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3APABHA MONMUTIKA N NPAKTUKA

ACTEKTU HA BE3ONACHOCTTA B
NMPAKTUKUTE HA OINJ NO BPEME
HA COVID-19

Kupua Ariaunes?, Jumutsp llonos?, Bacua Tonagos?,
b b
Cgerocaas I'eoprues!

Kameopa ,, Enudemuonozus u meduyuna na bedcmeenume
cumyayuu”, @axynimem no obwecmeeno 3opase,
MY - [1nosous
2Kameopa ,,30paéen meHuO’CMbHM U UKOHOMUKA HA
30paseonazeanemo’’, @03, MY - Ilnosous

PE3IOME

Buveeoenue: COVID-19 nandemusma oxaza HeeamuHo
8b30eticmsue Kakmo 6bpxy O00DOIHUUHAMA, MAKA U 6bPX)Y
bonnuunama nomowy. Ilpakmuxume Ha 06WONPAKMUKYBA-
wume nexapu (OI1JI) ca ocnosama Ha 00b6orHUYHAMA MeOU-
yurncka nomow. 1o epeme na nandemusima 6sxa yCmanoseHu
peouya yA36uUMOCmU 8 CIPYKMypama u Op2aHu3ayusima Ha
Oetinocmume 6 NPAKMUKUME, KOUMO NOSUULABAXA PUCKA OM
3apaszsieane Ha nayuenmume.

Leama na nacmosiwyama nyoauxkayus e 0a npeocmasu 4acm
om nvpeume pesyimamiu om nposeodeHo Npoyueane Ha na-
YUEHMCKOMO MHeHUe OMHOCHO 0e30NacHOCmma Ha Noxyyd-
6aHama no epeme Ha NAHOeMusma MeOuyuHCKa noMou om
OI1JI 6 o6nacm Ilhosous.

Mamepuan u memoou: [Ipeocmasenu ca pezyimamume om
nposedernomo 6 nepuoda okmomepu 2021 - pespyapu 2022 e.
npoyusane cped 60 nayuenmu (40 ¢ onnaksanus, OAU3KU 00
cumnmomamuxama na COVID-19 u 20 ¢ opyeu onnaxeanusi)
OMHOCHO Bb30EUCMBUENMO HA HATUYHUME 6 HAYAIOMO Hd
nanodemuama cmpyKkmypHa 00e3nedeHocn 1 Opeanu3ayus Ha
Juaenocmuyno-neweonus npoyec om OIL/ no eapanmupane
Ha 6e30NacHOCmMma Ha nayueHmume.

Pesynmamu u ouckycua: Muenuemo na nayuenmume om-
HOCHO 2apaHmupanemo Ha msaxuama O0e30ndacHOCm 6 Npak-
muxume na OI1JI ce 0606wasa 6 ananuza Ha nory4eHume om
pecnondenmume 0me080pu Ha 3a0adenume decem bnpocd.
Cvwecmeysawama ungppacmpykmypa na cepaoume, 6 Kou-
mo ca pazevpuamu npakmuxume na OIJI, ce omuuma kamo
VA3ZBUMOCH, NOGUULABAULA PUCKA O KOHMAMUHUPAHE HA Nd-
yuenmume, KOUMo MbpPCAMm MEOUYUHCKA NOMOUL U ce Hydcoae
om ONMUMU3UPAHE 8 CLOMBEMCMEUe ¢ HAMpPYNaHus onum.
Opeanuzayuama Ha npuema u OUAHOCMUYHO-1e4eOHUs NPo-
yec 6 npaxmuxume Ha OIJI, kakmo u KoopouHayuama medxrc-
Oy cmpyxkmypume Ha 0000IHUYHUME U OOTHUYHUME 38eHd, Ce
omuumam Kamo ycmouyuey Ha npeou3sukameicmeama Ha
buonocuuHUs nopazseaw haKkmop u ce oyeHssam Kamo ax-
mop, eapanmupawy bezonacnocmma na nayuenmume. Opea-
HU3aYUAMAa Ha CAHUMAapHUus MpAaHcnopm Ha Hyscoaeuume
ce e onpedenena Kamo Hall-CbujeCmeena Ys36UmMocn, Koamo
CbUO ce Hydcoae om OnmumMUsUpaHe.

Kuawuosu gymu: COVID-19, OIJI, ysa3BumocT,
0€30I1acHOCT Ha MALIUEHTUTE

HEALTH POLICY AND PRACTICE

SAFETY ASPECTS OF
GENERAL PRACTITIONERS’
PRACTICES DURING COVID-19

Kiril Atlievt, Dimitar Shopov?, Vasil TopaloV?,
Svetoslav Georgiev*

Department of Epidemiology and Disaster Medicine,
Faculty of Public Health, Plovdiv Medical University
? Department of Health Management and Health
Economics, Faculty of Public Health, Medical
University - Plovdiv

ABSTRACT

Introduction: The COVID-19 pandemic has had a
negative impact on both pre-hospital and in-hospital
care. General practitioners (GPs) are the basis of pre-
hospital medical care. During the pandemic, a number
of vulnerabilities were identified in the structure
and organization of practices’ activities that could
have impact resulting in increased risk of patient
contamination.

The objective of this publication is to present part of the

first results of a survey of patient opinion regarding the
safety of the medical care received during the pandemic
from GPs in the Plovdiv region.

Material and methods: Presented are the results of a
study conducted during October 2021-February 2022
among 60 patients (40 with complaints close to the
symptoms of COVID-19 and 20 with other complaints)
regarding the impact of the available at the beginning of
the pandemic practices‘ medical infrastructure and the
organization of the diagnostic-treatment process by the
GP for assuring the patient safety.

Results and discussion: The opinion of patients
regarding ensuring their safety in GP practices is
summarized in the analysis of the answers received from
the respondents to the ten-questions questionnaire. The
existing infrastructure of the buildings in which GP
practices are deployed is reported as a vulnerability,
increasing the risk of contamination of patients seeking
medical care and in need of optimization in accordance
with the accumulated experience. The organization
of admission and the diagnostic-treatment process in
GP practices. As well as the coordination between the
structures of pre-hospital and hospital units are reported
as resilient to the challenges of the biological damaging
factor and is evaluated as a factor guaranteeing the
safety of patients. The organization of sanitary transport
has been identified as the most significant vulnerability,
which also needs optimization.

