. (29) (peructep MDS-CAN, n=656) ycTaHOBSBAT,
4e TpaHc(py3MOHHATa HE3aBUCHMOCT C€ CBBP3Ba C KJINHUY-
HO 3Ha4MMO nonoOpenue Ha riodannoro KX u ymopara.

Mmnoscecmeen muenom

MHoroueHTpoBoTO HM3cieaBaHe Ha Oonkara npu MM (2021,
n=330) (30) nemoHCTpHpa, Y€ MO-CHiIHAaTa 0OJKa € 3HAYUMO
cBbp3ana ¢ no-nomo KXc3 mo Bcnukm pomeirinu. Malta et
al. (n=225, Bpasunms) (31) ycraHoBsiBaT moiaudapmMarusTa
KaTO HE3aBHCUM IPOrHOCTHYEH (akTop 3a mo-jomo KXKc3.
B pemmaus/pedpakxreproro 3abonsBane Delforge et al. (32)
(KarMMa-3, n=386) u Mina et al. (33) (CARTITUDE-4, 81
LEeHTHpa) JoKiIaaBart, 4de ide-cel u cilta-cel mokasBar craruc-
THYECKH ¥ KIIMHUYHO 3Ha9uMo 1mo-100pu KXKce3 Tpaektopun
COpAMO CTAaHIAPTHHUTE PEKHUMH. PeamHO-IpaKkTHYECKUTE
manHu oT Oswald et al. (34) mOTBBpIKIaBAT TA3H 110J13a U3BBH
YCi10BUATA HA KIIMHUYHOTO U3IIUTBAHE.

Ouenka Ha Memoooio2usma

MeTOoIOOrMYHOTO KA4ecTBO Ha BKIJIIOYECHHTE IPOYYBAHHMS
Oemie omeHeHO CHOOpa3HO TexHHs Au3aiiH upe3 Cochrane
Risk of Bias Tool version 2 (RoB 2), ROBINS-I u JBI Critical
Appraisal Checklist. [ToBedeTo npoyuBaHus TIOKa3BaT HUCHK
JI0O YMEpEH PUCK OT CHCTEMaTHUYHA I'PEIllKa, KATO OCHOBHUTE
OrpaHUYeHUs IPOU3THYAT OT IPeodJiaaBaHeTo Ha Ha0JI0/1a-
TENTHU AU3aiHH, TUICAaTa HA KOHTPOIHHU I'PYIH, Bh3MOXKHOTO
BJIMSHUE Ha OOBPKBalIM (DAKTOPU U HEI'BIHOTO MPOCIE/s-
BaHe Ha manueHTuTe. He ca naeHTHGHUUpPAHH TPOYYBaHUS
C KPUTHYEH PUCK OT CHCTEMAaTH4YHA I'PEIIKa, MOPaad KOETO
o0IaTa MeTOJ0JIOTMYHA HAICKHOCT HAa HAJTHYHHUTE JJOKa3a-
TEJICTBa MOXKe J1a ObJIe Olpe/ieieHa KaTo yMepeHa.

POPULATION HEALTH

and more intensive chemotherapy were associated with
prolonged functional impairment. In patients treated with
tisagenlecleucel CAR-T therapy, sustained improvements
in HRQoL were observed for up to 18 months among
responders, with an overall response rate (ORR) of 54%
and a complete response (CR) rate of 40% (22).

In Hodgkin lymphoma, Kreissl et al. (23), analyzing
4,215 patients from the German Hodgkin Study Group,
identified persistent impairments in cognitive, social, and
emotional functioning beyond two years after diagnosis,
accompanied by sustained fatigue and sleep disturbances.

For non-Hodgkin lymphoma (NHL), Wasse et al. (24),
in a study of 157 patients, identified anxiety, depression,
and social deprivation as independent predictors of poorer
HRQoL (B =-12.8; p=0.01). In a large Chinese cohort of
3,261 patients, Xu et al. (25) reported a mean EQ-5D-5L
utility score of 0.83 and a mean EQ-VAS score of 68.8,
with lower HRQoL observed among older individuals and
those with lower income.

Mpyelodysplastic Syndromes (MDS)

In MDS, HRQoL represents a central treatment outcome,
particularly in lower-risk disease, where symptom control
is a primary therapeutic objective. Oliva et al. (26), (n =148
patients), identified hemoglobin level and comorbidity
burden as the principal determinants of HRQoL. Wouters
etal. (27), comparing 1,538 patients with MDS and 44,694
controls, demonstrated that MDS was independently
associated with impaired HRQoL beyond the effects of
anemia alone (B = —0.10; p < 0.001). Efficace et al. (28),
(n=927), established age-, sex-, and risk group-specific
reference values for HRQoL. In the MDS-CAN registry,
Wan et al. (29) (n=656) reported that achieving transfusion
independence was associated with clinically meaningful
improvements in global HRQoL and fatigue.

Multiple Myeloma (MM)

In MM, a multicenter study (n=330), (30) demonstrated
that greater pain severity was significantly associated
with poorer HRQoL across all measured domains.
Malta et al. (31), in a Brazilian cohort (n=225), identified
polypharmacy as an independent predictor of impaired
HRQoL. Among patients with relapsed or refractory MM,
Delforge et al. (32) (KarMMa-3; n = 386) and Mina et al.
(33) (CARTITUDE-4; 81 centers) reported that treatment
with idecabtagene vicleucel (ide-cel) and ciltacabtagene
autoleucel (cilta-cel), respectively, resulted in statistically
and clinically meaningful improvements in HRQoL
trajectories compared with standard treatment regimens.
Real-world evidence from Oswald et al. (34) confirmed
these benefits beyond the setting of randomized clinical
trials.

Risk of Bias Assessment

The methodological quality of the included studies was
assessed according to study design using the Cochrane
Risk of Bias Tool version 2 (RoB 2), ROBINS-I, and the
Joanna Briggs Institute (JBI) Critical Appraisal Checklists.
Overall, the studies demonstrated a low to moderate risk
of bias. The main methodological limitations were related
to the predominance of observational study designs, the
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ANCKYCuUA

AHanmm3bpT Ha aUTepatypara 3a nepuoma 2011-2025 r. pas-
kpuBa TpaHchopmanus Ha KXKc3 m3mepBaneTo ot mepu-
¢depHa 3a1aua B HEHTPAJIEH M3CIEI0BATEICKH U KJINHUUYCH
npuoputeT. ToBa MPHOPUTH3UPAHE € OCOOCHO BUAMMO IIPH
MM (PRO kato BTOpmuHa KpaiiHa Touka B KarMMa-3,
CARTITUDE-4) n npu M/IC, kpreto KXXc3 e mpakTnueckn
PaBHOCTOMHA Ha MPEKMUBSIEMOCTTA KaTO TEPANICBTUIHA IIEI.
I[IennoTo orcbeTBue HAa PREMS oT mHIeKkcupaHata Xxema-
TOJIOTHYHA JINTEpaTypa OTpPa3siBa CTPYKTYPHHUS pPa3pHUB
MeXIy ABaTa Tuma HHCTpyMeHTH: PROMs ¢yHKIImoHmpar
Ha H3CJEI0BaTeICKo HUBO, JokaTo PREMs - Ha cucremno/
WHCTUTYIIMOHATHO.

Beexkaanero Ha CAR-T TepanuuTe mocTaBu HOB CTaHAAPT
3a PRO unHTerpanus: npu qudyseH eqpokieTbueH B-kiers-
4yeH aumdom (22) u p/p MM (32, 33) ce nHabaronaBa J1BoitHa
1oJ3a - KIMHUYHA U QyHKIIMOHAIHA - TPSIKO HHPOpMUpaIia
TepaneBTHYHH U PeryjJaTopHu pemeHnus. OCHOBHOTO METO-
JIOJIOTUYHO IMPEAU3BUKATEICTBO OCTaBa XETEPOTCHHOCTTA
Ha MHCTPYMEHTHUTE ¥ BPEMEBHUTE TOUKH Ha U3MEpPBaHe, KOsi-
TO MpaBU METaaHAJUTUYHHUSA CHHTE3 HeHajexaeH. CraH-
naptute CONSORT-PRO u SPIRIT-PRO (6, 35) anpecupar
TO3U Mpo0OJieM, HO MPHJIATaHETO UM OCTaBa HEIOCIE0Ba-
TenaHo. ['eorpadckara KOHIGHTpAIUs Ha JUTeparypara B
CeBepHa AMepuka u 3anagHa EBpona orpanndaBa Bb3MOX-
HOCTTa 3a TeHepaIu3upaHe Ha U3BOJUTE.

HeoOxoxumo e pa3paboTBaHEeTO Ha MEXaHW3MHM 3a MHTE-
rpupane Ha PREMs ¢ PROMs naHHU B KOHTEKCTa Ha CTOIi-
HOCTHO-0a3upaHOTO 37paBeonasBaHe. PazpaboTBaHeTo Ha
HAallUOHAJTHU XEMAaTOJIOTMYHHU pPeructpu c¢ pytuHHo PRO
nU3MepBaHe, BKJIIOUUTENHO B bbirapus u peruona na FOro-
n3rouHa EBpora e crpaTernuecky npuopuTeT 3a odmiecTse-
HOTO 3/paBe.

3AKIMIOYEHUE

ITocnegnute 15 roquHu TOKyMEHTHpAT HEOOpPATUM NPEXOA
B XEMAaTOJIOTMYHATA IIPAKTUKA - OT U3MEPBaHE €IMHCTBEHO
Ha [IPEKUBAEMOCTTA KbM LISIIOCTHA OLICHKA HA TOBA KakK I1a-
LHUEHTUTE )KUBEAT CJIe] AUarHo3ara U B X0J1a Ha JICYUEHUETO.
PROMSs ca ce yTBBpAMIN KaTO HE3aMEHUM MHCTPYMEHT B
Ta3u TpaHcpopmanus. PREMs, makap u Bce ole Mapru-
HaJIM3UPAHU B U3CIEAOBATEICKH KOHTEKCT, IPEACTABIABAT
cleABallara CTbIKAa B I'bJIHOLECHHOTO U3MEpPBAHE HA CTOM-
HOCTTAa Ha XeMaToJoruyHara rpuxa. Hacrodmusr cucrema-
THYeH 0030p MACHTUDHUIUPA KPUTHIHUTE METOI0JIOTHYHU
IPOIYCKH U IIpeajiara KOHKPETEH IIbT 3a TSIXHOTO MPEOO0-
nsiBaHe upe3 nurerpupane Ha PROMs and PREMs.

Orpannvenust

Hacrosmusar cuctemaTnyeH 0030p UMa CIETHUTE METOIO-
JIOTUYHU OTPAaHUYCHUS, KOUTO TPsIOBa Ja ce MMaT IPEIBHI
MIPU HHTEPIPETAUITa Ha PE3yATaTUTE:

* Jlunca Ha mpeaBapUTENIHA PETUCTPALUsI Ha MIPOTOKOJA B
PROSPERO wuiu npyr nyGiinueH perucTsp, KOETO MOBHIIA-
Ba PUCKA OT OTYETHO NMPUCTPACTHUE;

 Tlopagu 3HauuTenHata xereporeHHoct Ha PRO uncTpy-
MEHTUTE U MONYyJalUUTe METa-aHATUTUUYHUAT CUHTE3 HE €

POPULATION HEALTH

absence of control groups in several studies, the potential
influence of residual confounding, and incomplete patient
follow-up. No study was judged to have a critical risk of
bias. Overall, the available evidence was considered to be
of moderate methodological quality.

DISCUSSION

The literature published between 2011 and 2025
demonstrates that the assessment of HRQoL has evolved
from a secondary outcome to an important component of
clinical research in hematological malignancies. This trend
is particularly evident in multiple myeloma, where PROs
have been incorporated into pivotal clinical trials such as
KarMMa-3 and CARTITUDE-4, and in myelodysplastic
syndromes, where HRQoL assessment plays a central
role in the management of lower-risk disease, alongside
traditional clinical outcomes.

The complete absence of patient-reported experience
measures (PREMs) among the included studies highlights
the current separation between the assessment of patient
outcomes and patient experiences. While PROMs have
become well established as research endpoints in clinical
trials and observational studies, PREMs continue to be
used predominantly for healthcare service evaluation at
institutional or health-system level. This gap suggests
an opportunity for future studies to integrate both
perspectives in order to provide a more comprehensive
evaluation of hematological care.

The introduction of CAR-T cell therapies represents an
important advance not only in clinical outcomes but also
in patient-reported outcomes. In both diffuse large B-cell
lymphoma and relapsed or refractory multiple myeloma,
CAR-T therapies were associated with sustained
improvements in HRQoL among responding patients,
indicating that patient-reported measures can complement
traditional efficacy endpoints and support clinical and
regulatory decision-making.

A major methodological challenge identified in this
review is the substantial heterogeneity of the PROMs
employed, together with variability in assessment
schedules and outcome reporting. These differences
limited direct comparisons across studies and precluded
quantitative meta-analysis. Although reporting guidelines
such as CONSORT-PRO and SPIRIT-PRO have been
developed to improve the quality and consistency of PRO
reporting, their implementation remains variable across
the hematology literature.

Another important finding is the geographical
concentration of the available evidence, with most studies
originating from North America and Western Europe.
Consequently, the generalizability of current evidence to
other healthcare settings, including Central and Eastern
Europe, remains limited.

Future research should focus on harmonizing PROMs
assessment, incorporating PREMs into hematology
research, and establishing routine collection of patient-
reported measures within national hematology registries.
Such initiatives could facilitate value-based healthcare by
integrating clinical outcomes with patients‘ perspectives
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MMPOBCACH, KOCTO OrpaHn4vaBa NpCUU3HOCTTAa Ha KOJIUYECT-
BCHUTC U3BOIU,

* O030pBT € OTpaHWYCH 10 MyONHWKAIMHA Ha aHTIHWCKU U
OBITapCKU €3WK, KOGTO MOXKE N1a M3KIIOUH 3HAYUMHU W3-
cJeNBaHUS HA IPYTHU C3UIIH;

* bpp30TO pa3BUTHE HAa XEMATOJOTHYHHUTE TEPANUU O3HA-
4yaBa, ue JaHHUTE 332 OMCTICITU(UIHNTE aHTHTENA U CIIe/IBa-
moto nokosieHne CAR-T Tepammu ca Bce oIle orpaHMYCHH
B IIperyiefaHus MepHo;

* Jlunicara Ha naHHM OT peruonu karo FOromsrouna Erpomna
u bearapus octaBa ChUIECTBEH reorpadcku Mpomyck B JIu-
Teparypara.

duHaHCcHpaHe

HacTosamoTro u3cneaBaHe HE € MOJYYHIIO BBHIIHO (PUHAH-
CHpaHe.

Kondpaukt Ha nHTEepecn
ABTOpUTE NEKIAPUPAT JUIICA HAa KOH(DIUKT HA HHTEPECH.

POPULATION HEALTH

on both health status and healthcare experiences.

CONCLUSIONS

Over the past 15 years, patient-reported outcome measures
have become an integral component of research in
hematological malignancies, complementing traditional
clinical endpoints by capturing patients® perspectives on
symptoms, functioning, and health-related quality of life.
In contrast, patient-reported experience measures remain
largely absent from the published hematology literature
despite their potential contribution to evaluating the
quality of healthcare delivery.

This review highlights the growing importance
of patient-reported measures in hematology while
identifying important methodological challenges related
to instrument heterogeneity and inconsistent reporting.
Greater standardization of PROM assessment and the
integration of PREMs into future research and routine
clinical practice may provide a more comprehensive
framework for evaluating the effectiveness and quality of
hematological care.

Study Limitations

This review has several limitations that should be
considered when interpreting its findings.

The review protocol was not prospectively registered
in PROSPERO or another publicly accessible registry,
which may increase the risk of reporting bias.

Owing to substantial heterogeneity in the patient-reported
outcome measures, study populations, and assessment
time points, a quantitative meta-analysis was not feasible.
Consequently, the findings are based on a qualitative
narrative synthesis.

The review was limited to studies published in English
and Bulgarian, which may have resulted in the omission
of relevant evidence published in other languages.

Given the rapid evolution of therapeutic strategies
for hematological malignancies, evidence regarding
bispecific antibodies and next-generation CAR-T cell
therapies remains limited within the review period.

Most of the available evidence originated from North
America and Western Europe, whereas data from other
regions, including Southeast Europe and Bulgaria, were
scarce. This geographical imbalance may limit the
generalizability of the findings across different healthcare
systems.

Conflict of interest — Not declared
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Hpunoxenne 1.

XapaKkTepUCTHKHU HA BKJIOYEHUTE u3cjaeaBanus (n=22)

ABTOp, roa.

Alibhai et al., 2015 [8]

Monynaumsa / H

OMI/, n=237, KaHaga

AunzaitH

lpocneKkTMBHO Ha-
ONBXKHO

POPULATION HEALTH

PRO uHcTpy-
MeHT(K)

QLQ-C30, 6MWT

OCHOBHa HaxoAakKa

MNopobpeHue Ha KK 1 ymo-
pa npu pemucus (p<0.001)

Leu

_ lepuaTpuyHa CTabunusmpaHe Ha KOrH.
Bhatt et al., 2024 [9] OMN 260r., n=H/, PeTpocnekTnBHO U L o) TS
Cheng et al., 2017 [10] OM/1 B pemucua, n=H/], HaanbxHO QLQ-C30, FACT- YMOpa 1 CTpax oT peunans

N cnep pemucun

Telzerow et al., 2025
[11]

OMJ1 npexusenu, n=427

PeTpocneKkTuBHO, Meau-

aHa 11.3r.

QLQ-C30

27% C KAMHUYHO 3HAYMMO
HapylweHo KX

Aziz et al., 2011 [12]

XM xp. pasa, n=90

MpocnekTMBHO

FACT-Leu, TOI

TOI: 75.5-85.2 33 6 m.
(p<0.0001)

Sharman et al., 2020
[13]

XN, n=889

Pernctbp (Connect CLL)

FACT-Leu, EQ-5D

FACT-Leu: 135.7-141.6 3a
12 m.

Tholstrup et al., 2011

HopmanusupaHe Ha KX 3 m.

[16]

[14] LOEOBKA, n=26 HagnbKHO EORTC QLQ-C30 cnea Tepanus

Heutte et al., 2011 _ ) Putykcumab peayumpa

[15] HX/1/ATCK, n=H[, PeTpocneKkTnsHo QLQ-C30 6onka cnep ATCK

Paunescu et al., 2022 [EABK/, n=HA HagmbikHo QLQ-C30 KomopbugHocTu—->no-abaru

dYyHKL. aednunTn

Maziarz et al., 2020
[17]

p/p DEABK, n=HJ|

®asza 2 PKW (JULIET)

FACT-Lym, SF-36

YcTonumso KX nogobpeHve
00 18 m. npu OTr.

Kreissl et al., 2020 [18]

X, n=4215

German Hodgkin SG

EORTC QLQ-C30

Mepcuct. aeduumnTvt B KOTH./
cou./emou,. GyHKL,.

Wasse et al., 2023 [19]

HX/1 npexkusenun, n=157

MonynaunoHHO

HADS, EQ-5D

TpeBosKHOCT/Aenpecua—>no-
wo KX (B=-12.8)

Xu et al., 2021 [20]

HX/1, n=3261, Kutamn

Hanpe4yHo ceyeHune

EQ-5D-5L

CpepnHo KXK: 0.83; EQ-VAS:
68.8

Oliva et al., 2012 [21]

MAC HUCKOPUCKOB,
n=148

MpocnekTMBHO

QOL-E v2, LASA,
EQ-5D

Hb 1 KomopbuaHocTM->o0cC-
HOBHW AETEPMUHAHTH

Wouters et al., 2021
[22]

MAC, n=1538 + 44694
KOHTPO/IN

Cny4yali-KoHTpoa

EQ-5D-5L

AHEMUA-HE3ABUCUM edeKT
Ha MAC (B=-0.10)

Efficace et al., 2023
[23]

MAC npu anarHosa,
n=927

Hanpe4yHo ceyeHune

QLQ-C30

PedepeHTHM KXK cToliHOCTH
no non/eb3p./puck

Wan et al., 2025 [24]

MAC-CAN peructbp,
n=656

Perncrbp, HaAbXKHO

QLQ-C30, FACIT-F

TpaHcd. HesaBUCHK-
MOCT—>KAMH. 3Hay. KX
nopo6p.

WPAI, QLQ-C30,

Mo-cunHa 6onka—>no-nowo

Ludwig et. al 2022 [25] MM, n=330 HanpeyHo ceyeHune QLQ-MY20 R 0 G T R
_ QLQ-C30, QLQ- MNonndbapmauna->Hesasu-
Malta et al., 2022 [26] MM, n=225, bpasuaua HaanbxHo MY20 cm bakTop 33 nowo KK
Delforge et al., 2024 p/p MM (KarMMa-3), ®aza 3 PKU QLQ-C30, QLQ- ide-cel > ctaHgapT no KX
[27] n=386 MY20, EQ-5D TpaeKkTopun
. dasza 3 PKM (81 ueH- QLQ-C30, QLQ- cilta-cel > ctangapt no
Mina et al., 2025 [28] p/p MM (CARTITUDE-4) Topa) MY20 Bscuakn PRO

Oswald et al., 2023
[29]

p/p MM, peanHa npak-
TUKa

PeTpocneKkTusHo, pea-

NeH CBAT

QLQ-C30, EQ-5D

PRO nonsa ot ide-cel n3sbH
PKWU ycnosusa

MX3 = MaAUTHEHW XeMaToAOrMYHM 3aboaaBaHua; OMJI = ocTpa
muenonaHa neBkemusa; XMJ = xpoHUYHa mneaomaHa AeBkemus; XN
= XpoHuyHa AtMmbounTHa neBkemusa; OEABKN = andyseH eapo-
knetbueH B-knetvueH aumbpom; IX = aumdbom Ha Xogpkkunt; HXA

= HexoakknHoB avmbom; MAC = MMEAOANCNAACTUYEH CUHAPOM;
MM = mHoXkecTBeH mrenom; PKU = paHaomMM3npaHo KOHTpoAnpaHo
n3nutBae; p/p = peunanB/pedpaktepen; HA, = He e nokaaaBaH;

KX = kauectB0 Ha »knuBoT; ATCK = aBToA0KHa TpaHCNAAHTaUMA Ha

cTB8on0Bu knaeTku.
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Author, year

Population/ n

POPULATION HEALTH

Appendix 1.
Included studies - characteristics (n=22)

Design

PRO intsruments

Main results

Alibhai et al., 2015 [8]

AML, n=237, Canada

Prospective
Longitudinal

QLQ-C30, 6MWT

Improved QoL and fatigue in
remission (p<0.001)

Bhatt et al., 2024 [9]

AML 260, n=NA

Retrospective

Geriatric
assessment

Stabilization of cognitive
function in 77.4% of patients

Cheng et al., 2017 [10]

AML in remission, n=NA

Longitudinal

QLQ-C30, FACT-
Leu

Fatigue and fear of relapse
increased after remission.

Telzerow et al., 2025

Retrospective study;

27% had clinically significant

n=90

[11] AML survivors, n=427 median follow-up: 11.3 QLQ-C30 impairment in quality of life
years (Qol)
Aziz et al., 2011 [12] Chronic-phase CML, Prospective FACT-Leu, TOI TOI: 75.5->85.2 for 6 months

(p<0.0001)

Sharman et al., 2020
[13]

CLL, n=889

Registry (Connect CLL)

FACT-Leu, EQ-5D

FACT-Leu: 135.7-141.6 for
12 months

Tholstrup et al., 2011
[14]

DLBCL, n=26

Longitudinal

EORTC QLQ-C30

Normalization of QoL 3
months after therapy

Rituximab reduced pain

Heutte et al., 2011 [15] NHL/ASCT cohort, n= ND Retrospective QLQ-C30 following ASCT
Paunescu et al., 2022 _ - ) Comorbidities - prolonged
[16] DLBCL, n=ND Longitudinal QLQ-C30 functional deficits
. Sustained QoL improvement
?{';‘]Z'a” etal.,, 2020 DLBCL, n=ND Phase Il RCT (JULIET) FACT-Lym, SF-36 up to 18 months in
responders
Persistent deficits in
Kreissl et al., 2020 [18] HL, n=4215 German Hodgkin SG EORTC QLQ-C30 cognitive/social/emotional

functioning

Wasse et al., 2023 [19]

NHL survivors,
n=157

Population-based

HADS, EQ-5D

Anxiety/depression >
poorer QoL (B =-12.8)

Xu et al., 2021 [20]

NHL, n = 3,261, China

Cross-sectional

EQ-5D-5L

Mean QoL: 0.83; EQ-VAS:
68.8

Oliva et al., 2012 [21]

Lower-risk MDS, n = 148

Prospective

QOL-E v2, LASA,
EQ-5D

Hb and comorbidities - key
determinants

Wouters et al., 2021
[22]

MDS, n=1,538 + 44,694
controls

Case-control

EQ-5D-5L

Anemia-independent effect
of MDS (B =-0.10)

Efficace et al., 2023
[23]

MDS at diagnosis, n =
927

Cross-sectional

QLQ-C30

Reference QoL values by sex,
age, and risk group

Wan et al., 2025 [24]

MDS-CAN registry, n =
656

Registry-based,
longitudinal

QLQ-C30, FACIT-F

Transfusion independence
- clinically meaningful QoL
improvement

Ludwig et. al 2022 [25]

MM, n =330

Cross-sectional

WPAI, QLQ-C30,

Greater pain severity -
poorer QoL across all

[27]

(KarMMa-3), n = 386

MY20, EQ-5D

QlLa-myv20 domains
Polypharmacy -
Malta et al., 2022 [26] MM (n = 225), Brazil Longitudinal &I}%bcao’ ala- independent predictor of
poorer QoL
Delforge et al., 2024 Relapsed/refractory MM Phase IIl RCT QLQ-C30, QLQ- Ide-cel > standard therapy

for QoL trajectories

Mina et al., 2025 [28]

Relapsed/refractory MM
(CARTITUDE-4)

Phase IIl RCT (81
centers)

QLQ-C30, QLa-
MY20

Cilta-cel outperformed
standard therapy across all
PROs

Oswald et al., 2023
[29]

Relapsed/refractory MM,
Real-world practice

Retrospective, real-
world

QLQ-C30, EQ-5D

PRO benefits of ide-cel
extend beyond RCT settings
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Abbreviations: HM = hematologic malignancies; AML = acute
myeloid leukemia; CML = chronic myeloid leukemia; CLL=
chronic lymphocytic leukemia; DLBCL = diffuse large B-cell
lymphoma; HL = Hodgkin lymphoma; NHL = non-Hodgkin
lymphoma; MDS = myelodysplastic syndrome; MM = multiple
myeloma; RCT = randomized controlled trial; R/R = relapsed/
refractory; NR = not reported; QoL = quality of life; ASCT =
autologous stem cell transplantation.
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YNOTPEBA HA METAM®ETAMUH
M PENPOAYKTUBHO 3[PABE:
CTPYKTYPUPAH HAPATUBEH

OB30OP U NMPEANOXEH
KNMINHUYEH ANITOPUTBM

Bosin I'eoprues, EBrenusi I'eopruesa,
Cupma I'eopruesa

CBATAJT , IIpog. o0-p Jumumvp Cmamamos* - Bapua

PE3IOME

Buweeoenue: Ynompedbama na memamgpemamun e sHauum oo-
wecmeeno-30pagen u Kiunuuer npoonem. 3a Bvaeapus aunc-
6am cneyuanusupanu OaHHU 34 NPEHAMAIHA eKCNo3uyus, da
cmuemama, NOAUCYOCmanmuama ynompeoa u 02paHuyeHusm
00CmBI 00 NPEHAMATHA 2PUACA 3AMPYOHABAN PAHHOMO PA3-
nosuasame.

Len: /la ce 0000wsam Ookasamencmeama 3a 8pb3Kama Mexic-
0y ynompebama Ha memam@emamun, HceHCKOmo penpooy-
KMUGHO 30page U MAUYUuHO-HeOHAManHume usXoou u 0d ce
Gopmynupa asmopcku KIuHU4eH aneopumsm 3a 0vaeapckama
NPAaKmuKa.

Mamepuan u memoou: Ilpogeden e cmpykmypupan Hapa-
mueeH, a He cucmemamuyder 0630p Ha PubMed/MEDLINE,
Cochrane Library u Google Scholar 3a nepuooa anyapu 2014
— 23 1oau 2026 2. Bxaroyenu ca KAuHuyHU NPoy48amnus, cucme-
mMamuyHu 0030pu, Memaanalusu, PoKoGOOCMed U HAYUOHATIHU
usmounuyu. Tvpcenemo, no06GOPLM U UFGTUYAHEMO HA OAHHU
ca uszgvpuieny 6e3 pecucmpupan npomoKoJ, He3asucumo 0yo-
MUPAHO CKPUHUPAHE UTU POPMATUIUPAHA OYEHKA HA PUCKA OM
cucmemamuyna epewika. He e uzgvpuiean Hoe xonuuecmeeH
Memaananus.

Pezynmamu: [[vncocoouwnama ynompeba e cévp3ana ¢ ao-
HOPMHO MAMOYHO KPbEOMeEUEHUEe U XOPMOHAIHA OUCpe2yid-
yus. Ilpu Opemennocm ca OOKAIAO8AHU NO-BUCOKU DPUCKOBE
Om MeCKA NPeeKiaAMNCUsl, NIAYeHMApHO OMIeNnsaHe, Cup-
0eUHO-Cb008a 3a0071e8AeMOCT, NPEHCOEEPEMEHHO PANCOAHEe
U npuem 6 UHMeH3UBHO HEOHAMOoNo2uuHO omoeneHue. Mema-
anauzume NOKA36AmM NO-KPAMKA 2eCmayusi U nNo-HUCKU aH-
MPONOMempuyHU NOKA3AMENU, HO YACH 0N ACOYUAyUUmMe om-
cnabsam cied KOHMPOI 34 MIOMIOHONYULEHe, OPY2U 6eUlecmed
u coyuanno-ukonomudecku axmopu. Jannume om 2026 e.
HOOKDENsIM b3MONCHA POJISL HA CUCTNIEMHOMO Gb3NALeHUe, HO
€a om MaiKo eOHOYEeHMpPOBO NPOYUEAHE.

3akntouenue: [looxo0vm mpabdea 0a 6KIOUEA YHUEEPCALeH
HeocvoHcoawy eepoaner CKpUHuHe, Yeaieo MOKCUKOTOSUYHO
usciedgane ¢ NOMEwbPHCOeHUe HA NOTOHCUMETHUME UMYHOA-
HANU3U, CNeuHa CaduIu3ayus u MymmuOUCYyunIuHapHo npo-
cneosgane. Ilpednodcenuam aneopumvm e agmopcKu Mooel,
KOUMo u3uckea aoanmupane u nuiomHo 8aiuoupare npeou
NO-UUPOKO 8HeOPASaHe.

KurouoBu nymn: meramdeTaMuH, OpeMEHHOCT,
PENPOAYKTHBHO 3/[paBe, IPEEKIAMIICHS,
IJIAllEHTapHO OTJICTIBAHE, HEOHATAIHH N3XO0/IH,
CKPUHHMHT
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METHAMPHETAMINE USE AND
REPRODUCTIVE HEALTH: A
STRUCTURED NARRATIVE

REVIEW AND PROPOSED
CLINICAL ALGORITHM

Boyan Georgiev, Evgeniya Georgieva,
Sirma Georgieva

Specialized Hospital of Obstetrics, Gynecology and
Neonatology “Prof. Dr. Dimitar Stamatov” - Varna

ABSTRACT

Introduction: Methamphetamine use is an important
public-health and clinical problem. Bulgaria lacks
pregnancy-specific exposure data, while stigma,
polysubstance use and limited prenatal care may delay
recognition.

Aim: To summarise evidence on methamphetamine use,
female reproductive health and maternal and neonatal
outcomes and to formulate an author-proposed clinical
algorithm for Bulgarian practice.

Material and Methods: A structured narrative
review, rather than a systematic review, of PubMed/
MEDLINE, the Cochrane Library and Google Scholar
was conducted for January 2014—23 July 2026. Clinical
studies, systematic reviews, meta-analyses, guidelines
and national sources were included. Searching, source
selection and data extraction were undertaken without
a registered protocol, independent duplicate screening
or a formalised risk-of-bias assessment. No new
quantitative pooling was performed.

Results: Long-term use has been associated with
abnormal  uterine  bleeding and  sex-hormone
dysregulation. During pregnancy, higher risks
of preeclampsia with severe features, placental
abruption, cardiovascular morbidity, preterm birth and
neonatal intensive care admission have been reported.
Meta-analyses indicate shorter gestation and smaller
neonatal anthropometric measures, although several
associations are attenuated after adjustment for
tobacco, other substances and socioeconomic factors.
A 2026 single-centre study suggests a possible role of
systemic inflammation, but its sample is small.

Conclusions: Care should include universal non-
judgemental verbal screening, clinically indicated
toxicology testing with confirmation of positive
immunoassays, emergency  stabilisation and
multidisciplinary follow-up. The proposed algorithm
is an author-developed model that requires local
adaptation and pilot validation before wider
implementation.

Key words: methamphetamine, pregnancy,
reproductive health, preeclampsia, placental
abruption, neonatal outcomes, screening
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BbBEOEHUE

Yrnotpebara Ha aM(pEeTaMIHOB THII CTHMYJIAHTH 3acATa IeCeT-
KU MIJIMOHU yITu B cBeToBeH Mamad (1). Hammonanuo 00-
IIOTOMYJIAIMOHHO MPOyYBaHe B bhirapus, mpoBeneHo mpes
okToMBpH—HOeMBpH 2024 1. cpen 4 002 nuna ype3 HHTEPBIO
,,JTUIIC B JIMIIE, OTYMUTA CAMOOTUCTCHA YIIOTpeOa Ha MeTamMpe-
TaMuH npe3 nocneanute 12 mecena npu 1,4% ot HaceneHUETO
Ha Bb3pacT 15-64 roqunu u npu 1,9% oT nunara Ha Bb3pacT
15-34 ronunu (2). Te3u OIEHKU HE TIO3BOJISIBAT 3aKJIFOUCHHE
3a yectoTaTa cpen OpeMEeHHHTE, ThI KaTo JIUIICBAT HAI[MOHA-
JICH TICPUHATAJICH PETUCTHP U CTAHIAPTH3HPAHO KOAUPAHE HA
MpeHaTaTHaTa eKCIIO3UITHS.

MeramdeTaMUHBT yBeIHuaBa 0CBOOOXK/IaBAaHETO M HapyIlIa-
Ba 00pPAaTHOTO 3axBall[aHE Ha JIOMIAMUH, HOpPEIUHEPPUH U Ce-
POTOHMH. XUNepaJpeHEPrHUHUAT ePEeKT MOXKeE J1a JT0BEE 10
Ba30KOHCTPHKIIHS, TAXUKAPAHS, XUIEPTOHUS, XUIIEPTEPMUS,
ApPUTMHH, KUTANNS ¥ NCUXOTHYHH cuMnToMu (3-5). Ilpu
OpeMEeHHOCT Ba30CIa3MbT U XUIIEPTOHUYHUTE TUKOBE MOTAT
Jla HaMaJISIT yTePOIIaleHTaApHNS KPBBOTOK M J1a IOTIPUHECAT
3a eHJoTeNHA AUCHYHKINS U IUTaleHTapHa ncxemus (4,5).

WuTepnperanusita Ha pe3ylTaTuTe € 3aTpyJHEHa OT ChIIBT-
CTBalla ynorpeda Ha TIOTIOH, aJIKOXOJ, KaHAOUC, OTHOUIHN U
JIPYTH CTUMYJIAHTH, KAKTO U OT O€IHOCT, HACHJIUE, ICUXHUYHHU
3a00JIsIBaHNS, HEOXpAaHBAHE W HENOCTAaThbYyHA IpPEHATAJIHA
rpuka. 3aToBa HAJMYHUTE OOCEPBALMOHHM aCOLMAIMK HE
TpsiOBa aBTOMaTHYHO J1a CE€ THJIKYBAT KaTo JOKa3aHa IpsKa
npuanHHOCT (4,5,8,11,13).

UEN

Lenrta e upe3 cTpyKTypUpaH HApaTUBEH 0030 J1a ce 0000IIAT
CHhBPEMEHHHTE JIOKA3ATEJICTBA 32 PEMPOAYKTHBHUTE, Maiun-
HUTE, ITAICHTAPHUTE W HEOHATATHHUTE U3XOMH ITPH yTIoTpeda
Ha MeTaM(eTaMHUH U 1a ce POPMYIIHpa aBTOPCKU aJTOPUTHM
3a pPaHHO Pa3Mo3HaBaHe, CTAOMIIN3AINSI, HACOYBAHE U TIPOCITC-
JISIBaHE B OBJITAPCKU YCITOBHSL.

MATEPWAN W METOOU

JAu3aiin u TbpceHe

Hacrosiara pa3paboTka € CTpyKTypUpaH HapaTuBeH 0030p.
To3n nuzaiin € u30paH Mopaau IMIUPOKHUS H3CIETOBATEICKH
BBIIPOC, KOWTO 00XBalla penpoyKTHBHH, MAilUNHU, TUIALICH-
TapHH, HCOHATAJHU, KJIMHUYHU U OPraHU3allMOHHH aCTCKTH
U 0o0eqMHSBA Pa3IMYHHU BHIOBE H3TOYHHIHK. ONHCAHHETO
Ha THPCEHETO W MOA0Opa MMa 3a IeN Ja MOBHIIH Mpo3pay-
HOCTTa ¥ MPOCIEIMMOCTTa, HO pa3paboTKaTa He € MPOCKTHU-
paHa Karo CHCTEeMaTHYeH 0030p U HE MPETEHAUpPA 3a Xapak-
TepHaTa 3a Hero u3uepnarenHoct. [Iperspeenu ca PubMed/
MEDLINE, Cochrane Library u Google Scholar 3a nepuona
sayapu 2014 — 23 ronmm 2026 1. CTparerusra e agantupaHa
3a BCsKa Oasa manau. OCHOBHATa KOMOWHAIIMS OT ITOHSTHS
e: (“methamphetamine” OR “stimulant use disorder”) AND
(“pregnancy” OR “reproductive health” OR “menstrual cycle”
OR “placental abruption” OR “preeclampsia” OR “preterm
birth” OR “neonatal outcomes” OR “child development” OR
“screening”). Wznon3Banu ca oneparopute AND/OR, 6u6-
auorpauuTe Ha KIIFOYOBH MyOJIMKALUH M PHKOBOJCTBA Ca
MPOCIIEICHNA PHUYHO, & B CHHTE3a Ca BKJIFOYEHU U3TOYHHIIM C
JIOCTBIICH MBJICH TEKCT HA aHTJIUHCKH WM OBJITAPCKU €3UK.
3a OBJIrapcKus enuIeMHUOIOTHYEH U HOPMATUBCH KOHTEKCT
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NTRODUCTION

Amphetamine-type stimulant use affects tens of
millions of people worldwide (1). A Bulgarian general-
population survey conducted in October—November
2024 among 4,002 participants using face-to-face tablet-
assisted interviews reported self-reported past-year
methamphetamine use in 1.4% of people aged 15-64
years and 1.9% of those aged 15-34 years (2). These
estimates cannot establish prevalence among pregnant
women because Bulgaria lacks a national perinatal
registry and standardised coding of prenatal exposure.

Methamphetamine increases release and disrupts
reuptake of dopamine, norepinephrine and serotonin. Its
hyperadrenergic effects may produce vasoconstriction,
tachycardia, hypertension, hyperthermia, arrhythmias,
agitation and psychotic symptoms (3-5). During
pregnancy, vasospasm and hypertensive peaks may
reduce uteroplacental perfusion and contribute to
endothelial dysfunction and placental ischaemia (4,5).

Interpretation is complicated by tobacco, alcohol,
cannabis, opioids and other stimulants, as well as
poverty, violence, psychiatric illness, poor nutrition and
inadequate prenatal care. Observational associations
should therefore not automatically be interpreted as
proof of direct causality (4,5,8,11,13).

AIM

To use a structured narrative review to summarise
contemporary evidence on reproductive, maternal,
placental and neonatal outcomes associated with
methamphetamine use and to formulate an author-
proposed algorithm for early identification, stabilisation,
referral and follow-up in Bulgaria.

MATERIAL AND METHODS

Design and search strategy

This paper is a structured narrative review. This design
was selected because the broad research question covers
reproductive, maternal, placental, neonatal, clinical and
organisational aspects and integrates different types of
sources. The description of searching and source selection
is intended to improve transparency and traceability, but
the paper was not designed as a systematic review and
does not claim the comprehensiveness associated with
that design. PubMed/MEDLINE, the Cochrane Library
and Google Scholar were searched for January 2014-23
July 2026. The strategy was adapted for each database.
The core concept combination was: (“methamphetamine”
OR “stimulant use disorder”) AND (“pregnancy”
OR “reproductive health” OR “menstrual cycle” OR
“placental abruption” OR “preeclampsia” OR “preterm
birth” OR “neonatal outcomes” OR “child development”
OR “screening”). AND/OR operators were used,
reference lists of key publications and guidelines were
searched manually, and sources with accessible full text
in English or Bulgarian were included in the synthesis.
For the Bulgarian epidemiological and legal context, a
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€ U3BBPIICHO OTIICIIHO IIEJIEBO ThPCCHE B ODUIIMATHUTE H3-
TouHUIM Ha HaruonamHus (OKYCeH ICHTHD 3a HAPKOTHIIH
U HapKoMaHuW, ,,J[bp>kKaBeH BeCTHHUK', MUHUCTEPCTBOTO
Ha npaBocbaneTro u EUR-Lex. HopmaTuBHUTE akTOBE HE ca
BKJIFOUCHH B HAYYHUS CHHTE3, a Ca U3IIOJI3BaHU camo 3a Qop-
MyJIIpaHe Ha €TUYHO-TIPaBHUS KOHTEKCT.