Keywords: COVID-19, GP, vulnerability,
patient safety
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3APABHA MONMATUKA U MPAKTUKA

BbBEOEHUE

COVID-19 nanneMusiTa oka3a H3pa3eHo Bb3ACHCTBHE BBPXY
crucTemMaTra Ha 37]paBeolla3BaHe B CTpaHaTa. YCTOMYMBOCTTA
Ha BCUYKH 3BeHa Oelle mocTaBeHa Ha Oe3mpere/IeHTeH Ha-
TrcK. HeratuBHO 0s1Xa MOBIMABAHU KaKTO OOHIYHATA, TaKa
1 100OTHUYHATA TIOMOII. BCekn enH eIeMeHT OT CUCTeMaTa
TpsbBame fa ce ajanTHpa KbM Ch3JajaTa ce MEIHIIMHCKA
00CTaHOBKA M KBM ITOBUIICHUTE HYK/IM OT YOBEIIKH U MaTe-
puanau pecypcu. ChIIEBPEeMEHHO Ce Hajaramie ga ce OTINTa
1 TIOBUIIICHATA SKCIIO3UINS Ha BB3ACUCTBUETO HA ONOIOTHY-
HUS TIOpa3saBai paxTop, KaKTO U PeAHIa yI3BUMOCTH, KOUTO
ce 0TYeTOXa M0 BpeMe Ha IUIAHWPAHETO, OPTaHU3UPAHETO H
MIPOBEKJAHETO HA MEIUIIMHCKOTO OCHTYpsIBaHE Ha Hacese-
Hueto (1-3).

EnHa oT 0cOOEHOCTHTE, C KOUTO CE XapaKTepH3HUpaIle Ch3-
Janata ce BCICACTBHE HAa MOBCEMECTHOTO Pa3MpOCTPaHCHUE
Ha KOPOHaBUpYCa TE)KKa METUIIMHCKA 00CTaHOBKa, Oele Ha-
JUYHATA 3aIiaxa 3a 3/[paBeTO U )KMBOTA HA CAMHUTE MEJIU-
[UHCKY CcrienuaancTd. MHOroOpoiHHU ca MpUMEpPHUTE 3a CHHU-
JKaBaHe WK J0pU (PYHKIIMOHATHOTO OTIAJaHE Ha Peauia
MEIUIIMHCKH 3BE€HA U U3IIBJIHABAHUTE OT TSAX JCHHOCTH, TO-
pajau KOHTAMUHUPAHE W/UiK 3a00JsBaHEe HA MEIMIIH, KOETO
OT CBOSI CTpaHa JOMBIHUTEIHO MMOBUIIIABAIIIE, pA3BUBAIIATA
ce B IIBPBUTE MECENHM OT pasrapa Ha MaHJIEMHITA, JUCIPO-
MOPUHUS MEXKAY HEOOXOAMMHTE M HAJTMYHUTE MEIUIUHCKH
CWJIH U cpercTBa (4-7).

B ycnoBusita Ha pas3BuBamara ce nangemus or COVID-19
OIJI Gsixa emHU OT IBPBUTE, W3IIOKCHH HA TTOBHINCH PUCK
OT KOHTaMHWHAIIMS C BHUpyca IPH €KEIHEBHATa CH CpeIla C
MalMEeHTH, YacT OT KOMTO MOKeXa Ja ObJAaT HOCHUTEIU Ha
SARS-CoV-19. Ta3u noBuieHa eKCIIO3UIIMS Hallaraiie n3-
MOJI3BAHETO Ha MHAMBUAYaIlHH cpencTBa 3a 3amuta (MC3)
OT MEAMITNTE, 32 J]a C& OTTOBOPH aJICKBATHO HA YSA3BHMOCTTA
Ha MEIMIIUHCKUTE CICI{UATUCTH.

OcBeH eXeHeBHATa €KCIIO3UIUA U penuna APYyTH (HakTopH
noBumanaxa ys3sumoctta Ha OILJI B ycrmoBusita Ha paspa-
cramara ce COVID-19 enunemus B crpanara (8-10). Hacr
OT TAX HOpOU3THYaXa OT CTPYKTYPHUTEC H3UCKBAHUA KbHM
CrpajnTe, B KOUTO ca pa3BbpHATH npakTukute Ha OITJI — He
Ce M3HMCKBAT OTJCIHH BXOJOBE, MOMEIICHHS 3a M30JIMpAHE,
KaKTO 1 3a TpUaXX Ha CYCIICKTHH 1 I/IH(beKTI/IpaHI/I MManuCHTH.

HpquBaHeTo Ha OIUTAa Ha NMaluCHTA - NPEJ] KaKBU MIPEAN3-
BHUKATCJIICTBA CC € U3NPABAT U CHOCO6I/ITC 3a TAXHOTO IIpe-
OOJIIBAHC, Ca BAXKCH CJICMCHT OT IIpoLeca Ha C’I)6I/IpaHe Ha
TMOYKHU C ICJI ONTUMHU3UPAHC PE3YITATUTE OT HeﬁHOCTHTe Ha
OINJ1 IIpH 3aljiaxa OT UJIM pa3BuJia C€ B CTpaHaTa NaHACMUA
(11-15).

LEN

IlenTa Ha HacTosAMmATA MyOJIMKAIIHMS € J1a MPEACTABHA YacT OT
IIBPBUTE PE3YIATATUTE OT MPOBEACHO MPOYUBAHE HA MMAIIMCHT-
CKOTO MHEHHE OTHOCHO 0€30TTaCHOCTTa Ha MOJyYaBaHaTa 1o
BpeMe Ha maHjemusaTa MeauiuHcka oMol ot OITJI B 006-
nact [1noBaus.

HEALTH POLICY AND PRACTICE

INTRODUCTION

The COVID-19 pandemic has had a pronounced impact
on the country’s healthcare system. The resilience of
all units was put under unprecedented pressure. Both
in-hospital and out-of-hospital care were negatively
affected. Every single element of the system had to
adapt to the emerging medical environment and to
the increased needs of human and material resources,
while at the same time it was necessary to consider the
increased exposure to the impact of the biological factor,
as well as several vulnerabilities that were reported on
the time of planning, organizing and conducting of the
medical insurance of the population (1-3).

One of the features that characterized the severe medical
situation created because of the diffuse spread of the
coronavirus was the threat to the health and lives of
the medical professionals themselves. Many are the
examples of the reduction or even the functional loss of
a number of medical units and the activities performed
by them, due to the to the contamination and/or illness of
medics, which in turn further increased the disproportion
between the necessary and the available medical forces
and means, which developed in the first months of the
height of the pandemic (4-7).