Kputepuu 3a nogdop

BxJIroyeHH ca YOBELIKH KIIMHUYHH MPOYYBAHUS MPH KEHH B
PENpOAYKTHBHA Bb3PacT, OPEMEHHH U TEXHUTE JIela; KOXOPT-
HY, TIPOYYBAHUS THI CITy4aii—KOHTPOJIa M HAIIPEYHHU U3CIIEe]-
BaHMS; CHCTEMaTHYHU O030pH M MeTaaHAJU3H; KIMHHYHH
PBKOBOJACTBA W HALIMOHATHHU SIHAEMHUOIOTHYHN U3TOYHHIIH.
W3kmroueHn ca eAMHWYHM CIydau ¢ n < 5, mucma 0e3 opu-
T'MHAJIHU JJaHHU, YUCTO )KUBOTHHCKHU H in Vitro M3cIeIBaHU
0e3 sCHO pasrpaHUyYeHa MPEAKIMHUYHA CTOIHOCT U MPOyy-
BaHUs, IPU KOUTO ePeKThT Ha MeTaMpeTraMiHa He MOXKE Jla
6'I)I[e pasrpaHuyvdcH OT JOMUHUPalla OIMMOUHA NI KOKauHO-
Ba €KCIIO3UIIMSL.

Ilon0op Ha U3TOYHHMIIM U ONHCATETHA OLIEHKA HA
OrpaHUYEHHUATA

Tovpcenero e akTyanusupano 1o 23 ronu 2026 1. U e mpoBe-
JICHO 1IEJIEHACOYCHO OT aBTOPUTE C OIVIE/ HA IPEABAPHUTEIN-
HO OmpezeieHuTe TeMaTHyHu obnactu. He e perucrpupan
MIpEABApPUTENICH TIPOTOKOJI U HE € BOJCH IIBJICH NMPOCIEKTH-
BEH )KypHAJ Ha BCUYKH 3asBKH, TyOIMKAaTH W NPUYMHH 32
W3KJIFOYBAHE; TIOpaId TOBA OPOST HA HAMEPCHUTE M U3KJIFO-
YEeHHUTE MyOINKALIMK HE CE MPEICTaBs KaTO BH3IPOU3BOIUM
HOTOK Ha cHUcTeMaTH4eH noxoop. [1ogbopsT U U3BIMYAHETO
Ha JTaHHU ca MU3BBPIICHN 0e3 He3aBUCHMO IyOIHUpPaHO CKpH-
HUpaHe. 32 OCHOBHHTE HM3TOYHHIM aBTOPUTE OIMCATEIHO
00001mKxa OorpaHUYEHUSATA, TIOCOYCHH B IMMyOJIMKYBAHUTE Me-
TOJIM U PE3YJITATH, BKIFOYUTEIHO MOA00D, H3MEPBaHEe Ha eKC-
MO3UIUSATA, CPABHUMOCT, KOHTPOJI Ha 00BPKBAIIH (PaKTOPH
oueHka Ha usxoaurte. He e mpuiaran ¢opmajeH Baluaupan
WHCTPYMEHT M HE € N3BBPIIBAHO KaTeropu3nupaHe Ha 00I0TO
Ka4yecTBO WJIM CUTYPHOCTTA Ha JoKazaTencTara. OrpaHuya-
BaHETO JI0 MyOJIMKALMKU C JOCTBIEH ITBbJICH TEKCT Ha aHTJINH-
CKH WM OBITapCKU €3UK MOXKE J1a € JOBEJO JI0 IPUCTPACTHE,
CBBP3aHO C €3UKa U JOCTHITHOCTTA Ha IIBJIHUS TEKCT.

Haparusen cunre3

Pesynratute ca rpynupaHud TeMaTHYHO M CHHTE3MpPAHH Ha-
paruBHO. He ¢ M3BBpLIBaH HOB KOJIMYECTBEH MyJHHT. [Ipen-
CTaBeHH ca e(PEKTHUTE MEPKH OT OPUTHHAIHHUTE MyOIIMKa-
LMH: KOPUTHPaH OTHOCcHTeNeH puck (aRR), choTHOmIEHHE Ha
IIaHCOBETE, CPEAHA pa3ianKa U 95% I0BEpUTEIHN HHTEPBAIH
(AN). ITy6nukyBaHuTEe 00OOIICHN OIEHKH OT METaaHaln3a
ca BU3yaJu3upaHu 0e3 npeusuucissane. [lopaan nuncara Ha
HOB ITYJIMHT He ca M30MpaHu MoJiell ¢ PUKCUPAH UITH CITy4aeH
e(heKT U He € U3UKCIIABAHO HOBO 12

PE3YNTATU U OBCBHXAAHE

PenponykTHBHO 31paBe U3BbH OpeMEHHOCTTA

B nHanpeuno npoyuBase Ha 113 *eHH ¢ ABJITOrOUIIHA YIIO-
Tpeda Ha MeTaMpeTaMUH aOHOPMHO MaTOYHO KPBBOTCUCHHE
€ oTyeTeHo npu 33,6%, a HapyLUICHHUS B TOJIOBUTE XOPMOHHU —
npu 73,3% OT yuyacTHUYKHUTE BbB (pa3a Ha abcTuHEHIUs (0).
HopmasHu XOpMOHAJTHH CTOMHOCTH ca MO-4eCTH clie]] abCTH-
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separate targeted search was undertaken in the official
sources of the National Focal Point for Drugs and Drug
Addiction, the State Gazette, the Ministry of Justice and
EUR-Lex. Legal instruments were not included in the
scientific evidence synthesis and were used only to define
the ethical and legal context.

Eligibility criteria

Human clinical studies involving women of reproductive
age, pregnant women or their children; cohort, case—
control and cross-sectional studies; systematic reviews
and meta-analyses; clinical guidelines; and national
epidemiological sources were included. Case reports
with n < 5, letters without original data, purely animal
or in vitro studies without clearly separated preclinical
relevance, and studies in which methamphetamine effects
could not be distinguished from dominant opioid or
cocaine exposure were excluded.

Source selection and descriptive appraisal of
limitations

The search was updated through 23 July 2026 and was
conducted purposively by the authors across the predefined
thematic domains. No protocol was prospectively
registered and no complete prospective log of all queries,
duplicates and exclusion reasons was maintained; the
numbers of records found and excluded are therefore not
presented as a reproducible systematic-selection flow.
Source selection and data extraction were undertaken
without independent duplicate screening. For the main
sources, the authors descriptively summarised limitations
reported in the published methods and results, including
selection, exposure measurement, comparability, control
of confounding and outcome assessment. No formal
validated appraisal tool was applied, and the overall
quality or certainty of evidence was not categorised.
Restriction to sources with accessible full text in English
or Bulgarian may have introduced language and full-text
availability bias.

Narrative synthesis

Findings were grouped thematically and synthesised
narratively. No new quantitative pooling was undertaken.
Effect estimates were reported as published: adjusted
relative risk (aRR), odds ratio, mean difference and 95%
confidence interval. Published pooled estimates from
the meta-analysis were visualised without recalculation.
Because no new pooling was performed, no fixed- or
random-effects model was selected and no new I* was
calculated.

RESULTS AND DISCUSSION

Reproductive health outside pregnancy

A cross-sectional study of 113 women with long-term
methamphetamine use reported abnormal uterine bleeding
in 33.6% and sex-hormone abnormalities in 73.3% during
abstinence (6). Normal hormone values were more
common after more than 10 months of abstinence. The
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HeHius Hax 10 mecera. [Ipoy4yBaHeTo ¢ €AHOIICHTPOBO, O¢3
HEEeKCIIOHMPaHa KOHTPOJIHA TPyIa, U He JI0Ka3Ba HeoOpaTu-
Mo HapylueHue Ha ¢pepruiurera. O630p ot 2025 1. 060011aBa
BB3MOXHH e(DEKTH BbPXY (OIHMKYJIOreHe3aTa, KauyeCTBOTO Ha
OOIIMTHTE U EeMOPUOHAJIHOTO Pa3BUTHE, HO 3HAYMTEIHA YacT
OT MEXaHUCTUYHUTE JaHHU ca mpeakIuHuduu (7).

MaiiyuHU ¥ IJIaleHTAPHU U3X0IHU

Koxopta ot 4 775 463 6pemennoctu B Kanupopuus, BKiIt0U-
Bama 18 473 ciyyas ¢ KoJupaHa MpeHaTajdHa ymorpeda Ha
MeTaM(pETaMHH, YCTAHOBSABA ACOIMAIIUU C MPEEKIAMIICHS C
texku Oene3n (aRR 3,38; 95% [N 3,14-3,63), niameHTapHO
otnenBane (aRR 3,77; 95% U 3,51-4,05), chpreuHO-CHI0-
Ba 3aboneBaemocT (aRR 4,30; 95% AN 3,79-4,88) u Texka
MaitamHa 3a6omeBaemoct (aRR 3,53; 95% U 3,29-3,77) (8).
AIMUHHCTPATUBHOTO KOJMPAHE W OCTATHYHOTO OOBPKBAHE
OrpaHUYaBaT IPUYUHHATA HHTEPIIPETALIUSL.

[To-paHHKMST MeTaaHadU3 Ha OCEM PETPOCIEKTHBHH MPOYU-
BaHUS HE YCTAHOBSIBA CTATUCTMYECKHM 3HAYMMA pasjivKa 3a
npeekiamicus (RR 1,77; 95% U 0,75—4,14) wiu oOuym xu-
nepren3uBHu yeiaokaeHnus (RR 1,62; 95% AU 0,37-7,06) (9).
Pasnukara MKy pe3ysiTaTHTe BEPOSITHO OTpa3siBa pa3Mep
Ha W3BAJIKATa, ONMPEJC/ICHNUS HA SKCIIO3UIUATA U CTEMEH Ha
CTaTUCTUYECKO Kopurupane. [TyGInKyBaHUTE TOYKOBH OIICH-
kv 1 95% MOBEpUTEIHN MHTEPBAIH ca pejacTaBeHu Ha Du-

rypa l.
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single-centre study lacked an unexposed control group
and did not demonstrate irreversible infertility. A 2025
review summarised possible effects on folliculogenesis,
oocyte quality and embryo development, although much
of the mechanistic evidence is preclinical (7).

Maternal and placental outcomes

A California cohort of 4,775,463 pregnancies, including
18,473 with coded prenatal methamphetamine use,
reported associations with preeclampsia with severe
features (@RR 3.38; 95% CI 3.14-3.63), placental
abruption (@aRR 3.77; 95% CI 3.51-4.05), cardiovascular
morbidity (aRR 4.30; 95% CI 3.79-4.88) and severe
maternal morbidity (aRR 3.53; 95% CI 3.29-3.77) (8).
Administrative coding and residual confounding limit
causal interpretation.

An earlier meta-analysis of eight retrospective studies
did not find a statistically significant difference for
preeclampsia (RR 1.77; 95% CI 0.75—-4.14) or overall
hypertensive disorders (RR 1.62; 95% CI 0.37-7.06)
(9). Differences likely reflect sample size, exposure
definitions and statistical adjustment. The published
point estimates and 95% confidence intervals are shown
in Figure 1.

OTpULATENTHN OLLEeHKM /
Negative responses

MoNno>XKUuTenHun oueHKu /
Positive responses

WHdOopMUpPaHOCT 3a NpUJIoKEeHUATa
Ha Un /

Awareness of Al applications

NN moXXe pa noBULLKM KJIMHUYHaTa U
agMuHUCTpPaTMBHaTa e eKTUBHOCT /

Al can improve clinical and
administrative efficiency

WU moxxe pa noBuLLM TOYHOCTTa U
©Obp3uHaTa Ha AMarHocTukara,
Jile4eHMeTOo U rpuxxure /

Al can improve the accuracy and speed
of diagnosis, treatment, and care
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*—o————@
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28.8%
T T T T T T T T
80 60 40 20 0 20 40 60 80

[sn oT pecnoHaeHTuTe (%) / Share of respondents (%)

® OTpuuaTenHa oueHka / P
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MeXxAnHHa/HeyTpasiHa oueHKa /
Intermediate/neutral response

® ﬂDl‘!O_)KMTenHa oueHKa /
Positive response

Queypa 1. NybnukysaHu MemaHanumu4yHU OUeHKU 3a

Figure 1. Published meta-analytic estimates for

ripeeknamrcus U xurnepmeH3usHU HapyuweHus

fpu eKkcrnos3uyus Ha memamagemamuH crioped
Kalaitzopoulos u cemp. (9)

lNoka3aHu ca moykosume oueHKU Ha OMHOCUMEITHUSI PUCK

u 95% OdosepumenHume uHmepesanu. Y1 0eama uHmepesarna
skmoyeam RR = 1. [pachukama e aemopcka u3syanu3ayusi
Ha nybrukysaHu pesynmamu u He rnpedcmaesrisiea Ho8 Mema-
aHanua.
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preeclampsia and hypertensive disorders
following methamphetamine exposure according
to Kalaitzopoulos et al. (9)

Point estimates of relative risk and 95% confidence
intervals are shown. Both intervals include RR = 1. The
figure is an author-generated visualisation of published
results and is not a new meta-analysis.
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@DeTaTHU M HEOHATAJIHHU U3XOAH

MeTaaHanu3bT YCTAHOBSIBA CPEIHO IMO-KpaTKa MPOABIKHU-
TeTHOCT Ha OpemeHHocTTa ¢ 0,90 ceaMuIy, MO-HUCKO TETIIO
MpH paxkaaHe ¢ 245 g, mo-manka oouKkosika Ha riasara ¢ 0,88
cm M mo-MaJika AbJDKUHA Ha Ts10To ¢ 0,94 cm (9). B kanu-
(dopHuiickaTa KOXOpTa ca JOKJIaJABAHU MOBHUIICHU PUCKOBE
OT MPEKICBPEMEHHO PaKIaHE Mpeau 37-mMa TrecTalluOHHA
ceamuna (aRR 2,85; 95% 1N 2,77-2,94), npuem B UHTEH3UB-
HO HeoHartojoruyHo otaenenue (aRR 2,46; 95% AU 2,39—
2,53), peciuparopen nuctpec (aRR 2,55; 95% AU 2,41-2,69)
u cMBPT Ha KbpMaueTo (aRR 2,73; 95% AU 2,35-3,16) (8).

[IpoxbmxaBaniara yrorpeda 10 paxIaHEeTO € CBbp3aHa C Io-
HUCKO TETJIO U MMO-KpaTKa recTals, TOKaTo MPEKPaTIBAHETO
mo BpeMe Ha OpemeHHOcTTa nomoopsiBa m3xoxute (10). Ha-
[[MOHAITHA YCIIKa KOXOPTa IMOKa3Ba, 4e KOPCKIUSITA 3a COIHU-
aJTHO-UKOHOMHUYCCKH U IMOBEICHYCCKU XapaKTCPUCTUKH 3HA-
YUTEIIHO OTCJIa0Ba PAa3IUKHUTE CIPSIMO O0IIaTa MOIMYJIAUs
(11). Te3m pe3yATaTH MOIKPEISIT aKTUBHO HACOYBAHE KBHM
JICYCHUC BB BCCKH MOMCHT Ha OPEMCHHOCTTA.

[Tpu u30)KEHUTE HOBOPOJCHHU MOTaT Ja ce HabJltoiaBar Ha-
PYLICHHS Ha CBHS M XPaHEHETO, TPeMOp, aOHOPMEH TOHYC,
pasnpasHuTenHOCT uiu jeraprus (4,5). TepMuHBT ,,HEeOHa-
TaJleH a0CTHHEHTEeH CHHIPOM™ € BaJIMAMPaH NPEAUMHO IPH
OIMOMTHA EKCTIO3UIMS; IPU CTUMYJIAHTHTE IIPOSBUTE MOTaT
Jia 0Tpa3siBaT TOKCHYHOCT, HEBPO-IIOBEICHYECKA TUCperyia-
1S, HEIOHOCCHOCT MJIU TONHCYOCTaHTHA eKcro3unus (5).

AbArocpoyHo passuTue ¥ HOBU JAHHHU

Meraananu3 Ha 14 mpoyuBaHUs ChOOIIaBa NO-HUCKH pe-
3ylTaTH B HAKOU KOTHUTUBHU, IAMETOBU U €3UKOBU JOMEH-
Hu (12). IlpocnensBaneto Ha koxoprara IDEAL mnokassa
po0OJeMH B NOBEACHUETO W €K3EKyTHBHHUTE (YHKIHH, HO
coluaiHaTa HeOlaronpusaTHOCT M ceMelHaTa cpeia MMaT
3HaunTesnHa MexuaropHa pouss (13). CiienoBaTeslHO MHNBU-
JyaTHUSIT U3XOJ He MOXKE J]a Ce IPOrHO3Upa CaMo Bb3 OCHOBA
HAa MPEHAaTaIHaTa eKCIO3ULIUSL.

[IpoyuBane ot 2026 1. ipu 52 ekcno3upaHd OpPEeMEHHOCTH
1 93 KOHTPOJIM yCTaHOBSBA ITO-BUCOKM MaWYMHU CUCTEMHH
BB3NATUTEIHH WHACKCH W HEOJIarONpHATHU IEPHHATATHH
M3XOAH, HO MaJIKaTa eJHOLCHTPOBA U3BaJIKa M JIUIICBALIUTE
HEOHATAJIHU J1JaOOPAaTOPHU JaHHH IPH YacT OT Aelara orpa-
HHU4YaBaT o0o6maBaneTto (14).

OnucareiHa OlleHKA HA OrPAHUYEHUATA
JlokazarencTBaTa ca HaH-TOCIIEAOBATEIHH 3a TIPEXKJEBpE-
MEHHO pakJaHe, M0-HUCKH HEOHATAJIIHU aHTPOIIOMETPUYHH
TOKa3aTesy ¥ MoBHIIeHa MaiiunHa 3a0oneBaemoct. [lo-Hecn-
T'YpHH ca TBBPJCHUATA 3a AMPEKTHA TEPATOreHHOCT, HeoOpa-
THMO HapylieHue Ha QepTrinTeTa, cnennduueH Mmetampe-
TaMUHOB aOCTHHEHTECH CHHJIPOM M €THO3HAYHO NPUYMHEHHU
JUBJITCOCPOYHM KOTHUTHBHH AeuiuTH. OCHOBHU OrpaHUye-
HUSl Ca CaMOOTYHTAHETO, aJIMUHUCTPATHBHOTO KOAMpPAHE,
HeIThJTHATA OIEHKA Ha J03aTa U BPEMETO HA €KCHO3WIUSATA,
Pa3IMYHNATE KOHTPOJIHHU I'PyHH U OCTaTBUYHOTO OOBPKBAHE
(8-13).
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Fetal and neonatal outcomes

The meta-analysis found a 0.90-week shorter mean
gestation, 245-g lower mean birth weight, 0.88-cm
smaller head circumference and 0.94-cm shorter body
length (9). The California cohort reported increased
risks of preterm birth before 37 weeks (aRR 2.85; 95%
CI 2.77-2.94), neonatal intensive care admission (aRR
2.46; 95% CI 2.39-2.53), respiratory distress (aRR 2.55;
95% CI 2.41-2.69) and infant death (aRR 2.73; 95% CI
2.35-3.16) (8).

Use continuing until delivery was associated with lower
birth weight and shorter gestation, whereas cessation
during pregnancy improved outcomes (10). A nationwide
Czech cohort showed that adjustment for socioeconomic
and behavioural characteristics substantially attenuated
differences from the general population (11). These
findings support referral to treatment at any stage of
pregnancy.

Exposed neonates may present with sleep and feeding
disturbance, tremor, abnormal tone, irritability or lethargy
(4,5). “Neonatal abstinence syndrome” is validated mainly
for opioid exposure; stimulant-associated symptoms
may reflect toxicity, neurobehavioural dysregulation,
prematurity or polysubstance exposure (5).

Long-term development and recent evidence

A meta-analysis of 14 studies reported lower scores in
selected cognitive, memory and language domains (12).
Follow-up of the IDEAL cohort identified behavioural
and executive-function problems, but social adversity
and family environment were important mediators (13).
Individual outcome therefore cannot be predicted solely
from prenatal exposure.

A 2026 study of 52 exposed pregnancies and 93 controls
reported higher maternal systemic inflammatory indices
and adverse perinatal outcomes. Generalisability is
limited by its small single-centre sample and missing
neonatal laboratory data for some infants (14).

Descriptive appraisal of limitations

Evidence is most consistent for preterm birth, smaller
neonatal anthropometric measures and increased maternal
morbidity. Claims of direct teratogenicity, irreversible
fertility impairment, a specific methamphetamine
withdrawal syndrome and uniformly caused long-term
cognitive deficits are less certain. Major limitations
include self-report, administrative coding, incomplete
measurement of dose and timing, heterogeneous control
groups and residual confounding (8—13).
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Ta6nuya 1. Onucamern+Ha asmopcka oueHKka Ha
MemoOdoio2u4YHUMe Xapakmepucmuku u
02paHUYeHUsIMma Ha OCHO8HUME U3MOYHUUU
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Usxoa/ 3HayeHue Ha
MpoyuBaHe MNoa6o CpaBHMMoOCT/ 06bpKBaHe
poy Abop P / P eKkcnosuuusa orpaHuUYeHueTo
CamooTunTaHe OrpaHuyeHa

Shen u cbTp., 2014 (6)

Ypo6Ha eaHoueHTpoBa
n3BagKa

Jlunca Ha HeeKcnoHupaHa
KOHTPOJIHA rpyna

N XOPMOHa/THU
M3mMepBaHuUA B
eaMH LEeHTBP

Bb3MOXXHOCT 3a
NPUYUHHA UHTEP-
npetauus

Bb3moXKHO ocTa-

Ekcnosnumara
. Manka peTpocnekTusHa YacTnuHa Kopekuma 3a . TbHYHO 06bpPKBaAHE
Wright n cbTp., 2015 (10) Bapupa BbB
n3BagKa CbNbTCTBAWM PaKTOpPU BDEMETO 1 BpemeBa Heon-
P peaeneHoct
ALMUHUCTPA- OcTaTbyHO

Hayer u cbTp., 2024 (8)

MauabHa nonynaunoHHa
KoxopTa

MHorodakTopHa KopeKkuus,
0CTaTb4yHO 06BPKBaAHE

TMBHU KO40BE,
6e3 oueHKa Ha
nosara

ob6bpKBaHe M Nun-
Ca Ha OLleHKa Ha
[l03a 1 Bpeme

Xet reHHOCTT
PeTpocnekTus- ETEPOreHHocTTa
Kalaitzopoulos v cbTp Pa3nnyHU KOHTPONHM HW pe3ynTatu v pasamiHnTe
v CuctematmMyHO T H UHULUMK Orpa-
2018 (9) crema O Tbpcere rpynm W PasnnyHu AeduHmL, 6 %pa
eHUHMLMM Hu4yaBaT 0606La-
A BaHeTo
XeTeporeHHoCTTa
XeTeporeHHu W pasnuyHuTe
Kunkler n cbTp., 2022 LLnpoko TbpceHe, pazanyHn | OrpaHMYeH KOHTPOA Ha P p
HEBPOKOTrHU- nedbvHUUMKM orpa-

(12)

nonynauuun

counanHara cpesa

TUB-HU TeCcToBe

HMYyaBaT 0606La-
BaHeTO

Benerkka: TabanuaTa npeactaBa onncateaHa aBropcka nH-
TepnpeTaumns Ha orpaHuYyeHmaATa, n3BaedyeHn ot nybankyBaHum-
Te MeTOAM 1 pesyATaTyh. Ta He npeactabasBa dopmanHa nam
He3aBucumo aybanpara ouexka Ha pucka oT cuctemaTmyHa
rpewka n He no3BoaaBa kaTeropmsmpare Ha 0b6ULOTO kayecT-
8o 1AM curypHocTTa Ha gokasaTeAcTBaTa.

Table 1. Descriptive author appraisal of methodological
characteristics and limitations in the main sources

Study

Selection

Comparability/
confounding

Outcome/
exposure

Implication of the
limitation

Shen et al., 2014 (6)

Convenience single-centre
sample

No unexposed control
group

Self-report and
single-centre
hormone
measures

Limited ability to
support causal
interpretation

Wright et al., 2015 (10)

Small retrospective sample

Partial adjustment for co-
exposures

Exposure varied
over time

Possible residual
confounding
and temporal
uncertainty

Hayer et al., 2024 (8)

Large population cohort

Multivariable adjustment;
residual confounding

Administrative
codes; no
assessment of
dose

Residual
confounding and
no assessment of
dose or timing

Retrospective

Heterogeneity

Kunkler et al., 2022 (12)

Broad search, varied
populations

Limited control of social
environment

neurocognitive
tests

Kalaitzopoulos et al., . . outcomes and varying

2018 (9) Systematic search Different control groups and varying definitions limit
definitions generalisability
Heterogeneous Heterogeneity

and varying
definitions limit
generalisability

Note: The table presents a descriptive author
interpretation of limitations derived from the
published methods and results. It is not a formal or
independently duplicated risk-of-bias assessment and
does not permit categorisation of the overall quality
or certainty of the evidence.
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KITIMHWYEH U OBLLUECTBEHO-31PABEH
AJITOPUTBM

[TpennoxeHUsIT MO-10dy aITOPUTBM € aBTOPCKM MPAKTHU-
YeCKH MOjell, pa3paboTeH upe3 MHTErpupaHe Ha MyOIuKy-
BaHU KJIMHHUYHU MPETIOPBHKU 3a CKPUHUHI, TOKCHUKOJOTI'MYHO
n3cIeBaHe, CIENIHO MOoBeICHHE, JeueHne U kbpMene (15-20)
¢ mpuJIoKMMara ObIrapcka HopmaTuBHa pamka (21-23). Toit
HE € IPOCIIEKTUBHO BaJMANPAH U HE NPECTaBIsIBA HAIIOHA-
JICH CTaH/apT WM 33AbJDKATENICH TIpaBeH mpoTtokoi. [penun
BHEJpsIBaHe Clie/[Ba J1a O'bJe alalTHpaH KbM PECYPCUTE U Bb-
TPELIHHUTE IpaBHJIa Ha JIe4eOHOTO 3aBEICHHE.

YHuBepcaseH Bep0ajieH CKPUHUHT

Bcuuku OpemenHu ciesia 1a 0baT NUTAHU 1O €IHAKBB U He-
OCBHXK/JIAIll HAUYWH 32 ynoTpeda Ha TIOTIOH, aJIKOXOJI, IPE/AIH-
CaHU JIeKapCcTBa U He3aKOHHU BemiecTsa (15,16). Bepbamuusr
CKPMHUHT HE € INarHo3a 1 TPsi0Ba ja BOAM JI0 TOIIBJIHUTEIIHA
OLICHKA, a HE J0 aBTOMaTHYHO TOKCHKOJOTHYHO H3CIJIC/[BAHE
WJIH COIMAJTHA CAHKITHSL.

KamandHa oneHKa W TOKCHKOJIOT S

[MocoueHuTe MO-0Ty ONEPATUBHU KPUTEPUH MPEICTABIABAT
aBTOPCKAa KOHKPETH3alUsi Ha NYOIMKYBAaHUTE IMPEMOPHKH
W HE Cca BaJIUAMPAHH KATO CAMOCTOSTENCH KJIMHHYEH WH-
cTpyMeHT. [Ipn HEOOXOAMMOCT OT JAOMBIHUTENHA OLIEHKA Ce
YTOYHSBAT IMOCCAHA yIOTpeba, YeCTOTa, HAUUH Ha MPHEM,
CHITBTCTBAIIM BEIICCTBA, ICHXUYHH CHMIITOMH, PHCK OT Ca-
MOYBPEKIaHEe, HACHIIUE, XKUJTHIIHA CPe/ia M aKyIIEPCKH anap-
MEHHM CUMITOMH. TOKCHKOJIOIUYHO U3CIIEABAHE CE 00CHKa
caMo, KOraTo pe3yJITaThT MOXE Ja MPOMCHH KIWHUYHOTO
MOBEJICHUEC W € HAJIWIIC TTOHE €HA OT CIICIHUTEC CUTYaIlHH:
CHOOIIIEHA CKOPOIIHA yHOTpeda ChC CHMIITOMH, CHMHCHUC
3a OCTpa WJIM CMECEeHa WHTOKCHKAIIMSI, HEOOsSCHUMA TEXKKa
XUTEPTOHUSI, XUIIEPTEPMUsI, APUTMHUSI, TPhAHA OOJIKa, I'bpY,
TEXKKA @KUTAIMS WM TCHX03a; IJIAIEHTAPHO OTIICIIBAHE
WITU TIPEXIACBPEMEHHO paXkaaHe 0e3 JOCTATHIHO OOSICHEHUE;
WJIA HEOOSICHUMH HEOHATAIHU CUMIITOMH, KOraTo MaiduHa-
Ta aHaMHE3a HE ¢ OCThIIHA U PE3YJITATHT OU TOBJIHSIT TPH-
karta. Jluaruosara Ha OCTpa CTUMYJIAHTHA HHTOKCUKALIHSI CE
OCHOBaBa MPEIMMHO HA aHAMHE3aTa M KIMHHYHATA OIICHKA;
M3CIICIBAHETO HE TpsiOBa 1a 3abaBsi crabmimsanusTa. [lomo-
JKUTCTHUST UMYHOAHATU3 € TPEABAPUTEIICH U IPU Bb3MOXK-
HOCT c€ MOTBBPXKIaBa C ra3oBa XpoMaTorpadus—Maccriek-
tpomerpust (GC-MS) wim Teuna xpomarorpadus—TanaeMHa
Maccrekrpometpus (LC—-MS/MS) npenu HeMEIUIIMHCKH aT-
MUHHUCTpPAaTUBHU neicTBus (16—18).

Crnenuaan3dupaHu KOHCYJTAIUN

[enxuaTsbp NITH CTICIIMATUCT 110 3aBUCHMOCTH C€ BKITIOUBA ITPH
BEPOSITHO WJIU TOTBBPACHO Pa3CTPOMCTBO, CBBHP3AHO C YIIO-
Tpebara, 1Cux03a, CYUIUACH PUCK UITH TEKKO MMOBEICHUECKO
HapyIIeHHe, OBTapAIa ce ynorpeda mo BpemMe Ha OpeMeH-
HOCTTa, CHII'BTCTBAIO OMUOMIHO PA3CTPOMUCTBO MU HEOOXO-
JUMOCT OT IIaH 3a JICYCHHUE ciiel u3nucBaneto. KinunyeH
TOKCHKOJIOT ¥ TIPH HEOOXOJUMOCT aHECTE3UOJIOT/ NHTEH3UBEH
€KHUII Ce BKJIIOYBAT MPH ChbMHEHHE 32 OCTPa MHTOKCHUKALMSI,
TEXKa XUIEPTEPMHUs, I'bPY, APUTMUS HIIU CHPICUYHO-CHJIOBA
HEeCTaOMITHOCT, CMECeHa MJTM HEN3BECTHA EKCITO3MIINSI MITH He-
00XOUMOCT OT MHTEH3UBHO HaOroneHue (18).

POPULATION HEALTH

CLINICAL AND PUBLIC-HEALTH
ALGORITHM

The algorithm below is an author-developed practical
model created by integrating published clinical
recommendations on screening, toxicology testing,
emergency management, treatment and breastfeeding
(15-20) with the applicable Bulgarian legal framework
(21-23). It has not been prospectively validated and is not
a national standard or mandatory legal protocol. Before
implementation, it should be adapted to the resources
and internal procedures of the healthcare institution.

Universal verbal screening

All pregnant women should be asked in the same non-
judgemental manner about tobacco, alcohol, prescribed
medicines and illicit substances (15,16). Verbal screening
is not a diagnosis and should lead to further assessment
rather than automatic toxicology testing or social
sanctions.

Clinical assessment and toxicology

The operational criteria below are an author-developed
specification of published recommendations and have
not been validated as a stand-alone clinical tool. When
further assessment is required, clinicians should clarify
last use, frequency, route, co-exposures, psychiatric
symptoms, self-harm risk, violence, housing and
obstetric warning symptoms. Toxicology testing should
be considered only when the result may change clinical
management and at least one of the following is present:
reported recent use with symptoms; suspected acute or
mixed intoxication; unexplained severe hypertension,
hyperthermia, arrhythmia, chest pain, seizure, severe
agitation or psychosis; placental abruption or preterm
labour without an adequate explanation; or unexplained
neonatal symptoms when the maternal history is
unavailable and the result would affect care. Acute
stimulant intoxication is diagnosed primarily from
history and clinical assessment; testing should not delay
stabilisation. A positive immunoassay is preliminary
and should, where possible, be confirmed by gas
chromatography—mass spectrometry (GC-MS) or liquid
chromatography—tandem mass spectrometry (LC—MS/
MS) before non-medical administrative action (16—18).

Specialist consultation

A psychiatrist or addiction specialist should be involved
for probable or confirmed substance use disorder,
psychosis, suicidal risk or severe behavioural disturbance,
recurrent use during pregnancy, co-occurring opioid
use disorder, or the need for a post-discharge treatment
plan. A clinical toxicologist and, when required, an
anaesthesia or intensive-care team should be involved
for suspected acute intoxication, severe hyperthermia,
seizure, arrhythmia or cardiovascular instability,
mixed or unknown exposure, or the need for intensive
monitoring (18).
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CrenrHo nopeaeHue

Texxka XUMCPTOHHS, XHIIEPTCPMUS, T'bPY, APUTMUS, TPBI-
Ha 00JIKa, OCTBP HEBPOJIOTHYEH AC(UINT, CHPACUHO-CHI0BA
HECTAOMITHOCT, Te)KKa aXUTALUS MITM TICHX03a U3UCKBAT He-
3a0aBHa MYJITHIUCHHILIMHAPHA OICHKA. [IbpBOHAYaTHHUTE
MEpKH BKJIFOYBAT CIIOKOMHA cpe/ia, KOHTPOJI Ha TEMIIepaTypa-
Ta, BEHO3CH JOCTBII, MOHUTOPUPAHE, KOPEKIIHSI Ha TEYHOCTH
U ENeKTPOJIUTH W (eTalHa oleHKa. beH3oanasenuHure ca
II'bPBA JIMHUS IPH TEKKA CTUMYJIAHTHA KU TALUS TIPH JIUIICA
Ha MPOTHBOMNOKA3aHUsA, HO U300PHT W J03aTa Mpu OpeMeH-
HOCT TpsiOBa J1a ObJaT MHANBUIYATHO TIpeteHeH  (5,18).

JleyeHue, KbpMeHe M COLMAJIEH IJIaH

3a pa3cTpoicTBO, CBBP3aHO C yIoTpebdaTa Ha MeTaMpeTaMIH,
HsIMa yTBBPJCHA 3aMecTHTeNHa (apmakorepanus. [losene-
HHUETO BKJIIOYBA MOTHBAIIMOHHO MHTEPBIOMPAHE, NCHUXO-CO-
[YajiHa TOJKpeINa, JedeHHe Ha KOMOPOMIHOCTH, MEPKH 3a
HaMallsiBaHEe Ha BPEIMTE U HACOYBAHE KBbM CIICIHATU3UpaHa
nporpama (18). IIpu cbmbTCTBAIIO OMUOUIHO PA3CTPONHCTBO
MEeTaJI0H MJIM OyTnpeHopduUH ce mpuiarar 1o crieluain3upan
npoTokoi (19).

KbpMeHeTo ciezBa 1a ce n30irBa Ipy aKTHBHA HENpeanmca-
Ha ymoTpeba Ha MeTaMdeTaMuH. Pemennero 3a Bb300HOBS-
BaHe Ce MHIWBHIYaIH3UpPa CIOpEI BPEMETO OT HOCIeqHaTa
yHOTpe6a, KJIMHUYHOTO CBCTOAHUEC, PUCKA 3a NETCTO U IPHU
BB3MOXXHOCT TOKCHKOJIOTUYHUTE pe3yaTatu (20).

ETUYHU N NMPABHWU ACINEKTU B BBJITAPUA

BepOanHuAT CKPUHMHT M TOKCHKOJOTHYHOTO H3CIICABAHE
cleBa Ja ce MPOBEXKJAT IPU 3a4UTaHe Ha JOCTOWHCTBOTO,
paBoTo Ha HH(OpMaLUs 1 HHPOpMUpaHoTo chrilacue. [1pe-
JI1 U3CJEBAHETO ce OOSICHIBAT KJIMHUYHATA IIe]l, OrpaHHyYe-
HUSITA HA UMyHOaHaJN3a, Bb3MOXXHOCTTA 3a MOTBBPAUTEIIHO
u3cieBaHe M HAYMHBT HA M3II0J3BaHE Ha pesyirara. WH-
(GOpMHPAHOTO ChITIACHE Ce TOJydaBa choOpasHO 4. 87—89
oT 3akoHa 3a 31paBeTro. [Ipu oTKa3 ToM ce ymocToBepsiBa B
MEAMIMHCKAaTa JOKYMEeHTalus 1o peaa Ha 4. 90. Menuuus-
CKa MOMOII[ ITPOTHUB BOJISTA HA MAILMEHTA CE JOMYCKa caMo B
Cllydau, ONPEAETICHN CbC 3aKOH, a M3KIIOUEHHSITAa HE ClIell-
Ba J]a CEe MPUEMaT aBTOMAaTHYHO CaMO IIOPaJX MOJI0KUTEIICH
CKPUHUHT WM KIMHWYHO momo3penue (17,21). lannute 3a
ynoTpeba Ha BeLIecTBa M TOKCHKOJOTHYHUTE PE3yJTaTH ca
3npaBHa WH(OpPMAIUA U ce 00pabOTBAT 32 KOHKpPETHA KJIH-
HUYHA WM 3aKOHOYCTAHOBEHA 11eJl, B MUHIMaJIeH HEOOX0 1M
o0eM ¥ Ipy orpaHuyeH 1ocTsI (21,23).

OreHKaTa Ha PUCKa 3a JETEeTO Ce TOKYMEHTHPA Upe3 HaOIro-
MaBaHU (PAKTH: TEKYIIOTO CHCTOSHHE M CIIOCOOHOCTTa Ha
MalKaTa Jia mojiara TprKd, HaTuare Ha 0e301aceH U TPE3BeH
BB3PACTEH, KMJIUIIHN YCIOBHS U HETIOCPEICTBEHH OMAaCHOC-
TH, JAHHW 3a HACHJIMNC WJIM IpPEeHeOperBaHe, MEIUIIMHCKU-
T€ HYXXJIU Ha HOBOPOJICHOTO, NMPOBEACHUTE KOHCYJITALUU W
MPEIIPUETUTE 3aNIUTHH MEPKH. HeMOTBBP/ICH MOJIOKHUTEIICH
CKPUHUHTOB PE3yJITaT caM 10 ce0e CH HE YCTAHOBSIBA PHCK.
KoraTo ca Hanwile KOHKPETHU JaHHU, Y€ JACTETO CC HYXKJac
OT 3aKpuiia o cMuckbaa Ha § 1, 1. 11 ot 3akoHa 3a 3akpuiia Ha
JIETETO, He3a0aBHO CE€ YBEIOMsIBA CAMH OT OPTraHUTE 10 HII.
7, an. 1 — nupekuus ,,CounanHo noxmnomarane®, JIbpixas-
HaTa areHINs 3a 3aKpujla Ha JeTeTO WM MHUHHCTEPCTBOTO
Ha BBTpEITHATE paboTH. B OomHNYHATA MpaKTHKa CUTHAIBT
00MYaliHO ce HAcOYBa JI0 ChOTBETHATA TUPEKIHS ,,COIHATHO

POPULATION HEALTH

Emergency management

Severe hypertension, hyperthermia, seizure, arrhythmia,
chest pain, acute neurological deficit, cardiovascular
instability, severe agitation or psychosis require immediate
multidisciplinary assessment. Initial measures include
a low-stimulation environment, temperature control,
intravenous access, monitoring, fluid and electrolyte
correction and fetal assessment. Benzodiazepines are
first-line treatment for severe stimulant agitation when not
contraindicated, but the agent and dose during pregnancy
require individualised expert judgement (5,18).

Treatment, breastfeeding and social planning
There is no  established agonist-replacement
pharmacotherapy for methamphetamine use disorder.
Care includes motivational interviewing, psychosocial
support, treatment of comorbidity, harm-reduction
measures and referral to specialist services (18). Co-
occurring opioid use disorder should be managed with
methadone or buprenorphine under a specialist protocol
(19).

Breastfeeding should be avoided during active non-
prescribed methamphetamine use. Resumption should be
individualised according to time since last use, clinical
status, risk to the infant and, where available, toxicological
findings (20).

ETHICAL AND LEGAL ASPECTS IN
BULGARIA

Verbal screening and toxicology testing should respect
dignity, the right to information and informed consent.
Before testing, the clinical purpose, limitations of
immunoassay, possibility of confirmatory testing and
intended use of the result should be explained. Informed
consent should be obtained in accordance with Articles
8789 of the Bulgarian Health Act; refusal should be
recorded in the medical documentation under Article 90.
Medical care against a patient’s will is permissible only
in cases expressly provided by law, and exceptions should
not be inferred automatically from a positive screen or
clinical suspicion alone (17,21). Information on substance
use and toxicology results constitutes health information
and should be processed for a specific clinical or statutory
purpose, using the minimum necessary data and restricted
access (21,23).

Risk to the child should be documented through observed
facts: the mother’s current condition and ability to provide
care, the presence of a safe and sober adult, housing
conditions and immediate hazards, evidence of violence
or neglect, the newborn’s medical needs, consultations
obtained and protective measures undertaken. An
unconfirmed positive screening result does not by itself
establish risk. Where specific information indicates
that the child requires protection within the meaning of
§ 1, item 11 of the Bulgarian Child Protection Act, one
of the authorities listed in Article 7(1) must be notified
without delay: the Social Assistance Directorate, the State
Agency for Child Protection or the Ministry of Interior. In
hospital practice, referral will usually be directed to the
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MoJiImoMarane ype3 oTaen ,,3akpuia Ha nereto” (22). ABTo-
pUTE Tpearat mpeiau BHEAPSIBAHES OOJHUYHHUSAT MPOTOKOI
Ja OBbJIe MPErIeAaH OT PUIHUCCKUS OTACH, JIIHKHOCTHOTO
JIUIIE 110 3alUTa Ha JaHHUTE ¥, KOraTo ¢ MpriokuMo, Komu-
CHsITA 110 MEIUIIMHCKA CTHKA.