In the conditions of the developing COVID-19 pandemic,
GPs were among the first exposed to an increased risk
of contamination with the virus in their daily encounter
with patients, some of whom could be carriers of SARS-
CoV-19. This increased exposure imposed the use of
personal protective equipment by medics to adequately
address the vulnerability of medical professionals. Apart
from the daily exposure many other factors increased
the vulnerability of GPs in the conditions of the growing
COVID-19 pandemic in the country. (8-10) A part of
them came from the structural requirements for the
buildings in which the GP practices are situated — in
normal conditions separate entrances, isolation rooms,
and triage of suspected and infected patients are not
required.

The study of the patients’ experiences — what challenges
they faced and the ways to overcome them are an
important element of the process of gathering lessons
to optimize the results of the GP‘s activities when a
pandemic threatens or develops in the country (11-15).

AIM

The purpose of the current publication is to present part
of the first results of the conducted survey of patient
opinion regarding the safety the medical care received
from GPs in the region of Plovdiv during the pandemic.
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MATEPWAIN W METOOU

Cexknust ,,MeauiuHa Ha OEICTBEHUTE CUTYaIlMU * Ha KaTeapa
,,ENTUJIEMUOIIOTHST U MEIUIIMHA Ha O€JICTBEHUTE CUTYyallUH'*
kbM @axynTeTa Mo OOIIECTBEHO 37paBe HAa MeEAMIMHCKH
yHuBepcuTeT - [LIoBAMB aHanu3upaiie AOCTBIIHUTE IO Me-
JIUIIMHCKUTE CIICUATIMCTH 3aTPyIAHEHU s, CPELIAaHU U [TPEOJI0-
JISIBaHH TI0 BpEeME Ha OOsIBCHATa B CTpaHaTa ,,M3BBHPCIHATA
CMUICMHUOIIOTUYHA 00CTAaHOBKA™ - pe3ynTar oT Iu(y3HOTO
pasnpoctpanenne SARS-CoV-19. EnemenT oT mpoBexja-
HUTE TPOYYBAaHUS BKIIOYBA CHOMpaHEe W aHATU3 HA TaHHW,
CBBP3aHU C OLEHKATa Ha MAllUEHTUTE OTHOCHO JEMHOCTUTE
10 MEIULIMHCKOTO OCUTYpsIBaHE Ha MOCTpaJaluTe U Hacese-
HHUETO B PHCK. 3a MOCTUTAHETO Ha MOCTaBEHATA I B CEKITH-
ATa ca Ch3/1aJICHU BBIIPOCHUIIM 32 TIPOBEKaHE HA aHKETHH
npoyuBanusi ¢ HHGEKTUPAHH U MpeOoJienyBaln, KaKTO U C
X0pa, KOUTO He ca OMITM KOHTAMUHUPAHU, HO Ca Ce HYXKJaelu
OT MEITUITMHCKA ITOMOII] 10 TIOBOJT Ha 3a00JIsIBAHUS, PA3TUIHH
ot COVID-19.

[IpencraBenu ca pe3yATaTUTE OT MPOBEICHOTO B IIEPHO/IA OK-
tomBpu 2021- peBpyapu 2022r. mpoyuBane cpen 60 marueHTHn
(40 c orumakBanus 61u3KHU 10 cumnroMatukara Ha COVID-19
n 20 ¢ ApyTH OIUIaKBaHHUA) OTHOCHO BB3JCHCTBUETO HA Ha-
JUYHUTE B HAYAJIOTO HA MAHACMHUSATA CTPYKTYpHA 0Oe3meue-
HOCT U OpraHM3allMsl Ha TUArHOCTUYHO-JICUCOHHUS POLIEC OT
OIJI mo rapanTUpaHe Ha Oe30MaCHOCTTA HA marueHTuTe. Ot
40-Te MaIUEHTH C OIJIaKBaHUS 32 ca ¢ JoKa3aHa MH(CKITUS.
Ha y4acTHUIIUTE B IIPOYYBAHETO € MPEIOCTABEH HAOOP OT OT-
TOBOPH, KAKTO M BB3MOXKHOCT J]a TTIOCOYBAT OCHOBAHUETO CH
3a M3Ka3BAHOTO OT TSAX TBBpAcHUE (Tabmuia 1). B kpas Ha an-
KeTaTa ce JaBa Bb3MOKHOCT (B CBOOOJICH TEKCT) YYACTHHUIIUTE
J1a a/aT MOsSCHEHUS 3a JAJEHUTE OT TAX ITOJIOKUTEIHU WX
OTpPULIATEIIHN OTTOBOPH.

Ta6bnuuya 1. Boripocu om nposedeHama aHKkema

Ne | Bbnpoc: OcurypeHa nm e
Bawara 6e3onacHocT ot OMNJ1
npu:

OTrosopu

1. [la, HaNBAHO — OCUTypeEH
€ pa3nyeH nHTepBsan 3a
npvem Ha nauueHTn 6es
onaakBaHWUA, XapaKTepHH
3a COVID-19 n TakuBa c
[0Ka3aHa UK CyCcneKkTHa
MHEKLMA C KOPOHABUPYC
Mo-ckopo fa

He mora ga npeueHa
Mo-ckopo HE

HE e ocurypeHa

1 [OocTtbn A0 npaKTUKaTa

uhwnN

[a, HanbaHO
Mo-ckopo a

He mora ga npeueHa
MNo-ckopo HE

HE e ocurypeHa

2 | Bxoga B npakTuKkara

uhwWNR

[a, HanbaHO
Mo-ckopo a

He mora ga npeueHsa
Mo-ckopo HE

HE e ocurypeHa

3 M3uakBaHe peaa B Yakan-
HATA

u A wNR
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HEALTH POLICY AND PRACTICE

MATERIALS AND METHODS

“Disaster Medicine” section of the ,,Epidemiology
and Disaster Medicine* Department of the Faculty of
Public Health of the Medical University of Plovdiv
analyzed the difficulties encountered and overcome
by medical specialists during the declared ,,emergency
epidemiological situation™ in the country - a result of
the diffuse spread of SARS-CoV-19. An element of the
conducted studies includes the collection and analysis
of data related to the evaluation of patients regarding
the activities of the medical support to the infected
patients, non-infected patients and the population at
risk. To achieve the set goal, questionnaires were created
in the Disaster Medicine section to conduct a survey
among infected patients and those who had recovered
from the disease, as well as with people who were not
contaminated but needed medical assistance for diseases
other than COVID-19.