Ta6bnuya 2. KnuHu4yeH aneopumbM 3a rnogedeHue

POPULATION HEALTH

relevant Social Assistance Directorate through its Child
Protection Department (22). The authors propose that,
before implementation, the hospital protocol be reviewed
by legal counsel, the data protection officer and, where
applicable, the medical ethics committee.

Table 2. Clinical management algorithm

Crbnka/Step

[Oeiicteue/ Action

Kputepuit/peweHne
Criterion/decision

OTrosopeH ekun
Responsible team

1. BepbaneH CKPUHUHT

1. Verbal screening

BanuanpaH sBepbaneH CKpUHUHIOB
MHCTPYMEHT, €3MKOBO aAanTupaH 3a
NUNOTHOTO BHeApABaHe

Validated verbal screening tool,
linguistically adapted for pilot
implementation

Mpu NbpBO NoceLeHne u Npu Npu-
em 3a paxaaHe

At first visit and admission for
delivery

ARyLiep-ruHekonor/
aKylepka

Obstetrician/midwife

2. CTpyKTypuMpaHa oueHKa

2. Structured assessment

MocnenHa ynotpeba, cbnbTCTBALLM
BELLECTBA, MCUXUYEH U CYMUMUAEH PUCK,
Hacuaue 1 anapMeHun CUMNTOMM

Last use, co-exposures, psychiatric
and suicidal risk, violence and warning
symptoms

MonosxuteneH sepbaneH CKPUHWUHT,
cboblieHa cKkopolwHa ynotpeba
WAN KIMHUYHO CbMHEHUe

Positive verbal screen, reported
recent use or clinical suspicion

AT; ncuxuatbp/cneumanuct
no 3aBUCMMOCTM MpPU NOCO-
YEHUTE KpUTEPUHN

Obstetric team; psychiatrist/
addiction specialist when
criteria are met

3. Lenesa TokcuMKkonoruna

3. Targeted toxicology

MpeaBapuTteneH Tect cnep nHdopma-
LMA 1 cbrnacue; Npu Hyxaa GC-MS/
LC—MS/MS

Preliminary testing after information
and consent; GC—MS/LC—MS/MS when
required

Camo, aKo pe3ynTaTbT MoXKe Aa
NMPOMEHM rpumxara: CMMNTOMaTUYHa
CKOpoOLWHa ynoTpeba, ocTpa/cmece-
Ha MHTOKCMKaLMA UAN HeOBACHUMU
TEXKWU MaluMHK, aKyLIePCKuU nan
HeoHaTa/NHW HaXO4KM

Only when the result may change
care: symptomatic recent use,
acute/mixed intoxication, or
unexplained severe maternal,
obstetric or neonatal findings

Jlekap 1 nabopaTopus;
TOKCMKO/IOT NPU OCTbP UK
CNOKEH Cnyyai

Clinician and laboratory;
toxicologist for an acute or
complex case

4. CnewHa cTabuansaums

4. Emergency stabilisation

MoHuTOpupaHe, aeeckanauus, nabopa-
TOopuK U PpeTanHa oueHKa

Monitoring, de-escalation, laboratory
and fetal assessment

TeKa XMnepToHUs, xuneptepmus,
rbpy, apuTMUA, rpbaHa 60/1Ka,
CbpAEYHO-CbA0BA HECTABUNHOCT,
TEXKa aKMTauusA Uan ncmxosa

Severe hypertension, hyperthermia,
seizure, arrhythmia, chest pain,
cardiovascular instability, severe
agitation or psychosis

AT, aHecTe3anonor/HTeH-
3MBEH eKMM N TOKCMKOJIOT;
ncuxmMaTbp Npu Ncmnxosa
WU CYMUNAEH PUCK

Obstetrics, anaesthesia/
intensive care and
toxicology; psychiatry for
psychosis or suicidal risk

5. CneumanusmpaHo
nevyeHune

5. Specialist treatment

Mcuxo-coumanHa UHTEPBEHLUMA U ieye-
HUe Ha KOMODGMAHOCTM

Psychosocial intervention and
comorbidity treatment

BepoAaTHO/NOTBbP-AEHO Pa3CTPOi-
CTBO, NoBTapAwa ce ynotpeba, ncu-
X03a/cynumaeH puck, CbNbTCTBALLO
OMUOWAHO Pa3CTPOMCTBO UK
HYXAa OT NaH cief U3NMcBaHeTo

Probable/confirmed disorder,
recurrent use, psychosis/suicidal
risk, co-occurring opioid use
disorder or need for a post-
discharge plan

McuxuaTbp/cneumanmnct no
3aBUCMMOCTH

Psychiatrist/addiction
specialist

6. M3nuceaHe v npocne-
anBaHe

6. Discharge and follow-up

[lokymeHTUpaHe Ha HabnogaBaHu
bakTH, besonacHa rpua, npocneassa-
He U NeveHmne

Document observed facts and establish
safe-care, follow-up and treatment
plans

NHAMBUAYaNHA MeAULMHCKA 1
coLManHa OLEeHKa; CUrHan camo
NPU KOHKPETHU JaHHM 33 PUCK 33
feteto

Individual medical and social
assessment; referral only when
there is specific evidence of risk to
the child

HeoHaTonor, counaneH
paboTHWK, cneumanucT no
3aBUCMMOCTH

Neonatologist, social
worker, addiction specialist

Benexkka kbm Tabnuuya 2: [lokasaTteacTBeHaTa ocHoBa e
pa3snpeaeneHa kakto caepBa: ctonku 1-2 — n3ToYHMLM
15-16; ctbnka 3 — 16-18 1 21; ctbnka 4 — 5 1 18; cTbnka

5 — 18-19; ctbnka 6 — 20-23. KonkpeTHuTe onepaTtnBHun
kpuTepuu, pasnpesereHneTo Ha OTrOBOPHOCTUTE U OpraHum-
3aumATa Ha paboTHUA npouec ca aBtopckn npeanokeHns n He
ca CaMoCTOATeAHO BaAnampaHu.

Note to Table 2: The evidence base is mapped as
follows: steps 1-2, sources 15-16; step 3, 16—18
and 21; step 4, 5 and 18; step 5, 18—19; step 6,
20-23. The specific operational riteria, allocation
of responsibilities and workflow organisation are
author proposals and have not been independently

validated.
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NMUINOTHA NPOIrPAMA 3A BBJIFTAPUA

CrenBamaTa NUJIOTHA IPOTpaMa € aBTOPCKO OPraHN3aINOH-
HO TpeJIOKEHHeE, a He BaMANpaHa HHTepBeHHsL. [Ipeanara
ce 12-MecedeH eqHOICHTPOB MUJIOT CJel TPIMeceUeH 06a30B
nepuoa. Heo6xonumu ca MeCTeH KOOPIUHATOP, ITbPBOHAYAI-
HO ¥ OIPECHUTETHO OO0ydYeHHe, BaTUANpPaH BepOaleH CKpH-
HUHTOB MHCTPYMEHT C €3MKOBa aJanTainus, HHHOPMAINOH-
HU (GopMyIIspH, 3aIUTEH PETUCTHP, MEXAHN3BM 3a JCKypHA
KOHCYJTAalMs WJIM HACOYBAHE KbM TOKCHKOJIOTHUS, NCHXHA-
TpHsI, HEOHATOJIOTHS U COIMaliHa paboTa M JOTOBOPEH JI0C-
161 10 noTBepauTenan GC-MS/LC-MS/MS u3cnenanmus.
ABTOPCKH TIPEIJIOKEHATE MPOLIECHH TIOKa3aTeNn ca: 00XBaT
Ha CKPUHUHTA, I HAa OOyUEHWTE CIYKUTENH, BPEME JI0
crienuaau3upaHa KOHCYJITAUMs, TMOTBBbP)KIaBaHE CIEl TI0-
JOXKUTEJIEH UMYHOAHAJN3, ITBJIHOTA HA JOKYMEHTALUATA U
WHAVBHyaJIeH IJIaH 3a U3NucBaHe. KMMHUYHNTE TOKa3aTe-
JIY BKJIIOYBAT: TEKKa XUMIEPTOHNUS, TIAIICHTAPHO OTJICTIBAHE,
MPEXAEBPEMEHHO PaXKAaHe, TeXKa MaifunHa 3a00J1eBaeMOCT,
MIpHEM B MHTEH3WBHO HEOHATOJIOTUYHO OT/EICHHE, OBTOP-
Ha MaifunHa XOCTIMTAIN3aIHs U BKIIOUBaHE B JieueHue 10 30
nuu. TexxkaTa MaifdrHa 3a00JI€Ba€MOCT € BKIIIOYCHA IOPaIH
myOnMKyBaHaTa acoIMalts C pa3CTPOHCTBATA, CBBP3aHH C
ymoTrpeba Ha BemiecTBa, 0e3 TOBa Ja BaTUAMPa MUIOTHUS
Mozen (24). VM3mbIHUMOCTTA c€ OICHSBA 4Upe3 OTKA3H OT
CKPWHMHT, JIUIICBAIIY JaHHU, BPEME Ha IepcoHana u ynabo-
patopuu pasxoau. Ilopangn ogakBaHUS MaTbK Opoil crydan
aHAJIM3BT Clie/IBa a Ob/I€ ONMCATENCH 1 JIa HE CE M3II0JI3BA 3a
MPUYUHHY 3aKJIIOYCHNS WIIM HALIMOHATHY CTaHIapTH.

OrPAHUYEHUA

Hacrosimuar marepuan € CTPyKTYpHpaH HAapaTHBEH, a HeE
cuctemarnueH o030p. He e perucrpupan mpenBapuTelcH
MIPOTOKOJI, TMOAOOPHT M HM3BIMYAHETO HA AAHHU HE ca M3-
BBPIIBAHN HE3aBHCHUMO B AYOIWKAT M HE € Mpuiaran ¢op-
MaJIeH BaJuANpaH HHCTPYMEHT 3a OILICHKA Ha PUCKA OT CHC-
TemMarnyHa Tpemka. [lopanm ToBa BB3MPOM3BOANMOCTTA
€ OrpaHHYCHa M € BB3MOKEH aBTOPCKH MOAOOp Ha M3TOU-
Huny. He e mpoBeneH HOB MeTaaHaNU3, a 9acT OT BKJIIOUE-
HUTE EKCIIO3WIIMU Ca ONPEACICHN Ype3 CaMOOTUHUTAHE WIIH
aIMUHHUCTpAaTUBHU KozoBe. [lommcyOcranTHara ymortpeoa,
TIOTIOHOITYIICHETO, NCUXUYHUTE 3a00JIIBaHUsI, HACHIINETO,
OeqHOCTTa M HEAOCTAThUHATA MpPEHATAJHA TPUKa HE MOTaT
Ja ObIaT HAI'BJIHO KOHTPOJIMPAHH. JBJITOCPOYHNUTE HEBPO-
Pa3BOWHM M3XOIU CHIIO TPYIHO Morar ga ObJaT OTAEICHU
0T e(eKTUTE Ha MOJUCYOCTAaHTHATA EKCIIO3UIUS U COIHAI-
Harta cpeza (25). JIuncar HaIMOHATHY NEPUHATAIIHY JTaHHH
3a bparapus. OpraHu3alMOHHUAT alTOPUTHM M IHJIOTHATA
Iporpama ca aBTOPCKH IPEAJIOKEHHUs, OCHOBAHW Ha WHTE-
rpUpaHe Ha HAINYHYU PHKOBOJICTBA 1 HOPMAaTHBHA paMKa, HO
HE ca MPOCHEKTHUBHO BATUINPAHHU.

3AKINMIOYEHUE

VYnorpebaTa Ha MeTaMpeTaMHUH TI0 BpeMe Ha OPEMEHHOCT ¢
acolMUpaHa ¢ MOBUIICH PUCK OT MaHYMHU XUIIEPTECH3UBHU
U CBP/ICYHO-CHIAOBH YCIOKHEHHUS, TUIAIICHTAPHO OTJICTIBAHE,
MPEXKAEBPEMEHHO PaKIaHE M HEeONaronpusSTHH HEOHaTal-
HU nokazarenyu. Cuiata Ha acolUalMUTE Bapupa M 4acT OT
pucka ce oOsiCHSBa OT MONHUCYOCTaHTHA ymnoTpeda W CcolH-
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PILOT PROGRAMME FOR BULGARIA

The following pilot programme is an author-
proposed organisational model rather than a validated
intervention. A 12-month single-centre pilot after a
three-month baseline period is proposed. Required
resources include a local coordinator, initial and
refresher training, a validated verbal screening tool
with linguistic adaptation, information forms, a secure
registry, an on-call consultation or referral mechanism
for toxicology, psychiatry, neonatology and social work,
and contracted access to confirmatory GC-MS/LC—
MS/MS testing. Author-proposed process indicators
are screening coverage, staff-training completion, time
to specialist consultation, confirmation after a positive
immunoassay, documentation completeness and an
individual discharge plan. Clinical indicators include
severe hypertension, placental abruption, preterm birth,
severe maternal morbidity, neonatal intensive care
admission, maternal readmission and engagement with
treatment within 30 days. Severe maternal morbidity
is included because an association with substance use
disorders has been reported, without this validating
the pilot model (24). Feasibility should be assessed
through screening refusals, missing data, staff time and
laboratory costs. Given the expected small number of
cases, analysis should be descriptive and should not be
used for causal inference or national standards.

LIMITATIONS

This is a structured narrative review rather than a
systematic review. No protocol was prospectively
registered, source selection and data extraction were not
performed independently in duplicate, and no formal
validated risk-of-bias tool was applied. Reproducibility
is therefore limited and author selection of sources
is possible. No new meta-analysis was conducted,
and some exposures were defined by self-report or
administrative codes. Polysubstance use, tobacco,
psychiatric illness, violence, poverty and inadequate
prenatal care cannot be fully controlled. Long-term
neurodevelopmental outcomes are also difficult to
disentangle from polysubstance exposure and the social
environment (25). Bulgaria lacks national perinatal data.
The organisational algorithm and pilot programme are
author proposals based on the integration of available
guidelines and the legal framework, but they have not
been prospectively validated.

CONCLUSION

Methamphetamine use during pregnancy is associated
with increased risks of maternal hypertensive and
cardiovascular complications, placental abruption,
pretermbirthandadverseneonatal outcomes. Associations
vary across studies, and part of the risk is explained by
polysubstance use and social adversity. Appropriate care
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ajJHa HeOIaronpusaTHocT. I1oaXonaIoTo noBeaeHne BKII0Y-
Ba HEOCHXKJAIl YHUBEpCaJleH BepOajeH CKPUHUHI, LIEJIEBO
U C€TUYHO TOKCHUKOJOIMYHO H3CJICABAHEC, IMOTBBPIKIaBaHE
Ha TOJIOKUTEIHUTE PE3YJITaTH, CIelIHA CTAOMIU3anus M
MPOIBJDKUTENHA MYJITHIUCUMIUIMHApHA rproka. [lyOunu-
KyBaHUTE MPHOPUTETH 3a OBJCHIM M3CICIBAHHS IOT4Ep-
TaBaT HeOOXOAMMOCTTA OT MO-100pH MPOCIEKTUBHU JaHHU
3a eKkcmo3uuusATa u usxoaute (26). 3a bwearapus asTopure
KOHKPETHO Mpeajiaratr HalluoOHAJICH IMEPUHATAJICH PpETUCTBP,
CTaHAapTHU3MpaHa JOKYMEHTAlWA U MMUJIOTHO M3IUTBAHEC HA
OONHUYHUS aJNTOPUTHM. Te3u OpraHU3alMOHHM IMPEJJIoKe-
HHUS M3UCKBAT CAMOCTOSATEIHA OLIEHKA U BaJUIUPAHE NMPEAU
MO-LITMPOKO BBBEXKAAHE.

Konduaukr Ha uHTEepecu U pUHAHCHPAHe

ABTOpHUTE JIeKJIapupaT JUIca Ha KOHMIUKT HAa HHTEPECH.
O0630pbT HE € MOTYUrJI creupruIHO PuHAHCHPAHE.
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includes universal non-judgemental verbal screening,
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before wider implementation.
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OBLWECTBEHO OCBb3HABAHE
HA NMPETAPAHETO NPU
3O0PABHUTE CNEUUNATIUCTMN:
KOHUENTYAJTHA PAMKA,
MHO®OPMUPAHA OT KINTACALUUA
HA MPO®PECUOHAJIHUA CTPEC

Cuasus Kymanosa'?

!Hnemumym no neepobuonozus, bvizapcka
axaoemusi Ha HayKume
’Somenso EAJ]

PE3IOME

06L{/;€Cm8€H0m0 OCb3HABAHE HA npezcapsiHemo onucea Kak
epaofc’()ayume u nayuenmume ev3npuemam, panosnaeam u
obsicusieam npecap:inemo npu 30pa6Hume cneyuaiucmu.

Ilpezapsanemo cped 30pasnume cneyuaiucmiu e 8aiceH npo-
gecuonanen u obwecmeaen npobrem. 3HauumenHo nO-maiko
ce 3Hae 3a HAYUHA, NO KOUMO Mo ce 6b3npuema om wupoxa-
ma obwecmseenocm. Hacmoawama Konyenmyaina cmamusi
npeonaza pamka ¢ Yemupu C6bp3aHu USMEPeHUsL: 3HAYUMOCT
Ha NPOGeCUOHANHUSL PUCK, Bb3NpUema NOOAMAUBOCH KbM
npezapsime, pasno3nasane Ha Npoasume U Kay3aiHo-omeo-
BOPHA 2PAMOMHOCI.

Pamkxama ne npeononaea nocnedosamennu emanu. Bpv3xu-
me medHcoy uzmepenusma mozam 0a 6v0am 08YnoCoUHU U Od
sasucam om koumexcma. Mooenvm e pazenedan 6v8 6pv3Ka
€ 2PaMOMHOCMMA OMHOCHO NCUXUYHOMO 30pase U npezapsi-
Hemo, ampuOyyuoHHume Mooeuu, 0ouecmeeHama cmuema u
meopusma Ha coyuanHume npeocmasu. OCHOGHUAM MY NPU-
HOC e, Ye uzmecmea okyca om 3acezHamusi pabomHuK KoM
00uUleCcmeeHomo 8v3npusmue U C8bpP368a MOBA Bb3NPUIMUE
¢ emnamusama, obsuneHuemo, 0ogepuemo u NOOKpenama 3d
OpP2aHU3AYUOHHA NPEeGeHYUs.

Obobwenu pezyrimamu om oHaaun npoyuearne ¢ 840 nvino-
JIeMHU YYACMHUYU ce U3NOA38AM CAMO 3d UNIOCMPAYUsl Ha
nepsomo usmepenue. Hzeaokama e yoobna u camousdopaia
ce u He e npedcmagumenna 3a Ovaeapckomo Hacenerue. Jle-
Kapume ¢a KAACUPAHU HA NP0 MAcmo cped 35 npogecuo-
Hannu kamezopuu ¢ 60,1%, a meouyunckume cecmpu — Ha
yemevpmo ¢ 28,7%. Jlannume nokaszeam 8ucoka odoujecm-
8eHa 8UOUMOCTN HA 30pA8HAMA paboma Kamo cmpecupawda,
HO He 00KA36am pasno3Hasane uiu epamomHocm OMHOCHO
npezapsmemo.

Pamkxama e meopemuuno npednodicenue u u3UCKea eMnUpuY-
Ha u ncuxomempuuna nposepka. Tsa mosice 0a nOCIyicu Kamo
OCHO8A 3a pa3pabomMeane Ha MHO2OMEPHU UHCIPYMEHMU U 3d
u3cne08ane Ha 8Pb3KAMA MeHCOy 0bujecmeeHume muiKyed-
HUs, 008epuemo u noOKpenama 3a npeeanmueHy NOTUMUKU.

KuarouoBu xymm: nperapsiae, o0IecTBEHO
OCBh3HaBaHe, 3JpaBHU CHEINAIUCTH, TPAMOTHOCT
OTHOCHO IIpErapsHeTo, KOHIENTyaJIeH aHaIu3

POPULATION HEALTH

PUBLIC BURNOUT
AWARENESS OF HEALTHCARE
PROFESSIONALS: A
CONCEPTUAL FRAMEWORK
INFORMED BY OCCUPATIONAL-
STRESS RANKINGS

Silvia Koumanova'?

!Institute of Neurobiology, Bulgarian Academy
of Sciences
’Somenso EAD

ABSTRACT

Public burnout awareness is a construct describing how
citizens and patients perceive, interpret, and explain
burnout in healthcare professionals.

Burnout in this occupational group is a major
occupational —and  public-health  concern,  yet
comparatively little is known about how it is perceived by
the public. The present conceptual analysis distinguishes
four analytically related but non-sequential dimensions:
occupational-risk  salience,  perceived  burnout
susceptibility, manifestation recognition, and causal-
response literacy.

Unlike a linear stage model, the framework assumes
reciprocal and context-dependent relations among
these dimensions. It is positioned relative to mental
health literacy and burnout literacy, attributional
models of work exhaustion, public-stigma models, and
social-representation approaches. Its novelty lies in
two features: the unit of analysis shifts from the affected
worker to the public observer, and public interpretations
are linked to empathy, blame, trust, and support for
organisational prevention.

Aggregated findings from an online survey of 840 adults
areused only to illustrate the first dimension. The sample
was a convenience, self-selected one and is therefore not
representative of the Bulgarian population. Physicians
ranked first among 35 occupational categories at 60.1%,
and nurses fourth at 28.7%. These findings indicate high
social salience of healthcare work as stressful but do not
demonstrate burnout recognition or literacy.

The framework is a theoretical proposal and has not
yet been psychometrically tested. It sets out a basis for
developing multidimensional measures and a direction
forresearch on how public interpretations of healthcare-
worker burnout shape public attitudes and preventive
policy support.

Key words: burnout, public awareness,
healthcare professionals, burnout literacy,
conceptual analysis
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BbBEOEHUE

[IperapsiHeTo (B ObITapcKaTa TUTEPATypa U3MOI3BAHO U KATO
,,OBpPHAYT" UIH ,,TpoEeCHOHATHO TIpeTapsiHe ) € ompeesIeHO
B MexyHaposHaTa kiacuukaiys Ha 00jiecTuTe, ennHae-
ceTa pemakius, Kato mpodecHoHanieH (peHOMEH, CBBbP3aH C
XPOHHUYEH CTPEC Ha PabOTHOTO MSICTO, KOMTO HE € YCIEIIHO
oBnaasH. To ce XxapakTepu3upa ¢ M3TOIIEHUE, TICUXHYECKO
JUCTaHIUPAHe WM LIMHU3BM CIIPsIMO paboTaTa W HamajeHa
npodecnonanna epekruBHocT (1). CnenoBarenaHo nperapsHe-
TO Ce pasriex/a B npo(ecroHaIeH KOHTEKCT, a He KaTo ca-
MOCTOSITEITHO MEUIIUHCKO Pa3CTPOUCTBO.

[IppBUTE OMHMCAHMS Ha MPETapsSHETO T'0 TPEACTaBAT KaTo
€MOIIMOHATHO U (PU3NYECKO M3TOIEHHE MPH CIEIHAIUCTH,
paboTely B CHIIHO HATOBAapBALlU MEXIYJIHMYHOCTHH CpPEIU
(2). Ilo-KBCHO MHOTOMEPHUST MOJIEJI F'O OIUCBA YPE3 EMOLIHO-
HAaJHO WM3TOLIEHUE, ACTNEPCOHANN3ANNS U HAMAJICHU JTUYHU
noctwkenus (3, 4). B bearapus uscnensanero Ha mperapsi-
HETO € MOJIIOMOTHATO OT aBTOPH3MPAHUS MPEBOJ U ajarnTa-
nuara Ha Maslach Burnout Inventory, m3sspriesu ot LleHoBa
(5, 6). MozebT Ha M3UCKBAHUATA U pecypcUTe Ha paboraTta
00SICHSIBA MPErapsTHETO KAaTO PE3YNTaT OT NMPOABIKUTEICH
nucbaaHe MeXly po(eCHOHaTHUTE N3NCKBAHUS U HAJIN4-
Hute pecypeu (7, 8). Y npara moxxona ce poxycupar OCHOBHO
BBPXY CIY>KUTENA U paboTHATa Cpefa, a He BbPXY HAuMHa, [0
KOMTO 00IIIECTBOTO BB3NpHEMa IIPErapsHeTo.

31paBHUTE CIEIHMAIMCTU €A CPEJ Hai-uecTo M3CIICIBAHUTE
npo(eCHOHATHY T'PYITH B 00JIacTTa Ha mperapsiHeTo. Pabora-
Ta UM BKJIFOYBA BUCOKW KOTHUTHUBHU U €MOIIOHAHA U3HCK-
BaHUS, OTTOBOPHOCT 32 YOBEIIKHS JKHBOT, BPEMEBH HATHCK
U TPONBIDKUTENICH KOHTAKT ChC cTpamanue u cMbpT (9—11).
[TomoOHM 3aBHCHMOCTH ca ONMHUCAHHW M B OBATapcKkara JuTe-
paTypa — KakTo B 0030pHH MyOIUKAINK, TaKa U B EMITHPUY-
HU U3CIICABAHUA CPEL OOJTHUYHH MCEIUIINHCKHU CIICHUAJINCTH
(12, 13). [IperapsiHeTo ce CBBP3Ba C BIOMICHO MPO(ECHOHATHO
(GyHKIMOHUpPaHe, HAMEPEHH s 32 HallyCKaHe, HaMaJleHa eMIIa-
THsSI ¥ TIO-HUCKO KadecTBO Ha rpuxute (14—16). Tesu Bpb3ku
ca BEpOSITHOCTHHM U HE TpsiOBa Jla ce U3IOJI3BAT 32 OICHKA Ha
OT[ICJICH KIIMHUIIKCT.

3HAYUTETHO MO-MaJIKO BHUMAaHHE € OTACJICHO Ha TOBa Kak
MAIUCHTHTE W OOMIECTBOTO BB3MPHUEMAT IMPETrapsHETO MPH
3paBHUTE CHCHHAJNCTH. BBHITHUAT HAOMIOmaTeN HsAMa
NPSIK JTOCTBI JI0 BBTPEIIHOTO CHCTOSHUE HA CHEIHAJIHCTA.
Toit chbaKM O BUAMMUTE YCIOBHUS HA TPy, OBEACHUETO, Me-
JUWHUTE TIOCTaHUS U MHCTUTYIIMOHAJTHUTE CUTHalu. Taka
M3TOIEHUETO MOXKeE Ja Obje pa3OpaHo KaTo JIMYHA CIIadoCT,
BPEMEHHA PEAKITUS UITU PE3YIITAT OT CHCTEMHO IIPETOBAPBAHE
(17, 18).

[lenTpanHaTa TeMa Ha CTaTUsATA HE € WHIMBHyallHATa ys3-
BUMOCT KBbM IIperapsiHe, a OOIIECTBEHOTO OCH3HABaHE Ha
nperapsaeto. Ilox To3m TepmMuH ce pa3dupa CHBKYITHOCT
OT BB3MPUSITHS, Pa3NO3HABaHUSA, OOSICHEHUS U yOeKICHHUS
3a HOOXOAAILIM PEaKLUH, Ype3 KOUTO OOLIECTBOTO OCMMCIISA
MperapsHeTo MpH 3ApaBHUTE CIeNuaINcTU. Bb3npuerara
MOAATINBOCT KBbM IIpErapsHe € caMo €IHMH €JIEMEHT OT TO3U
HO-LIMPOK KOHCTPYKT. TS HE € paBHO3HAYHA HA JEHCTBUTE-
HaTa ys3BUMOCT Ha OTJCIHUS CIEIHUAJINCT, KOITO 3aBUCH OT
MHOXKECTBO JINYHH, TPO(ECHOHATHH, OPraHU3aIMOHHU |
KOHTEKCTyaJIH! (paKTOpH.

LICJ'ITa Ha cTaTuATa € Aa Mpeajio’kKu MHOIOMECpHa KOHLCIITY-
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INTRODUCTION

Burnout is recognised in the International Classification
of Diseases, Eleventh Revision, as an occupational
phenomenon. It results from chronic workplace stress that
has not been successfully managed. It is characterised
by exhaustion, increased mental distance from work
or work-related negativism and cynicism, and reduced
professional efficacy (1). Burnout is therefore defined
in relation to the occupational context rather than as an
independent medical disorder. In the Bulgarian literature
the phenomenon appears under several labels, including
“ObpHayT”, “nperapsine”, and “occupational burnout”; the
present paper uses “burnout” throughout.

The contemporary scientific understanding of burnout
developed from its initial description as emotional and
physical exhaustion among professionals working in
highly demanding interpersonal environments (2). The
multidimensional model conceptualises burnout through
emotional exhaustion, depersonalisation, and reduced
personal accomplishment (3,4). In Bulgaria, empirical
study of the construct became possible through the
authorised translation and adaptation of the Maslach
Burnout Inventory by Tsenova (5,6). The Job Demands—
Resources model explains burnout as a consequence of
sustained imbalance between occupational demands and
available resources (7,8). Both models primarily address
the experience of the affected worker rather than how
burnout is perceived by others.

Healthcare professionals are among the occupational
groups most frequently examined in burnout research.
Their work combines high cognitive and emotional
demands, responsibility for human life, time pressure,
and exposure to suffering and death (9,10,11). The same
patterns have been described in the Bulgarian literature,
both in review form and through empirical studies among
hospital healthcare professionals (12,13). Burnout has
been associated with impaired professional functioning,
turnover intentions, reduced empathy, and lower quality
of care (14,15,16). Such associations are, however,
probabilistic and should not be used to judge an individual
clinician.

Considerably less attention has been given to a different
question: how burnout in healthcare professionals is
socially represented by patients and the public. Public
observers do not directly experience the professional’s
internal state. They interpret visible conditions,
behaviours, media narratives, and institutional signals. It is
these interpretations that may shape whether exhaustion is
understood as individual weakness, a temporary reaction,
or a consequence of systemic overload (17,18).

The central topic of the present paper is therefore not
burnout vulnerability as an individual property, but
public burnout awareness. The construct denotes the set
of socially situated perceptions, attributions, recognitions,
and action-oriented beliefs through which members
of the public understand burnout among healthcare
professionals. The term perceived burnout susceptibility is
retained only for one component of this broader construct.
It does not refer to the professional’s actual vulnerability,
which depends on complex interactions among individual,
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aJlHa paMKa Ha OOLIECTBEHOTO OCh3HABAHE Ha IPErapsHeTo
IIPU 30PaBHUTE CIELHUATUCTH. 3a Ta3U Le ce Ae(pUHHUpAT OcC-
HOBHHUTE M3MEpPEHHs, paMKaTa ce pasrpaHuyaBa OT CPOJHH
MOJIEJIU U C€ WIIFOCTPUPA €HO OT U3MEPEHUATA — 3HAUMMOCT-
Ta Ha MPo(ecHoHaTHHS PUCK — Upe3 000OIIeHN pe3yaTaTH
ot oOmecTBeHo mpoyuBaHe. [IpoydBaHeTo He ce TpencTaBs
KaTO CaMOCTOSTEIHA LEeJl WIM KaTO eMIMPUYHA BaJIHJalHs
Ha paMKara.

KonuenTtya/ilHu OCHOBHU U CPOIHU MOJeH
[Tpennoxenara paMka ce OCHOBaBa Ha HSAKOJIKO YTBBPACHH
TEOPETHYHU MOJXO0AA, HO PA3IIIexkaa pa3andeH 00eKT — 00-
IIECTBEHOTO BB3NpPUITHE. | paMOTHOCTTa OTHOCHO IICHXHY-
HOTO 3mpaBe (mental health literacy) BkifouBa 3HaHHS H
yOexaeHus1, KOUTO MOANOMAarar pas3rno3HaBaHETO, yIpaBie-
HUETO ¥ MIPCBCHITNATA HA ICUXUYHE pa3cTpoiicTia (19). Tozu
TIOIXO/1 TIOKa3Ba, Ye pa3lo3HaBaHETO Ha podiiema, pazoupa-
HETO Ha MPUYMHHUTE ¥ 3HAHUETO 3a MOAXOASIIUTE PEAKINH
ca CBbP3aHN, HO PA3JINYHU CIIOCOOHOCTH.

I'paMOTHOCTTAa OTHOCHO TPErapstHeTO IpuiIara Chliara Jo-
THKa KbM NpEeTapsHeTo. T BKIIOUBA 3HAHMS U yOEXKACHUS,
KOWTO MOANOMAaraT HEroBOTO pa3lO3HABAaHE, YIPaBICHUE
u npesernus (20). [IppBoHAYATHUAT MOJET W HHCTPYMEHT
obade ca pa3pabOTeHH 3a CTYICHTH U Ca HACOYCHH K'bM OIICH-
Ka Ha IIPErapsiHeTo IIPU CAaMUTE TAX HJIN IPU TEXHU BPBCTHU-
uu. Te He pasriexnar OpsSKO HauMHa, 10 KOWTO LIMpOKaTa
00IIECTBEHOCT BB3IIPHEMA [TPETAPSTHETO MTPH 3PaBHUTE CIIe-
LUAJIACTH.

TeopusiTa Ha arpuOyLHMsATa € BaKHA 32 HACTOSIIATA paMKa,
3al[0TO OOIIECTBEHUTE PEaKI[MU 3aBUCAT OT HAuWHA, IO
KOWTO ce O00sCHsBAaT NMPUYMHHUTE 3a H3TOlIeHHero. Mone-
nbT Ha Moore CBbp3Ba MOCIEANIUTE OT MPOPECHOHATHOTO
M3TOIIEHUE C MPUYUHUTE, KOUTO XopaTa My mpunucsar (21,
22). Mogenst Ha Corrigan mokassa, 4e Bb3IpHETATa JIMY-
Ha OTTOBOPHOCT U KOHTPOJIHPYEMOCT BIUAAT BBPXY I'HEBa,
CHUYBCTBHETO U TOTOBHOCTTa 3a momoi (23). Te3u moaenu
0O0SICHSIBAT BaXKHH MOCICIUIIN OT aTpUOYIUUTE, HO HE OIKUC-
BaT I[JIOCTHO OOIIECTBEHOTO OCh3HABaHE HA IIPETapsHETO B
KOHKpeTHa MpodecroHalHa rpyra.

TeopusTa Ha COLMAIHUTE MPEJACTABH CBILO € pElIeBaHTHA.
Ts 00sicHsIBAa KaK CIIOKHU SIBJICHHS C€ IPEBPBINAT B CIOJE-
JICHO OOIIECTBEHO 3HAHWE Ype3 KOMYHHKAIMS U KyJITypHHU
paskasu (24). B oOniecTBeHHs U MPOPECHOHATHHS TUCKY PC
IperapsiHeTO YeCTO Ce CMECBa ChC CTPEC, yMOpa M 00110 u3-
tomeHue (25). 3aToBa XopaTa Morar Ja pas3lno3HasT pPeajHo
CTpajJiaHue, HO Jia HEe pa3audar IperapsHeTo OT ChUuyBCTBe-
HOTO U3TOILEHUE, BTOPUUHUSI TPABMAaTUYEH CTPEC, MOPATTHUS
JIUCTPEC, JIeNpecusiTa niax oOMKHOBeHaTa ymMopa (26-28).

MHOFOMepHI/IHT MOJCII Ha OperapaHeTo U MOACIBT HA HU3-
HCKBAHUATA U PECYPCUTC OCTABAT BAKHHU 34 O00SICHCHHETO Ha
CaMOTO HperapsHe. Te obaue pa3riaekaaT OCHOBHO CJIYIKH-
TCIIA U pa60THaTa cpeaa. HaCTOHH.[aTa PpaMKa pa3srieixaa Ha-
6n10£[aTen$1: KaKBO O6H.ICCTBOTO 336CH$[3B8., KaK I'0 Ha30BaBa,
Kak 00sICHSBA NPUYHUHUTE U KaKBa pCAKIUA IIpHUEMa 3a IMOA-
xogsma. HMmenno ToBa pas3rpaHu4CeHuc onpeaciia OCHOBHUA
KOHIICIITYaJICH ITPUHOC Ha paMKarta.

POPULATION HEALTH

occupational, organisational, and contextual factors.

The paper has one integrated objective: to propose
a multidimensional conceptual framework of public
burnout awareness in relation to healthcare professionals.
Three subsidiary tasks serve this objective: (a) to define
the dimensions of the construct; (b) to distinguish the
framework from related models of burnout, literacy,
attribution, stigma, and social representation; and (c) to
illustrate one dimension—occupational-risk salience—
using aggregated findings from a public survey. The
survey is not treated as a separate objective or as empirical
validation of the framework.

Conceptual Foundations and Related Models
The proposed framework draws on several established
traditions but addresses a different unit of analysis. Mental
health literacy was defined as knowledge and beliefs about
mental disorders that aid their recognition, management,
and prevention (19). This tradition demonstrates that
awareness of a problem, correct recognition, causal
understanding, and knowledge of effective responses are
related but separable capacities.

Burnout literacy extends this logic to burnout and has
recently been operationalised as knowledge and beliefs
supporting recognition, management, and prevention (20).
The initial burnout-literacy model and measure were,
however, developed for students evaluating burnout in
themselves or in peers. They were not developed for the
general public interpreting burnout among healthcare
professionals.

Attribution theory is directly relevant because public
reactions depend on how the causes of exhaustion are
explained. Moore’s attributional model proposes that the
consequences of work exhaustion depend partly on causal
attributions concerning it (21). Subsequent empirical
work supported the relevance of these processes (22).
Corrigan’s attribution model of public stigma similarly
shows that perceived responsibility and controllability
influence anger, sympathy, and willingness to help (23).
These models clarify the consequences of attribution, but
they do not provide a multidimensional account of public
awareness of burnout in a specific professional group.

Social-representation theory is also relevant, because
socially shared concepts transform unfamiliar or complex
phenomena into common-sense knowledge through
communication, cultural narratives, and collective
meaning-making (24). Burnout itself remains a contested
diagnosis partly because it is frequently merged in public
and professional discourse with general feelings of stress,
fatigue, and exhaustion rather than treated as a distinct
construct (25). Public representations may therefore
identify genuine suffering while failing to differentiate
burnout from compassion fatigue, secondary traumatic
stress, moral distress, depression, or ordinary tiredness
(26,27,28).

The multidimensional burnout model and the Job
Demands—Resources model remain essential for explaining
burnout itself. Their unit of analysis is the worker and the
work environment, not public perception. The present
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3APABE HA HACENEHWETO

MHoroMepHa paMKa Ha 001ECTBEHOTO 0Chb3HABaHE
Ha NMperapsiHeTo

OO011eCTBEHOTO OCh3HABAHE Ha mperapsiHeTo (public burnout
awareness) ce onpeess TyK KaTo HAaYMHBT, 10 KOWTO o01iie-
CTBOTO Bb3MpHeMa NMpo(heCHOHATHUS PUCK, PAa3lIO3HABA Bb3-
MOYKHUTE MPOsIBU, OOSCHSIBA MPUUUHUTE U (popMHUpa yOEK-
JCHUA 3a NOAXOAAIIUTE pCaKIIUH. Pamkara BkJrouBa YeTHUPpU
CBbp3aHU UBMEPCHMU .

Te3n u3mepenns He oOpa3yBar (UKCHpaHa IOCIEIOBATEN-
HocT. Te Morat Jja ce pa3BUBaT HEPABHOMEPHO, Ja CU BIMSAT
B3aMMHO M J]a C€ MPOMEHAT cropesa KoHTekcra. Tabummna 1
IIpeCcTaBs OCHOBHUTE UM XapaKTepUCTHKH, a Purypa 1 mo-
Ka3Ba BPB3KUTE MEXKAY TSIX.

POPULATION HEALTH

framework instead examines public perception: what the
public notices, infers, labels, explains, and considers an
appropriate response. This distinction between burnout
processes themselves and their public perception defines
the framework’s principal conceptual contribution.

A Multidimensional Framework of Public
Burnout Awareness

Public burnout awareness is defined here as a socially
situated capacity with four components: to perceive
occupational burnout risk, to interpret possible
manifestations, to attribute causes, and to form beliefs
about appropriate responses. It may apply either to a
professional group or to an individual professional.

The constructis not a fixed sequence of stages. It comprises
four dimensions that may interact reciprocally, develop
unevenly, and vary across situations. Table 1 summarises
their definitions and distinctions, and Figure 1 presents
their relations schematically.

Tabnuuya 1. 13vepeHust Ha obu,ecmeeHomo ocb3HasaHe Ha

npezapsiHemo

U3mepeHue

OnpeaeneHune

WUnioctpaTtueeH obuiecTseH
MHAMKaTOp

Kouu,en'ryanHo pa3rpaHn4yeHue

1. 3HauMmocT Ha npode-
CMOHA/THUA PUCK

O6LwecTBeHO pa3no3Haga-
He, Ye faseHa npodecus e
HaTOBapBalLa UM XPOHUUYHO
cTpecupalLa.

KnacvpaHe Ha nekapute
AN MeANUNHCKUTE cecTpu
cpes Hal-cTpecupalmuTe
npodecum.

BnanmocT Ha M3MCKBaHMATA, a He
pPa3no3HaBaHe Ha nperapAHeTo.

2. Bb3npuera nogatam-
BOCT KbM nperapsaHe

Yb6exaeHue, ye gageHa
npodecrMoHanHa rpyna moxe
[, € N3/10’KeHa Ha NoBULLEH
PUCK OT NperapsHe.

Cbrnacue, ye 3gpasHuTe
CNeLmManncTi BEPOATHO Lie
nperopsr.

ObuiecTBeHa NpeLeHKa, a He
AeNCTBUTENHA YA3BMMOCT.

3. Pa3nosHaBaHe Ha
npossute

NpeHTuduumpaHe Ha
M3ToLLEeHUE, AUCTAHLUMpPA-
HOCT/UMHU3BM M HamaieHa
edeKTMBHOCT.

Pa3no3sHaBaHe Ha xapakTe-
PUCTUKHN, CLOTBETCTBALLUU Ha
nperapAaHe, BbB BUHETKa.