The results of the survey performed from October 2021
to February 2022 are presented. A study among 60
patients (40 with complaints similar to the symptoms of
COVID-19 and 20 with other complaints) on the impact
of the medical infrastructure available at the beginning
of the pandemic and the organization of the diagnostic-
treatment process by GPs on ensuring patient safety. Out
of the 40 patients, 32 are with confirmed infection. A
5 Likert scale questionnaire was applied (table 1). At
the end of the questionnaire participants were asked
to provide rationality of the given positive or negative
answers.

Table 1. Survey Questionnaire

Ne | Question: Is your safety

insured by your GP: Answers

1. Strongly agree — a differ-
ent admission interval is
provided for patients with-
out complaints character-
istic of COVID-19 and those
with proven or suspected
coronavirus infection
Agree

Neither agree or disagree
Disagree

Strongly disagree

1 Access to the practice

voe W

2 | Entrance to the practice | 1.Strongly agree

2. Agree

3. Neither agree or disagree
4. Disagree

5

. Strongly disagree
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4 Mpu ocbLiecTBABAHETO HA 1. a, HanbsiHO 3 Waiting in line in the 1. Strongly agree
npernega 2. No-ckopo fa waiting room 2. Agree
3. He mora ga npeueHs 3. Neither agree or disagree
4. MNo-ckopo HE 4. Disagree
5. HE e ocurypeHa 5. Strongly disagree
5> | Npu ocurypasakero (npu L. Aa, HambaHo 4 | During the examination | 1.Strongly agree
Heo6X0AMMOCT OT) Ha Heo6- | 2. Mo-ckopo [a 2. Agree
Xxoaumurte uscneanBaHus 3. He mora ga npeueHs 3. Neither agree or disagree
4. Mo-ckopo HE 4. Disagree
5. HE e ocurypena 5. Strongly disagree
6 | Npu ocurypasaHeTo (npu 1. a, HanbAHO 5 | In providing (if 1. Strongly agree
HeobxoaMMocT OT) Ha Heo6- | 2. Mo-ckopo [la necessary) the 2. Agree
X0AMMUTE KOHCYATauuun 3. He mora ga npeueHs necessary tests 3. Neither agree or disagree
4. MNo-ckopo HE 4. Disagree
5. HE e ocurypeHa 5. Strongly disagree
7 | Npu ocurypasaHeTo (npu 1. fla, HanbaHO 6 | In providing (if 1. strongly agree
HeobxoAMMOCT OT) Ha U3- 2. No-ckopo fa necessary) the 2. Agree
4YaKBaHeTO Ha CaHUTapHUA 3. He mora aa npeuets necessary consultations | 3. Neither agree or disagree
TpaHcnopT 4. No-ckopo HE 4. Disagree
5. HE e ocurypeHa 5. Strongly disagree
8 | Mpu npoBexpaHeTo (Npu 1. [la, HanbAHO 7 | When ensuring (if 1. Strongly agree
Heo6xoaMMOCT OT) Ha meau- | 2. Mo-ckopo [la necessary) waiting for 2. Agree
LUHCKaTa eBaKyauusa 3. He mora ga npeueHs medical evacuation 3. Neither agree or disagree
4. No-ckopo HE 4. Disagree
5. HE e ocurypeHa 5. Strongly disagree
9 | Npu npuema (npu Heob6- 1. fia, HanbAHO 8 | When conducting (if 1. Strongly agree
XOAMMOCT OT) B CMELIHOTO 2. Mo-ckopo [a necessary) the medical 2. Agree
oTaeneHue 3. He mora ga npeueHs evacuation 3. Neither agree or disagree
4. MNo-ckopo HE 4. Disagree
5. HE e ocurypeHa 5. Strongly disagree
10 | MNpw npuema (npu Heob- 1. fia, HanbAHO 9 | On admission (if 1. Strongly agree
X0AMMOCT OT) B neyebHO 2. NMo-ckopo fAa needed) to the 2. Agree
3aBegeHue 3a CTauMoHapHO | 3. He mora ga npeueHa emergency department | 3. Neither agree or disagree
neyeHue 4. MNo-ckopo HE 4. Disagree
5. HE e ocurypeHa 5. Strongly disagree
10 | On admission (if 1. Strongly agree
necessary) to a hospital | 2. Agree
for inpatient treatment | 3. Neither agree or disagree
4. Disagree
5. Strongly disagree
PE3YNTATHU

AHKETHpaHHUTE ca Ha Bb3pacT oT 23 1o 67 roauHu (CpeaHa
Bb3pacT 45,3 rogunm). 23-Ma OT PECMOHJICHTUTE ca MBiKe
u 37 - xxenu. Cpen aHKETUPAHUTE MPpeodiiaaBaT Xopa ChC
cpenHo oopaszoBanue - 36 (60%), a ¢ Buciie ooOpasoBaHue ca
24 unm 40%.

[TonyuyeHnute OTroBOpU Ha MOCTABEHUTE JIECET BBIpPOCA ca
MpeACTaBeHU B TabumIa 2.

RESULTS

Respondents ranged in age from 23 to 67 years (mean
age 45.3 years). 23 of the respondents were male and 37
females. Among the respondents, people with secondary
education prevailed - 36 (60%), with higher education -
24 or 40%.

The received answers to the ten questions are presented
in table 2.
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Ta6bnuuya 2. Omeoeopu Ha rocmaseHume 8 aHkemama