M3uncKBa pasrpaHuyaBaHe ot
ymopa, aenpecua nam cnaba
MOTMBALMA.

4. KaysanHo-oTroBopHa

3HaHuA 3a NPUYNHUTE,
nocneanunTe, npeseHUNATa,

HasoBaBaHe Ha opraHusa-
LUMOHHU pUCKOBE N NOAXO-

NHTerpupa atpubyumsa u opueHTU-

rpamoTHOCT o paHo KbM AeiCcTBUE 3HaHWe.
nopKpenara v AeicTBueTo. OALWM NPEBAHTUBHU MEPKU.

Table 1. Dimensions of public burnout awareness

Dimension Definition lllustrative public indicator Conceptual distinction

1. Occupational-risk
salience

Social recognition that a
profession is demanding or
chronically stressful.

Ranking physicians or nurses
among the most stressful
occupations.

Visibility of demands, not burnout
recognition.

2. Perceived burnout
susceptibility

Belief that a professional
group may be at increased
burnout risk.

Agreeing that healthcare
professionals are likely to
burn out.

Observer judgement, not actual
vulnerability.

3. Manifestation
recognition

Identification of exhaustion,
distancing/cynicism, and
reduced efficacy.

Recognising burnout-
consistent features in a
vignette.

Requires differentiation from
fatigue, depression, or poor
motivation.

4. Causal-response
literacy

Knowledge of causes,
consequences, prevention,
support, and action.

Naming organisational risks
and appropriate preventive
measures.

Integrates attribution and action-
oriented knowledge.
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' ~
OBLUECTBEHO OCBb3HABAHE HA NPETAPAHETO
(Npu 3apaBHUTe CneunanucTu)
s N e ™
1. 3HauumocT 2. Bb3npwerta nopat/iMBoOCT
Ha npodecHOHaNHUA PUCK KBM nperapsaHe
P
MpodecusTta ce Bb3Npuema FpynaTa ce cmATa 3a
KaTo HaToBapsalla U3N0XeHa Ha PUCK
. X Z J
' 3\ ' N
A
3. PaznosHaBaHe 4. Kay3anHo-oTroBopHa
Ha nposiBUTe rpaMoTHOCT
>
N3ToWweHne, LUHU3BM, MpuynHKU, NpeBeHLus,
HamMmaneHa Ed.)EKTVIEHOCT noakpena, ﬂeI;ICTBMe
k J - J
- J

ﬂEyFJOCO‘{HVITE CTPESIKM 03Ha4yaBaT peunnpovyHu, 3aBNCHMN OT KOHTEKCTa BPB3KK, & He eTarnHa rnoc/ie408aTesiIHocT.

Qduaypa 1. Yemupume uamepeHusi Ha obu,ecmeeHomo
OCb3HaBaHe Ha rpesapsiHemo U 8pb3KUMe Mexa0y msix

s N
PUBLIC BURNOUT AWARENESS
(of healthcare professionals)
s R s R
1. Occupational-risk 2. Perceived burnout
salience susceptibility
+—P>
Profession seen as Group inferred to be
chronically demanding at elevated risk
u X ' J
e A r 3
E 3
3. Manifestation 4. Causal-response
recognition literacy
—P
Exhaustion, cynicism, Causes, prevention,
reduced efficacy support, action
- J - J
(. J

Double-headed arrows denaote reciprocal, context-dependent relations,
not a mandatory stage sequence.

Figure 1. The four dimensions of public burnout
awareness and their reciprocal relations
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3nauumocm na npoghecuonanHuUn pUCK

3HAaYMMOCTTa Ha NPO(ECHOHATHUSI PUCK ITOKa3Ba JIOKOJIKO
M3HUCKBAaHMATA HA JaJicHa podecHs ca BUIUMHU U 00IIeCTBE-
HO pa3mo3HaBacMH. 3[paBHATa pab0Ta MOXKE J1a C€ Bh3IpUEMa
KaTo CUJIHO CcTpecupalla mopaju OTTOBOPHOCTTA 3a YOBEII-
KU J)KABOT, PUCKA OT TPEIIKH, KOHTAKTa ¢ OOJIECT U CMBPT,
BHCOKOTO HAaTOBapBaHE, HEPEJIOBHUTE TPpa(UIld U OrpaHUYe-
HUTE BH3MOKXHOCTH 3a Bb3cTaHOBsBaHe (7, 8). ToBa BB3mpHsI-
THE MOJKE J]a CHIIIECTBYBA IOPH, KOTATO YOBEK HAMA KOHKPET-
HU 3HAHUSA 32 IPETapsIHETO.

OrneHkaTa Ha pUcKa MOXKE Ja ce BIUAE OT JIMYEH OMHUT ChC
3[paBHAaTa CHCTEMa, OTHOIICHHS ChC 37paBHH pabOTHHUIM,
MEIUITHO OTpa3siBaHe, KyJTYPHH Harjacu ¥ ChOUTHS Karo
nangeMud. CrenoBaTeTHO TOBAa M3MEpPEHHE OTpas3siBa 00-
IIECTBEHATa BUIMMOCT Ha PHCKa, a HE JICHCTBUTEIHOTO pas3-
MIPOCTPaHEHUE HA TPETapsHETO.

Bv3npuema nooamnueocm Kvm npezapane
Bb3npuerara mopaTaMBOCT KBM IperapsiHe € OOIIecTBEHA
IIpelieHKa, Ye 1aeHa MpodecroHa Ha rpymna ¢ u3JioKeHa Ha
TIOBUILICH PHCK NTPH MMPOABIKUTEIHO HaTOBapBaHe. T TpsiOBa
Jla ce pa3rpaHnvaBa OT ACHCTBUTEIIHATA YSI3BUMOCT KM IIpe-
rapsHe. PeanHaTta ysI3BUMOCT 3aBUCH OT B3aMMOJAEHCTBHETO
MEKy HaTOBapBaHE, PECYpCH, JTUYHOCTOBU (pakTOpH, 37pa-
BE€, CTPATEeTHH 3a CIPaBsHE, COIMANIHA MOJKpena, OpraHnu3a-
LIMOHHA cpe/ia ¥ TICUXO0JI0rnYecKa ycTondrBocT. OOIIeCTBOTO
OOMKHOBEHO HE pasIoara ¢ J0CTaThYHO HHpOpMAIKs, 3a 1a
OLICHH T€3H (haKTOPH MPH OTAEIEH CHELUAIHNCT.

ToBa M3MepeHne HE ClieBa 3aIBIDKATEITHO 3HAYMMOCTTA Ha
npodecuoHaHuS prck. EnHa mpodecus Moxke 1a ce BB3IPH-
eMa KaTo MHOTO CTpecHpaia, Ho HeWHUTE MPEICTaBUTENH /1a
ce CMATAT 3a yCTOWYNBU. BB3MOXKHO € M 00paTHOTO — J1a ce
MpU3HaBa BHCOK PHCK OT TperapsiHe, 0e3 mpodecusta aa ce
ompeznens KaTo Hall-CTpecuparia.

Pasznosnaeane na nposgume

Pa3no3naBaHeTo Ha MPOSBUTE € CIIOCOOHOCTTA Ja ce 3adere-
K1 MOJIEJI, KOMTO MOKE 1a CbOTBETCTBA HA IIperapsiHe: Tpaii-
HO W3TOIIEHHUE, AUCTAHLIMPAHOCT WJIHM IMHU3BM, HaMaJieHa
AQHTOKUPAHOCT U MO-HUCKA IIpodecroHaHa eeKTHBHOCT (4,
29). [TanmenTHTE MOTaT Ja 3abesexar IPOMEHH B KOMYHHUKa-
usiTa MM eMnarusara. Te3n nmpu3Hanu odade He ca CHelu-
(UYHY U He TO3BOJISIBAT HaIekK THA nrarHo3a (18).

Pasno3HaBaHeTO Ha TPOSBUTE HE O3HAYaBa HENPEMEHHO
MpaBUIIHO pa3OupaHe Ha mpuauHUTEe. Habmromaren Moxe na
pasmo3Hae MpU3HAIK Ha TperapsiHe, HO Ja TH OOSCHU C JTHY-
Ha c1a0ocT. Bp3MOXKHO € U 00paTHOTO — YOBEK 1a pa3dupa
CHCTEMHHTE TIPHYUHHM 32 TPErapsiHeTo, HO Ja He pa3o3HaBa
HETOBHTE MO-(QUHU MPOSBHU P OTACIICH CIICI[HAIHCT.

Kayzanno-omzosopna zpamomnocm

Kay3amHo-0TroBOpHaTa TPAMOTHOCT ChUYCTaBa 3HAHUATA 32
MPUYUHATE U MOCICIUIIUTE OT MPETapsHEeTO ¢ pa30upaHEeTO
3a MOAXOJAIIA MPEBEHIHS U MojAKpena. Ts BKII0UBa 3HAHUE-
TO, Ye MPErapsHeTo Ce BIUSC OT OPraHU3alUOHHU (DAKTOPH
KaTO HATOBapBaHe, OCUTYPEHOCT C IIEPCOHAT, ABTOHOMUSI, P'b-
KOBOJICTBO, €KHITHA pab0Ta, OpraHU3aIMOHHA CIIPABEIINBOCT
1 BB3MOXKHOCTH 3a Bb3cTaHoBsBane (10, 29, 30). BkirouBa u
MO3HaBaHE Ha MOBEPUTEHUTE (OPMHU Ha MOAKpPENa U Ha Mep-

POPULATION HEALTH

Occupational-risk salience

Occupational-risk salience concerns the visibility and
social prominence of the demands associated with a
profession. Healthcare work may be judged as highly
stressful because of responsibility for human life, the
consequences of error, exposure to illness and death, heavy
workload, irregular schedules, administrative pressure,
staff shortages, and limited recovery opportunities (7,8).
This dimension can be present even when the observer
has no specific knowledge of burnout.

Risk salience can be influenced by direct experience with
healthcare services, personal relationships with healthcare
workers, media coverage, cultural expectations, and
salient events such as pandemics. It is therefore a property
of social attention and judgement rather than an estimate
of clinical prevalence.

Perceived burnout susceptibility

Perceived burnout susceptibility is a public inference
that members of a professional group may be at elevated
risk of burnout under sustained demands. The wording
is deliberately distinct from burnout vulnerability. Actual
vulnerability is a complex property of the interaction
among workload, resources, personality, health, coping,
social support, organisational climate, and resilience.
Public observers rarely possess sufficient information to
assess these factors in an individual professional.

This dimension need not follow risk salience in a fixed
linear order. A person may learn that physicians have a
high prevalence of burnout without first judging medicine
to be the most stressful profession. The reverse is also
possible: a profession may be viewed as highly stressful
while its members are assumed to be resilient and
therefore not especially susceptible.

Manifestation recognition

Manifestation recognition concerns whether an observer
can identify a coherent pattern of persistent exhaustion,
distancing or cynicism, reduced engagement, and
declining professional efficacy as potentially consistent
with burnout (4,29). Patient observations may detect
changes in communication or empathy. Observable
behaviour is, however, inherently ambiguous and cannot
provide a reliable diagnosis (18).

Recognition is not necessarily dependent on accurate
causal beliefs. An observer may correctly recognise
burnout-consistent manifestations while attributing them
to personal weakness. Conversely, an observer may
understand the systemic causes of burnout but fail to
recognise subtle manifestations in an individual clinician.

Causal-response literacy

Causal-response literacy combines understanding of risk
factors and consequences with beliefs about appropriate
prevention and support. It includes knowledge that burnout
is influenced by organisational conditions: workload,
staffing, autonomy, leadership, teamwork, organisational
justice, and recovery opportunities (10,29,30). It also
includes awareness of confidential support and of system-
level prevention (30,31). The Bulgarian national guide on
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KUTE 3a MpeBeHus Ha cucteMHuo HuBo (30, 31). brarapckoTo
HAI[MOHAIHO PBKOBOJICTBO 3a Pa3MO3HABAaHE U MPEBEHIUS Ha
pOo(eCHOHATHOTO TIperapsiHe ChHIIO TOIYepTaBa OpraHu3a-
nuonHuTe nHTepBeHunu (30). bbarapcku u3cnenBaHus oIl-
UCBAT KOHKPETHU CTPECOreHHU (PAaKTOPH MpPHU MEAMIINHCKH
CecTpH Ha PBHKOBOIHHU JUTHXHOCTH M pasriexaaT cTpeca,
MIPErapstHeTO W IICUXOJIOTUYHUS TOPMO3 KAaTO CBBP3aHU IICH-
XO-COIMAJIHU pHUcKoBe (32, 33).

Hauyunbt, o KolTO XOpara o0sICHSABAT MPUUUHUTE 3a Mpera-
PSIHETO, € BaXKHA 4acT OT TOBA M3MEpEeHHEe. AKO IPUYUHHUTE Ce
IIPUITMICBAT OCHOBHO HA JINYHOCTTA M CE€ MpHUEMaT KaTo KOH-
TPOJIMPYEMH, MOTaT Jia ce MOsBAT OOBUHEHUE, THSB, CTUTMA
WJIM HaMaJIeHo JIoBepre. AKO ce pa3lio3HaBaT OpraHU3aloH-
HU IIPUYUHH, € TI0-BEPOSITHO JIa UMa ChUYBCTBUE H MOIKPEIIa
3a cTpykTypHH Mepku (21, 23). ToBa obaue He € aBTOMAaTHY-
Ho. Jlopu ipu pa3bupaHe Ha CHCTEMHHUTE MPUYMHHA MOTaT J1a
OCTaHAT CHMHEHHUS OTHOCHO Mpo(ecHoHaTHaTa KOMIIETEHT-
HOCT. 3aToBa Te3u e(hekTH TpsAOBa 1a ObJIAT MPOBEPSIBAHU M-
MTHPHYHO.

Bpb3ku mexkay uamMepeHusiTa

Pamkara He mpennonara 3aJbIDKHTENCH JIMHEEH MPEXOX OT
BB3IMPHEMAHETO Ha MPOGECHOHATHUS CTPEC KbM I'PAMOTHOCT
OTHOCHO HIperapsiHeTo. YeTnpure U3MepeHHs ca MOAPEneHH
AQHAJIMTUYHO — OT 00MIa O0IIECTBeHA OLIEHKA KBbM MO-CIIeLH-
(bUYHO 1 OpHEHTHPAHO KbM JieHcTBHE pa3oupane. Te obaue He
ca eTally U He CIeABaT eIHOIOCOYEH IbT. Bpb3kute Mexay
TSAX MOrar Ja ObJaT IBYIOCOYHH U Ja 3aBUCAT OT KOHTEKCTA.

Hanpumep mMenuitHOTO oTpa3siBaHe Ha caMOyOMICTBa cpen
KJIMHUIMCTH WM Ha HEAOCTHT HA TIEPCOHAI MOXKE J1a yBEIIHU-
Y1 BB3IpPUETATA MOJATIMBOCT U Pa30MpPaHETO HA IMPUYUHU-
Te, 6e3 1a mogoOpu pasno3HaBaHETO HA KOHKPETHH IPOSIBU.
OO6paTHO, TUYHHUAT KOHTAKT ChC 3APAaBEH PAaOOTHUK MOXKE /1a
YBEJINYH eMIIATHUATa, HO U J1a HOPMaJIM3Upa XPOHUYHOTO Ipe-
TOBapBaHe.

OOeanHABAIIMAT PUHIMI € OOIIECTBEHOTO OCMHCIISIHE Ha
IperapsHeTo MpU 3JPaBHATE CHEUUATUCTH. YeTHpHuTe W3-
MEpEHHUs] OINCBAT Pa3JIMYHU ACHCTBHS Ha HaOJIOmaTess:
pasro3HaBaHe Ha NMPOQECHOHAIHUS PUCK, IIPELeHKa 3a Mo-
JATIUBOCT, WIACHTH(UIIpaHEe Ha TPOSBH M pa3dupaHe Ha
IPUYMHUTE U MOAXOAAIIUTE peakuuu. Te MoraT na ce nu3mep-
BaT MOOTJACIHO M Ja CE PasriexAaT KaTo CBbP3aHM KOMIIO-
HEHTH HA MO-IIUPOK KOHCTPYKT.

HoBocT 1 mo3uumsi cipsiMo CbIleCTBYBAIIlM MO/IeJIH
[Mpennoxenara paMka He 3aMeCTBA MOJIEIIUTE, KOUTO 00sic-
HABAT BB3HUKBAHETO M PA3BUTUCTO Ha HNPCrapAaHETO. Mo-
nenbT Ha Maslach omucBa HErOBUTE OCHOBHU M3MEPCHUS, a
MOJICNIBT Ha M3UCKBAHUATA U pecypcuTe OOsICHSIBA Kak Xa-
PaKTEPUCTHKUTE Ha padoTaTa JONPHUHACST 32 U3TOLICHUC U
HeaHraxxupasoct (4, 7). I nara nojxoaa ca HACOYEHH KbM
3acerHaTHs CIyKUTeN 1 paboTHATA cpe/ia, a He KbM O0IIeCT-
BCHOTO BB3IIPUATHUEC.

PamkaTa ce pasnnuaBa W OT aTpUOYIIMOHHHTE MOJEJIH Ha
Moore u Corrigan (21, 23). Te oOsicHsIBaT Kak Bb3IPUETUTE
MPUYUHU U OTTOBOPHOCT BJIMSISIT BBPXY OOILIECTBEHUTE pe-
aKIIM{, CTUTMara M TOTOBHOCTTA 3a momoll. B Hacrosima-
Ta paMKa aTpuOynusITa € camMo €IMH OT MEXaHU3MHUTE Ha
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the recognition and prevention of occupational burnout
places the same emphasis on the organisational level
of intervention (30). Empirical data from the Bulgarian
hospital context describe the specific work-related
stressors affecting head nurses (32), and psychosocial
workplace risks have been presented as an interrelated
complex of stress, burnout, and psychological harassment
(33).

Attribution is central to this dimension. Internal,
controllable attributions may generate blame, anger,
stigma, or reduced trust. Situational or organisational
attributions, by contrast, may promote sympathy and
support for structural interventions (21,23). Yet systemic
attribution is not automatically accurate or benevolent; it
may coexist with doubts about professional competence.
The effects of public awareness should therefore be
examined empirically rather than assumed.

Relations among the Dimensions

The framework rejects a mandatory linear transition from
occupational-stress perception to burnout literacy. The
dimensions are analytically ordered from broad social
judgement to more differentiated and action-oriented
knowledge. They are not developmental stages and
do not imply a unidirectional pathway. Their relations
are expected to be reciprocal, context-dependent, and
potentially discontinuous.

Media reports about clinician suicide or workforce
shortages, for example, may directly increase perceived
susceptibility and causal-response literacy without
improving recognition of specific manifestations.
Conversely, personal familiarity with a healthcare worker
may improve empathy and causal understanding while
reducing perceived susceptibility through normalisation
of chronic overwork.

The unifying principle integrating the four dimensions
is their common reference to public meaning-making
about burnout in healthcare professionals. They describe
different operations of public perception: noticing
occupational risk, inferring susceptibility, recognising
manifestations, and explaining or responding to the
phenomenon. The dimensions can therefore be measured
separately and modelled as correlated components of a
broader construct.

Novelty and Position relative to Existing Models
The proposed framework does not replace models
explaining the development of burnout. The Maslach
framework describes the dimensions of the syndrome,
while the Job Demands—Resources model explains
how work characteristics contribute to exhaustion and
disengagement (4,7). These models centre on the affected
worker rather than on public perception of that worker.

The framework also differs from Moore’s attributional
model of the consequences of work exhaustion (21) and
from Corrigan’s model explaining public stigma and
helping responses in mental illness (23). Attribution
constitutes one mechanism within the present framework
but does not exhaust the broader construct of public
burnout awareness.
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MO-IHUPOKOTO O6LlIeCTBeH0 OCb3HABaHC.

Haii-6mu3KkuTe KOHIENTYaTHH MPEIIICCTBCHHUITN ca TPaMOT-
HOCTTa OTHOCHO IICUXUYHOTO 3/IpaBe U TPaMOTHOCTTAa OTHOC-
Ho mperapsiHeTo (19, 20). Hacrosiimata pamMka T pa3imupsia
B TpH MOCOKH. [IBpBO, T5 ce poKycupa BEpXy OOIICCTBEHOTO
pa3OupaHe Ha MpETapsHETO IPH 3IPAaBHUTE CICIHAIUCTH.
Bropo, pasrpannvaBa o0mI0TO BB3MpHEMaHe Ha MPodecro-
HAJTHUS PUCK OT CHCIU(HUYHOTO pa3loO3HAaBaHE Ha Iperaps-
HeTo. TpeTo, BKJIIOYBA BBb3MOKHHUTE COLUAIHH MOCIEIULIH
OT OOLICCTBCHUTE OICHKU — eMIATHs, OOBHHEHUE, TOBEPHE
Y TIOJIKpETIa 3a OpraHu3alMOHHA TPEBEH LU SL.

HoBocTTa Ha pamkaTa HE € B NpeNIaraHeTo Ha HOB Kay3a-
JIeH MOJIETI Ha TIperapstHeTo. Ts mpeaara MHOTOMEPEH MOJIET
Ha HMBO HAOJIONATEN, KOMTO OMHMCBA KaK MPErapsiHeTo MpH
3[paBHUTE CIICIIMAIUCTH CTaBa OOIIECTBEHO BUANMO, KaK Ce
TBJIKYBa U KaK T€3H THJIKYBaHMS MOTaT Jia c€ IMPEeBbpPHAT B
HarJIacu U Peaklnu.

HNnrocTpaTuBHE JaHHHU OT KJIACAHS HA
npogecnoHaJIHus cTpec

Pe3yJ’ITaTI/ITe OT MMPOYYBAHETO €€ U3IMOJ3BAT CaMO 3a HUJIIOC-
Tpanusa Ha ObPBOTO U3MEPCHHUEC HA pAMKaTa — 3HAYUMOCTTA
Ha TpodecHoHaTHUS pHCK. M3Baakata € ymoOHa, caMom3-
6pana CC U HC € IPCACTABUTCIIHA 3a 6T>HFapCKOTO HacCCJICHUCE.
I[aHHI/ITC HE BaJIUAUPAT paMKaTa KaTo LAJI0 U HE INpeacTa-
BJIABaAT CaMOCTOATCIIHA U3CJICIOBATCIICKA IICII.

JlanauTte ca crOpanu upe3 Google Forms mexay 14 anpun u
24 maii 2025 1. BEIIpOCHUKBT € pa3npocTpaHeH 4pe3 COIH-
amHuTe Mpexu. Ha choTBeTHUS BBIIPOC ca oTroBopusin 840
IIBTHOJNIETHH y4yacTHHUIM. Haif-ronxsimMaTta BB3pacToBa rpyma
e 30—40 roguHm U mpeacTaBisBa okoio 45% ot u3BajKara.
VYuactueTo ¢ 106poBoNHO U aHOHHMHO. Ha yyacTHHIIHTE Ca
npeAcTaBeHnu 35 MpodeCHOHATHU KaTeTOPUH M € TTOMCKAHO
na nzbepat Tpu mpodecun, KOUTO CIOpeN TsIX ca ,,Ha-cTpe-
cupauiu 3a Xopara, KOUTO I’ yIpa)KHsBaT.

Jlekapure ca kilacupaHu Ha THpBO Mscto ¢ 505 u3bopa
(60,1%). CiienBat yuutenure ¢ 436 uzdopa (51,9%) u moxap-
Hukapute ¢ 254 (30,2%). MequiinHCKUTE CEeCTPH ca Ha 4eT-
BBPTO MsCTO ¢ 241 uszbopa (28,7%), a MOTULIEHCKUTE CITYKH-
Tenu — Ha neto cbe 175 (20,8%).

Twit kaTo yyacTHHLUTE M30UpAT TpU Npodecuu OT PUKCHU-
paH CHUCBK, MPOLEHTUTE MOKa3BaT OTHOCUTEJIHATA 3HAYU-
MOCT Ha BCsiKa npodecus B paMKHUTE Ha TO3M CHUCHK. Te He
ca aOCONIOTHM OLICHKM Ha HUBOTO Ha crpec. Pesymratute
MIOKa3BaT BUCOKA OOIIECTBEHA BUJUMOCT Ha JICKapUTE U Me-
JUITHCKUTE CECTPU KaTo crpecupany npodecuu. Te obaue
HE JI0Ka3Bar, Y€ PECHOHJEHTUTE I CMSTAT 3a 0-N0JaTJIUBU
Ha IperapsHe, pa3no3HaBaT HErOBUTE MPOSBU UM MO3HABAT
TOAXO/ISIIIIUTE TPEBAHTHBHU MEPKH.

Knacanusra e B Cb3By4He ¢ JaHHH, Y€ OOIECTBOTO BB3IPH-
eMa JIeKapuTe M MeIUIIMHCKUTE CECTPH KaTo TPYIH C IOBH-
meH puck ot nperapsHe (17). B macrosmara cratus obade
TS MMa I0-OTPaHUYCHA POJIS: WIIIOCTPHUpa OOLIeCTBEHATA
BUIMMOCT Ha NMPOQECHOHATTHUTE H3UCKBAHMS B 31paBeoIas-
BAaHETO W CIy’KM KaTo OTIIPaBHA TOYKA 3a ITO-CHCHUPUIHH
U3CIIeIBaHHUS.

POPULATION HEALTH

Mental health literacy and burnout literacy provide
the closest conceptual precedents (19,20). The present
framework extends these traditions in three ways. First,
it focuses specifically on the public’s understanding of
burnout in healthcare professionals rather than on self-
recognition or student burnout. Second, it separates
broad occupational-risk salience from burnout-specific
recognition, preventing stress rankings from being
interpreted as evidence of literacy. Third, it explicitly
incorporates the social consequences of public
judgements: empathy, blame, trust, and support for
organisational prevention.

Its novelty therefore lies not in proposing another causal
model of burnout, but in specifying a multidimensional
model of public perception: of how burnout among
healthcare professionals becomes socially visible,
interpreted, and translated into attitudes and possible
responses.

Iustrative Evidence from an Occupational-
Stress Ranking

Aggregated survey findings are presented only to
illustrate occupational-risk salience, the first dimension
of the framework. The sample was a convenience, self-
selected one. It is not representative of the Bulgarian adult
population by sex, age, education, or place of residence,
and the percentages reported below should therefore not
be interpreted as national estimates. The findings do not
validate the framework as a whole and are not treated as a
separate study objective.

Data were collected through Google Forms between 14
April and 24 May 2025 and distributed through social
media. The relevant question was completed by 840
adults, with respondents aged 30-40 years forming
the largest group (approximately 45%). Participants
were presented with 35 occupational categories. They
were asked to select three professions that, in their own
experience, could be described as the ‘most stressful’ for
the people practising them. Participation was voluntary
and anonymous, and no personal or identifying data were
collected.

Physicians were ranked as the most stressful profession
and were selected by 505 respondents (60.1%). Teachers
ranked second (436 selections, 51.9%), followed by
firefighters (254, 30.2%). Nurses ranked fourth (241,
28.7%), and police officers fifth (175, 20.8%).

Because participants selected three professions from a
fixed listrather than rating each occupation independently,
the percentages are ipsative indicators of relative salience
within the offered set rather than absolute estimates.
They show that physicians and nurses were highly salient
as stressful occupations. They do not demonstrate that
respondents believed these professionals to be susceptible
to burnout, recognised its manifestations, or understood
appropriate prevention.

The ranking is consistent with evidence that members
of the public perceive hospital physicians and nurses as
occupational groups exposed to substantial burnout risk
(17). Its conceptual role here is narrower: it illustrates

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 125



30PABE HA HACENEHWETO

Hocaennuu 3a 001IECTBEHOTO J0BepHe U
NMpeBeHIHUATA

OOIeCTBEHOTO OCH3HABAHE Ha IPErapsHeTo MOXKe Ja uMa
KaKTO IOJIOKUTENIHU, TaKa W HEOJIaronpusTHU IMOCIEAHIIH.
Pasno3naBaHeTO Ha CUCTEMHHUTE IPUYMHN MOXKE JIa YBEJINYH
eMIIaTusATa KbM JIEKapUTe M MEIUIIMHCKUTE CECTPH M IOJI-
Kperara 3a OpraHM3alMOHHU MEPKH KaTo MOBEYEe MEePCOHA,
MO-HUCKO HATOBApBaHE, BPEME 3a Bh3CTAHOBSIBAHE U IIOBEPH-
TenHa moakpena. OpraHM3allHOHHUTE HHTEPBEHIIMH OOMKHO-
BCHO ca I0-e()EKTUBHH OT MOIXOANUTE, KOUTO Pa34UTaT CaMO
Ha MHIUBUAyaHOTO crpassHe (10, 30, 31).

ChIIIeBPEMEHHO BHAMMOTO M3TOIICHUEC MOXKE Jla HAMaJIH JI0-
BEPHETO, aKO O'bJIC BB3IPUETO KATO 3HAK 32 HEKOMIICTCHTHOCT
WJIU EMOIIMOHATHA HecTaOmiTHOCT. HapaTuBET 3a ,,repouTe B
osut0™ o Bpeme Ha COVID-19 mokasBa cxoxeH puck. Une-
aM3MPaHeTO Ha CaMOKepTBaTa MOXKE Ja IMPHUKPHE Opra-
HU3AaIMOHHHUTE MPUYMHU W J1a HOPMallu3Wpa HEYCTONYHBH
ycnoBus Ha Tpyn (34). 3aToBa oOmecTBeHaTa KOMYHUKAIIHS
TpsiOBa 1a M30sTBa KaKTO OOBHHSIBAHETO HA OTHCIHUSA CIie-
[HAJIACT, TaKa U TePOMYHHS 00pa3, KOWTO MPEACTaBs Xpo-
HUYHOTO MPETOBAPBAHE KATO HOPMAJIHO.

banancupaHoTo 001IeCTBEHO NOCIaHKE TPsIOBA Jja IPE/ICTaBst
IperapstHeTo KaTo npodecronanseH GeHOMEH, KOMTO Bb3HUK-
Ba OT B3aMMOJICHCTBHETO MEX Iy U3UCKBAHUS U PECYPCH U CE
BIIMSIC CHJTHO OT OpraHW3aIlMOHHATa cpena. To TpsOBa ChIIO
Jla TIo9epTaBa, 4e MperapsHeTo MOXKe 1a OblIe IPeIOTBPaTS-
BaHO Upe3 paHHU U CTPYKTYPHH MEPKH H Y€ € BaXKHO KAKTO
3a yCTOMYMBOCTTA Ha 3[[paBHATa pabOTHA CcHja, Taka U 3a Ka-
94eCcTBOTO Ha rprkute. LlenTa e mHPpOpMHUpaHa TOAKpETIa, a He
He(pOPMAITHO JUATHOCTUIIMPAHE Ha OT/ICIHU CICHUATUCTH.

OrpaHuyeHusi 1 U3CJI€10BaTeICKA IPOrpama
Pamkara e KOHILIENTyaJHa U BCE OIlle HE € EMIUPUYHO BaJIU-
nupaHa. Tsi e TeopeTHYHO NpeJIoKeHne U He TpsiOBa ja ce
M3I0JI3Ba KaTO M3MEpBATEIeH MOJEIN IPeIn CUXOMETpHYHA
MpoBepKa.

YeTtupuTe U3MEpEHHs MOTaT J1a UMaT pa3iMdHa CTPYKTYypa U
B3aUMOBPB3KH B PA3JIMUHH KYJITYPH, 31PaBHH CUCTEMH, IIPO-
(becroHaNIHNU IPyNy U MenuitHu cpean. OOeTMHIBAaHETO UM B
001 KOHCTPYKT Ha OOIIECTBEHO OCh3HABAHE HA MPETaPSHETO
€ TEOpPEeTHYHO 000CHOBAHO, HO BCE OLIE HE € IICHXOMETPUYHO
HOTBBPACHO.

WnrocTpaTnBHOTO MpOy4YBaHE H3MO0JI3BAa yJO0HA, CaMOM3-
Opana ce oHJIaifH M3BaJKa M 3ajada 3a Kiacupane. To He e
MPEACTaBUTEIHO 32 OBJITAPCKOTO HACEICHHE U U3MEPBA CaAMO
3HAYUMOCTTa Ha NpodecHoHamHusl puck. He ca m3mepenu
MIPSKO BB3MPUETATA MOJATIMBOCT, PA3IIO3HABAHETO HA TPOS-
BUTE, Kay3aJHUTE aTpHOyINH, 3HAHUATA 3a IPEBCHINS, CM-
MaTuATa, OOBUHEHUETO MIIH JI0OBEPHUETO. 3aTOBA PE3yIATATUTE
HE I03BOJIABAT 3aKJIIOUCHUS 33 OCTAHAJIUTE M3MEPEHUS Ha
pamMkara.

bpremure u3cneaBanus TpsoBa aa pa3padOTAT MHOTOMEPEH
WHCTPYMEHT, KOHTO ChYeTaBa HE3aBUCHMHM OLIEHKU U 3aJa4H
C BUHETKHU. 3HAUMMOCTTa Ha PHCKa MOJE Jla Ce U3MepBa upe3
PEUTHHTOBH CKaJlM; BB3IPHETATa MOJATINBOCT — Ype3 OLCH-
KM Ha TIPO(eCHOHATTHY TPYITH; pa3MO3HABAHETO — YPE3 BUHET-
KM, KOUTO pasrpaHHYaBaT IPETapsHETO OT CXOAHH ChCTOS-
HUS; a Kay3aJIHO-OTTOBOPHATA IPAMOTHOCT — YPE3 BBIIPOCH 3a
MPUYMHNTE, TPEBEHIUATA U TOAX0AANTe peakuuu. CTpyk-
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the social visibility of healthcare-related occupational
demands and identifies a possible entry point for more
specific research.

Implications for Public Trust and Prevention
Public burnout awareness may have both constructive and
adverse consequences. Accurate recognition of systemic
demands may increase empathy toward physicians and
nurses. It may also strengthen support for staffing,
workload reduction, protected recovery time, and
confidential support, since organisational interventions
are generally more effective than approaches relying
solely on individual coping (10,30,31).

At the same time, awareness of exhaustion may reduce
confidence ifitis interpreted as evidence of incompetence
or emotional instability. The COVID-19 ‘healthcare hero’
narrative illustrates a related risk: idealising unlimited
sacrifice can obscure organisational causes and make
disclosure of exhaustion appear inconsistent with
professional identity (34). Public communication should
therefore avoid both an individual-deficit narrative and a
heroic narrative that normalises unsustainable demands.

A balanced public-health message should present
burnout as an occupational phenomenon emerging
from the interaction of demands and resources, strongly
shaped by organisational conditions, preventable through
early and structural intervention, and relevant to both
workforce sustainability and quality of care. Such a
message promotes informed support rather than informal
diagnosis of individual professionals.

Limitations and future directions

The framework is conceptual and has not been
empirically validated to date. Until psychometric testing
has been carried out, it should be regarded as a hypothesis
about the structure of public burnout awareness rather
than as an established measurement model. The four
dimensions may prove to have different factor structures
or different relations across cultures, healthcare systems,
professional groups, and media environments. Their
proposed integration as a single construct is theoretically
grounded but not yet psychometrically established.

The illustrative survey used a convenience, self-selected
online sample and an ipsative ranking task, and it
assessed occupational-risk salience only. No items
directly measured perceived burnout susceptibility,
manifestation recognition, causal attribution, prevention
knowledge, empathy, blame, or trust. The survey cannot
therefore be used to infer higher dimensions of public
burnout awareness.

Future studies should develop a multidimensional
instrument combining independent ratings and vignette-
based tasks: risk salience assessed through ratings rather
than forced choice; susceptibility through group-level
judgements; recognition through vignettes differentiating
burnout from related states; and causal-response literacy
through attribution, prevention, and help-response items.
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TYPHOTO MOJGIHpPAHE MOXE Jia MOKaXKe Majd H3MEPeHHUsTa
dopmupar 001 KOHCTPYKT OT MO-BUCOK PEI HUIIH Mpexa OT
CBBP3aHH CIOCOOHOCTH.

ExcriepuMeHTaNHN M3CIEABAHNS MOTaT Jla CPaBHAT eeKTa
Ha OPraHU3AIMOHHN U WHIUBHyaJTHU OOSCHEHHS BBPXY EM-
naTusaTa, OOBUHEHUETO, TOBEPUETO U MOJKPEIaTa 3a MOIUTH-
ku. Kpoc-KyJNTypHU U JIOHTHTIOJHHM M3CIEABaHMUS MOraT Ja
MOKa)KaT JaJIi OOLIECTBEHOTO OCHh3HABAHE € YCTOWYMBO HIIH
ce MPOMEHS MO/ BIUSAHNE Ha MEJUITHOTO OTpa3siBaHe, KPU3H-
Te B padOTHATA CHJIA U TIPEKUSI OIUT ChC 3J[paBHATA CUCTEMA.

3AKNIOYEHUE

LIeHTpalHUSAT KOHCTPYKT B Ta3W CTaTHS € OOIIECTBEHOTO
OCh3HABaHE Ha IPErapsiHeTO MpPHU 3[PABHUTE CIICIHAIUCTH,
a He JICUCTBUTEIHATA UM YS3BUMOCT KbM Iperapste. Pamka-
Ta BKJTFOUBA YCTHPHU aCIEeKTa Ha OOUICCTBEHOTO BB3MPHUSITHE:
pas3no3HaBaHe Ha TPO(pECUOHAIHHUS PUCK, TPELIEHKA 3a T01aT-
JIUBOCT, UACHTU(UITUPAHE HA BH3MOXHU MPOSIBU U pa3dupa-
HE Ha MPUIMHUTE U MOIXOIAIIUTE PCAKIUH.

Te3u n3Mepenust He ca 3aIBJDKUTEITHH €Taly U He 00pa3yBaT
€/IHOIIOCOYHA IIOCIIEI0BATEIHOCT. Te Morar Ja ce pa3BHUBAT
HEpaBHOMEPHO M J1a CH BJIMAST B3aMMHO. MmiocTpaTHBHATA
KJIacalnus MoKa3Ba BUCOKA OOIIECTBEHA BUAMMOCT Ha JEKapu-
T€ U MEIULMHCKUTE CECTPH KaTO CTPECHPAIIH NPOpecuH, HO
JaBa HH(pOpMAIUs camMo 3a ITbPBOTO N3MEPEHNE U CE OCHOBA-
Ba Ha HEMPEICTaBUTEIIHA N3BAJIKA.

PamkaTa octaBa TEOPETUYHO MPEAJIOKEHHUE O HEHHATA eM-
MUPUYHA U TICMXOMETPUYHA IpoBepKa. Ts pasrpaHndaBa 00-
IIECTBEHOTO BB3MPHUATHE OT CAMHUTE IIPOIIECH Ha MPETapstHe ’
o0enWHSIBA UIEH OT TPAMOTHOCTTA, aTPHOYIHATA U COLHAI-
HUTE TpeacTaBy. [10 TO3M HAUYMH Mpeaiara OCHOBA 32 OBbACIIH
M3CIeBAaHNS HA TOBA KaK OOIIECTBEHUTE THIKYBAaHUS BIIH-
ST BBPXY EMIATHATa, OOBHHEHUETO, JOBEPUETO U TIOKpEIa-
Ta 32 CUCTEMHA TMPEBEHIIHSI.

BuaarogapuocTu:  ABTOpBT HM3Ka3Ba OJIAarOJapHOCT HA
Somenso EAD 3a oprann3zannoHHaTa M TeXHHYECKaTa MOA-
Kpera Mpu MoJroToBKaTa Ha aHOHUMH3HUPAHUsI HA0OP OT JaH-
HU, U3II0JI3BAH 32 MUIFOCTPATHBHY LIEJIM B HACTOSIIINS aHAJIH3.

Emuuno uzagnenue: IMoCTpaTUBHUTE JAHHU A OJTYUCHH OT
AQHOHMMHO OHJIAIH Tpoy4BaHe ¢ jgo0poBosHO yuactue. I1pe-
JIY TIOTT'BJIBAHETO HA BBIIPOCHUKA YUYACTHUIINTE ca HHYOPMH-
paHH 3a [eITa Ha IIPOYYBAHETO 1 32 aHOHUMHUS XapakTep Ha
orroBopute. He ca chOMpanu JINYHK NN WACHTU(QHUIINPALITH
JTAaHHU.

Kongnuxm na unmepecu: ABTOPBT € CBBP3aH ChC Somenso
EAD. Jlpy»xecTBOTO HE € y4yacTBajo B pa3pabOTBaHETO Ha
KOHIIETITyaJlHaTa paMKa WM B WHTEPIpPETAlHsITa Ha HIIOC-
TPaTUBHUTE PE3yJITATH.

Qunancupane: HacTOSIUAT aHAIN3 HE € MOJXYYHI CIICIH-
(U9IHO BEHITHO (PHHAHCHPAHE.

POPULATION HEALTH

Structural equation modelling could then test whether the
dimensions form a higher-order construct or a network of
related capacities.

Experimental studies could vary organisational versus
individual explanations in order to examine effects
on empathy, blame, trust, and policy support. Cross-
cultural and longitudinal studies could establish whether
public burnout awareness is stable or shifts with media
coverage, workforce crises, or direct experience of the
healthcare system.

CONCLUSIONS

The central construct proposed in this paper is public
burnout awareness of healthcare professionals, not the
actual burnout vulnerability of healthcare workers.
It encompasses distinct aspects of public perception:
recognising occupational risk, inferring burnout
susceptibility, identifying possible manifestations,
and understanding causes and appropriate responses.
These dimensions are neither mandatory stages nor a
unidirectional progression; they may develop unevenly
and interact reciprocally. The illustrative occupational
ranking demonstrates high social salience of physicians
and nurses as stressful professions, but it derives from
a non-representative sample and provides evidence only
for the first dimension.

By distinguishing public awareness from burnout
processes in the affected worker, and by integrating
literacy,  attribution, and  social-representation
perspectives, the framework offers a clearer basis
for future measurement and research. It should not,
however, be used for measurement before psychometric
verification of the dimensions proposed here.
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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.
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