HEALTH POLICY AND PRACTICE

Table 2. Survey answers

8bripocu "
Ne | Question: Is
Ne | Bbnpoc: OcurypeHa am OTtrosopu your safety Answers
e Bawara 6e3onacHocT % insured by
ot ONJ1 npu: your GP:
1 [octbn go npaktukarta | 1. [a, HanbaHo —25% (n=15) 1 Access to the 1. Strongly agree — 25% (n=15)
2. Mo-ckopo fa practice 2. Agree
3. He mora aa npeuers —50% (n=30) 3. Neither agree or disagree — 50% (n=30)
4. No-ckopo HE \ 4. Disagree
5. HE e ocurypena — 25% (n=15) 5. Strongly disagree — 25% (n=15)
2 | Bxoaa B npaKTUKaTa 1. la, HanbAHO 2 | Entrance to the | 1.Strongly agree
2.Mo-ckopo [la practice 2. Agree
0, -
3. He mora aa npeuens - 15% (n=9) 3. Neither agree or disagree - 15% (n=9)
4. No-ckopo HE - 10% (n=6) 4. Disagree- 10% (n=6)
5. HE -75% (n=45 ’
€ ocnrypena 6 (n=45) 5. Strongly disagree- 75% (n=45)
3 U3uaKBaHe pega B 1. fla, HanbAHO - 25% (n=15) 3 Waiting in line 1. Strongly agree - 25% (n=15)
YakanHATa 2.Mo-ckopo fla in the waiting | 2. Agree
3. He mora aa npeueHa room 3. Neither agree or disagree
4. No-ckopo HE - 10% (n=6) 4. Disagree - 10% (n=6)
- 65% (n=
5. HE e ocurypena - 65% (n=39) 5. Strongly disagree- 65% (n=39)
4 | Npu ocbliecTBABaHeTo | 1. [a, HanbaHO - 75% (n=45) 4 | During the 1. Strongly agree - 75% (n=45)
Ha npernega 2. Mo-ckopo fla - 25% (n=15) examination 2. Agree—25% (n=15)
3. He mora aa npeueHs 3. Neither agree or disagree
4. No-ckopo HE 4. Disagree
>-HE e ocurypena 5. Strongly disagree
5 Mpwu ocurypasaHeTo 1. a, HanbaHO - 25% (n=15) 5 In providing (if | 1. Strongly agree - 25% (n=15)
(npu HeobxoaumocT 2. NMo-ckopo [la - 10% (n=6) necessary) the | 2. Agree- 10% (n=6)
oT) Ha HeobxoaumuTte | 3. He mora aa npeuenn - 65% (n=39) necessary tests | 3. Neither agree or disagree- 65% (n=39)
uscnegBaHus 4. No-ckopo HE 4. Disagree
> HE e ocurypena 5. Strongly disagree
6 MNpu ocurypasaHeTo 1. Ja, Hanb/HO 6 In providing 1. Strongly agree
(npu Heob6xoaMMoOCT 2. Mo-ckopo fla (if necessary) 2. Agree
oT) Ha HeobXxoaMMUTE 3. He mora aa npeuers - 65% (n=39) the necessary | 3. Neither agree or disagree - 65% (n=39)
KOHCYATaLMK 4. To-ckopo HE - 25% (n=15) consultations | 4. Disagree - 25% (n=15)
0, _
5. HE e ocurypena - 10% (n=6) 5. Strongly disagree- 10% (n=6)
7 MNpu ocurypasaHeTo 1. fa, HanbaHO 7 When ensuring | 1. Strongly agree
(npn HeobxoanumocT 2. Mo-ckopo fla (if necessary) 2. Agree
oT) Ha u3yakBaHeTo Ha | 3-He mora aa npeuens waiting for 3. Neither agree or disagree
caHuTapHus TpaHcnopt | 4 Mo-ckopo HE -10% (’:=6) medical 4. Disagree - 10% (n=6)
5. HE e ocurypena —90% (n=54) evacuation 5. Strongly disagree— 90% (n=54)
8 | Npu npoBexaaHeTo 1. fia, HanbHo — 20% (n=12) 8 | When 1. Strongly agree — 20% (n=12)
(npu HeobxoammocT 2. Mo-ckopo fla - 20% (n=12) conducting 2. Agree— 20% (n=12)
OT) Ha MeAAMUMHCKaTa i ge mora .q?_lgpegl.oe;ﬂ _36 (if necessary) 3. Neither agree or disagree
eBaKyauus +10-CKopo 6 (n=36) the medical 4. Disagree— 60% (n=36)
5. HE e ocurypeHa . .
evacuation 5. Strongly disagree
9 Npu npuema (npm 1. fa, HanbAHO 9 On admission 1. Strongly agree — 80% (n=48)
HeobxoamumocT oT) B 2. Mo-ckopo [la — 80% (n=48) (if needed) to | 2. Agree
cnewHoto otaenenme | 3. He mora aa npeuens the emergency | 3. Neither agree or disagree
4. Mo-ckopo HE —20% (n=12) department 4. Disagree — 20% (n=12)
5. HE e ocurypena 5. Strongly disagree
10 | Mpm npuema (npum 1. fia, HanbHO — 15% (n=9) 10 | On admission | 1. Strongly agree — 15% (n=9)
Heo6X0AUMOCT OT) B 2. Mo-ckopo Aa - 15% (n=9) (if necessary) | 2. Agree— 15% (n=9)
neuyebHo 3aBepeHue 3a ? H3eO;V\ora Aa npeLieHa — 50% to a hospital 3. Neither agree or disagree— 50% (n=30)
n= . . .
CTAaLUUOHAPHO NeveHune for inpatient 4.D —20% (n=12
tionap 4. No-ckopo HE — 20% (n=12) treat:‘ent . S'sagrfed, 0% (n=12)
5. HE e ocurypeHa - Strongly disagree
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ANCKYCHUA

[IpencraBenuTe B Tabnuma 2 OTTOBOPH C€ aHAJIU3HMPAT 3a-
€/IHO C JIaJICHUTE OT yYaCTHUIIMTE B aHKETaTa OCHOBAHUS 32
MOCOYBAHE HA MOJIOKUTENEH WU OTPULIATEICH OTTOBOP.

Cpen pecroH/IeHTUTE Jalid MOJOXKUTENEH OTrOBOp, 4e ca
HAITBJIHO YOC/ICHU B CBOSTAa 0€30MACHOCT M0 OTHOIICHUE Ha
OCHT'YPCHHUS TOCTHII, MPe00IagaBaT KaTo OCHOBAHUS 3a TO3U
OTTOBOP MPUJIOKCHHSIT TEICPOHCH TPHAXK U 3aTBJIKUTCIICH
rpaduk Ha YaCOBETE 3a MOCCIICHHE, KOUTO ca OMJIA BHEApE-
Hu B npakTtukara Ha OIJI. B ocHoBaHMsATa cu Aa mocodar
oTronopa ,,He mora fia npetieHs’” moBe4eTo 0T aHKETUPAHUTE
3ajJaBaT BbIIpoca ,,1 [0 KakbB HAUMH MOXKE J1a CE OCUTYPH 0e3-
OmnaceH JIocThi?”’

Tonemust npoueHt (75%) OT pecOHAEHTUTE, KOUTO ca JIaJIH
HaIbJIHO OTPHIIATENIEH OTTOBOP HA BTOPHS BBIIPOC, CE apry-
MEHTHpAT ¢ HAJINYHE Ha CaMO €IMH BXOA KBbM IPAKTHKHUTE
Ha OILJIL. Tps6Ba ma ce oTOENEKN TPOTUBOPEUUETO, KOCTO
ce orOens3Ba B Oposi HA aHKETHPAHUTE, KOUTO ITOCOUBAT, Ue
(baMIIIHNTE UM JIEKapH ca BHEAPWIH pasJiesieH Tpaduk, oc-
HOBaH Ha Tesie()OHEH TpHaX. Te CHIO MOCOUBAT, Y€ HAJINY-
HaTa HHPPACTPYKTypa Ha IPAKTUKHUTE 3acTpamiaBa TAXHOTO
37IpaBe.

OTroBopure, MOMYYCHH Ha TPETHUS BBIIPOC, HAIIBIHO Ca Chb-
MOCTaBUMM C PE3YJITATUTE, NMMOJTYUCHHU NIPU IIBPBUA BBIIPOC.
Tesu, npu KOMTO € OCUTyPEH pa3zejeH NMpHeM Ha KOHTaMH-
HUpaHUTE (JIOKa3aHU W/UIIU CYCIIEKTHH) C BUpPYyca MalueHTH
OT T€3U, KOUTO ca ¢ IpyTH orakBanus (25%), ca yoenenu
B 6e30macHOCTTa CH MpH MpecTos cu B yakaixauTe Ha OIJL
.HOFI/I‘{HO7 IIpU OCTAHAJIUTE NPAKTUKH, B KOUTO B HAYAJIOTO HE
ca OMJIM YCTaHOBEHU paslieHu TPpauIld, PECIIOHCHTUTE ca
y6e;[eH1/1 BBB BUCOKHA PUCK OT KOHTaMHUHAIIUA 110 BpEME Ha
M34YaKBaHETO peJia 3a mperie/a.

Bcenuku ankeTHpaHu ca yOCICHH, Ye [0 BpeMe Ha Iperieia
CH HE ca OWJIM B PHUCK OT MH(EKTUpaHe. Te3u BUCOKHU CTOM-
HocTH (75% - HAITBJTHO CUTYPHH) Ca IMOKA3aTel 3a JJOBEPHETO
HA MAIUCHTHUTE B TPO(eCHOHATU3MA, YMCHHITA ¥ 3HAHUATA
Ha cBoute OINJL

Bucokust 1511 Ha pecrnoHAeHTUTe, OTroBopuiu ,,He mora
na mperieHs” Ha BhIpocute Ne5 u Ne6 e obscHuM, Topaan
HEBB3MOKHOCTTA Ha IMAaI[MEHTHTE Aa 00CHKIAT BHIa, HEOO-
XOIMMOCTTA, BPEMETO M HAUWHA Ha MPOBEXKIaHE Ha JIOMBII-
HUTETHU TUATHOCTUYHH IIPOIETYPH M KOHCYIITAIIHH.

HanbiiHo kopecnioHiupaly ¢ JaHHUTE OT APYTU U3CJICABAHUS
(16, 17) e nenwT (90%) Ha HETaTUBHUTE OTTOBOPH, MOy YCHH
Ha 7-U BBIIPOC — JIMIICATa HA MOMEILEHHUS 3a U30JUpaHE Ha
KOHTaMUHUPaHU NarueHTH B npakTukute Ha OI1JI e enna ot
Hail-CHrHU(UKAHTHUTE ySI3BUMOCTH.

OO0scHeHneTo 3a BUCOKHS TIpoueHT (60%) pecnoHaeHTH,
KOUTO OTOENsA3BaT KaTo BUCOK PHUCKA 32 KOHTAMUHHPAHE 1O
BpeMe Ha MEAMLMHCKATa eBaKyallHs, ¢ U3Pa3eHOTO 3a0aBs-
HE ¥ 3aTPYJHCHHITA B OCUTYPSBAHETO HA CIICLUATN3UPAHUS
CaHHMTApPEeH TPAHCIOPT, YS3BUMOCT, IOKJIaJBaHa B MHOTO OT
U3CIIeBAaHKSTA HAa YCTOMYMBOCTTA Ha CUCTEMHTE 3a 3/IpaBe-
omassane (18, 19).

HEALTH POLICY AND PRACTICE

DISCUSSION

The answers presented in table 2 are analyzed together
with the reasons given by the survey participants to
indicate a positive or negative answer.

Among the respondents who gave a positive answer that
they were fully convinced of their safety in relation to
the access provided, the telephone triage applied and
the mandatory schedule of visiting hours, which were
implemented in the GP practice, prevailed as reasons
for this answer. In their reasons for giving the answer
,,Neither agree or disagree® most of the respondents ask
the question ,,How can safe access be ensured?*

The large percentage (75%) of respondents who gave
a completely negative answer to the second question
explained it with the available, only one, entrance to
GP practices. Of note is the contradiction noted in the
number of respondents who indicated that their GPs
had implemented a split schedule based on telephone
triage, they also indicated that the practice‘s existing
infrastructure was putting their health at risk.

The answers received to the third question are
completely comparable to the results obtained to the
first question. Those who are provided with a separate
admission of the infected with the virus (proven and/
or suspected) patients from those with other complaints
(25%) are convinced of their safety during their stay in
the waiting rooms of the GP. Logically, in the remaining
practices, in which, at the beginning, separate schedules
were not established, the respondents were convinced
of the higher risk of contamination while waiting on the
examination line.

All respondents are convinced that they were not at
risk of infection during the examination. These high
values (75% - completely confident) are an indicator
of the patients’ trust in the professionalism, skills and
knowledge of their GPs.

The high percentages of the answer “Neither agree or
disagree” received to questions Ne5 and 6 are completely
explainable, due to the inability of patients to discuss
the type, necessity, time and manner of conducting
additional diagnostic procedures and consultations.

Fully corresponding with data from other studies (16,
17) are the percentages (90%) of negative answers
received to the 7th question - the lack of rooms for the
isolation of contaminated patients in GP practices is
one of the most significant vulnerabilities.

The explanation given by the high percentage (60%) of
respondents who noted the risk of contamination during
medical evacuation as high is the pronounced delay and
difficulty in providing specialized sanitary transport,
a vulnerability reported in many of the health systems
resilience studies. (18, 19)

The respondents evaluated exclusively positive the
organization of the admission in emergency departments
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AHKETHUpaHUTE JaBaT BHUCOKa OlLIEHKa Ha OpraHu3aiusira
Ha MpUEMa B CICUIHUTE MPUCMHH OTICJICHUS HA JICUCOHHUTE
3aBejieHus 3a 6onHuyHa nomoil. 80% cuurar, ye Oe3omac-
HOCTTA 3a TEXHUS KUBOT U 3ApaBe ca OMJIM rapaHTUPAHU OT
CHeIHUTe MeauIy, 1pyrute 20% He Morat Aa IpeLeHsT, T.C.
HsIMa PECIIOHJIEHT, KOMTO /1a OlleHsABa JEHUCTBUATA HA MEJIU-
LIMHCKUTE CHEIUATNCTH KaTO ChIBPXKAIM OMACHOCT. Ta3u
nmobpa koopauHaius mexay OIJI u cniemiHuTe OTHCICHUS €
MIOCTUTHATAa BbB BPEMETO Upe3 ONTUMHU3UPAHE Ha CHIIECTBRY-
BaIl[MTE MPOLEAYPH - HAPUMED IPOIeIypara o 0OMeH Ha
MenuuuHcka nHpopmanus (20, 21, 22).

PeSyJ’ITaTI/ITe, NOJIyUYCHHW HpHU OLCHKA Ha IIpueMa 3a CTa-
LHUOHAPHO JICUCHHUEC, Ca HO,I[O6HI/I. 20-te nmpoucHTa, KOUTO
Cca H3pa3ujin U3BECTHA 0663HOKOCHOCT, CC aprymeHTUupar
C HAJIOKUJIOTO UM CC€ THPCCHE Ha CBO60,I[HI/I JIeryia u/uim ¢
NO-IpOABIIZKUTCIIHOTO BPEME, KOCTO € TpH6BaHO Jla U34aKBart
IIpu mprueMa UM 3a JICUHCHUC.

3AKIIOYEHUE

[TomyuyenuTte pe3yiaTaTd OT MPOBEACHUTE aHAJIMU3U MOTaT
Ja ce 0000mISAT B CIEIHUTE M3BOAM OTHOCHO HAJHUYHUTE
CIIOpe/ MAIUEHTUTE YA3BUMOCTH B MEIUIIMHCKOTO OCHUTY-
psaBane, npoexaaHo oT OILJI mo Bpeme Ha maHaeMuATa
COVID-19:

e  MeaunuHckata HMHQPAcCTpyKTypa ce HASHTUDHUIMPA
KaTo ysI3BUMOCT, yBeJIn4yaBalla pucka OT KOHTaMHUHHpa-
He.

* Opranmsanuara Ha paboTaTa Ha MEAHIIMHCKHUTE CIIe-
nuanuctu B npaktukute Ha OITJI ce omeHsBa Kato mo-
BHIIABAIla YCTOMUNBOCTTA HA JOOOTHUIHATA IIOMOLI.

e Tonsma gacT oT yuyacTHUIUTE (n=36, 60%) nmocouBar (B
cBOOOZEH TeKcT) ronsmara HaroBapenocT Ha OILJI karo
ySI3BUMOCT OTHOCHO TSIXHATa CUT'y PHOCT.

* bpost na OIlJI, kouTo no Bpeme Ha MaHAEMUITA HE MO-
JKeXa Jla N3ITBJIHABAT CBOUTE 3a/IbJKEHN S, TIOPAJIN 3apa-
3siBaHE W/WJIM 3a00IsiBaHe, CHIIO € ITOCOYEH KaTo IpH-
YHHA 32 ySI3BUMOCT IIPH ITIOJydaBaHe Ha JOOOJHHWYHA
TIOMO1II.

e MenumnuHCcKaTa eBaKkyalHs € OIEHEeHAa KaTo CUTHH(DH-
KaHTHA ySI3BUMOCT.

e HanuyHara B HAYaJTHUTE MECEIH HA MAHEMUSITA MCIIH-
IIMHCKA KOOPJWHAIMS CHIIO CE OICHSIBAa KaTo (pakTop,
KOHTO € TOBHIIIABAJI YYBCTBOTO 3a CUTYPHOCT Cpel 00-
HIECTBOTO.

AHanM3bT HAa U3BOJIUTE OT MIPOBEJICHOTO MIPOYUYBAHE € OCHO-
BaHME J]a Ce MPernopbhia OpraHu3upaHeTo Ha HHYOPMAIHOH-
Ha KaMOaHUs CPejl MJIaJNTe JIEKapH, KOSITO Ja € HacoueHa
KbM IOBHIIABaHE OpOs Ha KENAeluTe Ja CIelnalin3upar
o0ma MeANIINHA. YBEIMYaBAaHETO HA OpOs HAa MPAKTHKUATE
o 00Ia MEAUIIMHA MOXE Ja Ce Pa3riien/ia KaTo MspKa 3a
MOHMKaBaHEe HA PUCKA M CMEKYaBaHEe Ha MOCICIUIUTE MPH
MaHJIEMHUH U eMHJIEMUN BbPXY YSI3BUMOCTTA HA JOOOIHHUY-
HaTa ITOMOIII.

HEALTH POLICY AND PRACTICE

of medical facilities for hospital care — 80% believe
that their life and health safety were guarantied by
emergency doctors, the other 20% cannot decide, i.e.
there is no respondent who had assessed the actions of
the medical specialists as containing danger. This good
coordination between GPs and emergency departments
has been achieved over time by optimizing existing
procedures — for example, the procedure of exchange of
medical information. (20, 21, 22)

The results obtained in the evaluation of admission for
inpatient treatment are similar. The 20 percent who
expressed some concern argue that they had to search
for free beds and/or the longer time they had to wait for
treatment.

CONCLUSION

The results received during the conducted analyzes
can be summarized into the following conclusions,
regarding the available vulnerabilities in the medical
insurance provided by the GP during the COVID-19
pandemic, according to the patients.

1. The medical infrastructure is identified as a
vulnerability heightening the risk of contamination.

2. The organization of the work of medical specialists
in the GP practices is assessed as increasing the
sustainability of pre-hospital care.

3. Most of the participants (n=36, 60%), in the free
text, indicated the heavy workload of GPs as a
vulnerability regarding their security.

4. The number of GPs who during the pandemic were
unable to perform their duties due to infection and/
or illness was also cited as a cause of vulnerability
in receiving pre-hospital care.

5. Medical evacuation is assessed as a significant
vulnerability.

6. The medical coordination available in the initial
months of the pandemic is also assessed as a factor
that increased the sense of security among the
public.

The analysis of the survey conclusions is a reason
to recommend the organization of an information
campaign among young medical doctors, which has to
be aimed at increasing the number of those wishing to
specialize in general medicine. Increasing the number
of general medicine practices can be seen as a measure
to lower the risk and mitigate the effects of pandemics
and epidemics on the vulnerability of pre-hospital care.

BN NN Tov16 M MK+ 3 M M BEbJIFAPCKO CMNCAHME 3A OBLIECTBEHO 3IPABE I M I 2024 M M M BULGARIAN JOURNAL OF PUBLIC HEALTH M M M Vol.16 M MINo3m W 11



3APABHA MONMATUKA U MPAKTUKA

KHUIOnnc / REFERENCE

1.

10.

11.

12

Haileamlak A. The impact of COVID-19 on health and health
systems. Ethiopian journal of health sciences, 2021, 31(6),
1073-1074. https://doi.org/10.4314/ejhs.v31i6.1

Haldane V, Morgan GT. From resilient to transilient health
systems: the deep transformation of health systems in response
to the COVID-19 pandemic. Health Policy Plan. 2021 Mar
3;36(1):134-135. DOI: 10.1093/heapol/czaal69.

Barbara Plagg, Giuliano Piccoliori, J6rg Oschmann, Adolf Engl &
Klaus Eisendle Primary Health Care and Hospital Management
During COVID-19: Lessons from Lombardy, Risk Management
and Healthcare Policy, 2021, 3987-3992, DOI: 10.2147/ RMHP.
S315880

leopruesa, M., & KoctaguHos, P. YcTonumBocTTa Ha neyeb-
HUTe 3aBefeHus 1 NOAroToBKaTa 3a AencTBus npy 6eacTems
Ha MeguumuTe. 3gpaBHa NonuTUKa U MEHUAXKMBHT, 2019, 19(2),
173-175.

Georgieva, M., & Kostadinov, R. Resilience of medical facilities
and disaster preparedness of medics. Health Policy and
Management

Sabetkish, N., & Rahmani, A. The overall impact of COVID-19
on healthcare during the pandemic: A multidisciplinary point of
view. Health Science Reports, 2021, 4(4), e386.

Hatefipour, Z., Maghami Sharif, Z., Farahani, H., & Aghebati,
A. Working in hospitals during a pandemic: investigating the
resilience among medical staff during COVID-19 outbreak
through qualitative and quantitative research. Primary health
care research & development, 2022, 23, e53. https://doi.
0rg/10.1017/S1463423622000305

Kostadinov R, Atliev K. COVID-19 Challenges to emergency
department nurses. Knowledge Int J, 2021, 49(4), 611-615.
Retrieved from http://www.ikm.mk/ojs/index.php/kij/article/
view/4535

Trivedi, N., Trivedi, V., Moorthy, A., & Trivedi, H. Recovery,
restoration, and risk: a cross-sectional survey of the impact
of COVID-19 on GPs in the first UK city to lock down. BJGP
open, 2021, 5(1), BJGP0.2020.0151. https://doi.org/10.3399/
BJGPO.2020.0151

Verhoeven V, Tsakitzidis G, Philips H, et al. Impact of the
COVID-19 pandemic on the core functions of primary care: will
the cure be worse than the disease? A qualitative interview study
in Flemish GPs. BMJ Open 2020;10: e039674.

doi: 10.1136/bmjopen-2020-039674

Homeniuk R, Collins C. How COVID-19 has affected general
practice consultations and income: general practitioner cross-
sectional population survey evidence from Ireland. BMJ Open
2021;11: e044685. doi: 10.1136/bmjopen-2020-044685

Shopov, D., Stoeva, T., Atliev, K. Patient satisfaction with
medical care in primary outpatient care. General Medicine,
2022, 24(2), pp. 3-8

Azpec 3a KOpeCHOH/IeHIM:

Jou. 1-p Humutsp [omnos, M
Karenpa ,,3MUN3“ ®O3

MenuuuHcku yuuepeurer-Iliosus
e-nioma: shopov_d@abv.bg

13.

14.

15.

16.

17.

18.

i),

20.

22.

HEALTH POLICY AND PRACTICE

. Neuberger J. Patients’ priorities. BMJ 1998; 317: 260-262.

Hall JA, Dornan MC. What patients like about their medical
care and how often they are asked: a meta-analysis of the
satisfaction literature. Soc Sci Med 1988; 27(9): 935-939.

Wensing M, Jung HP, Mainz J, et al. A systematic review of
the literature on patient priorities for general practice care.
Part 1: description of the research domain. Soc Sci Med
1998; 47(10): 1573-1578

Sultan, N. et al. Patient satisfaction with hospital services
in COVID-19 era: A cross-sectional study from outpatient
department of a tertiary care hospital in Jammu, UT of
J&K, India. Journal of Family Medicine and Primary Care
11(10): p 6380-6384, October 2022. | DOI: 10.4103/jfmpc.
jfmpc_704_22

Kmietowicz Z. Rules on isolation rooms for suspected
covid-19 cases in GP surgeries to be relaxed BMJ 2020;
368:m707 doi:10.1136/bmj.m707

Tsopra, R., Frappe, P., Streit, S., Neves, A. L., Honkoop, P.
J., Espinosa-Gonzalez, A. B., Geroglu, B., Jahr, T., Lingner,
H., Nessler, K., Pesolillo, G., Sivertsen, @. S., Thulesius,
H., Zoitanu, R., Burgun, A., & Kinouani, S. Reorganisation
of GP surgeries during the COVID-19 outbreak: analysis of
guidelines from 15 countries. BMC family practice, 2021,
22(1), 96. https://doi.org/10.1186/s12875-021-01413-z

Page-Tan, C., & Fraser, T. COVID-19 to go? The role of
disasters and evacuation in the COVID-19 pandemic.
Global environmental change: human and policy
dimensions, 2022, 73, 102471. https://doi.org/10.1016/].
gloenvcha.2022.102471

Haghpanah, F., Ghobadi, K., & Schafer, B. W. Multi-hazard
hospital evacuation planning during disease outbreaks
using agent-based modeling. International journal of
disaster risk reduction: IJDRR, 2021, 66, 102632. https://
doi.org/10.1016/}.ijdrr.2021.102632

Georgieva M, Kostadinov R, Semerdjieva M. Disaster
medical support plan as an element of the hospital disaster
resilience. Folia Med (Plovdiv) 2022;64(3):507-512. doi:
10.3897/folmed.64.e67644.

. Georgieva M, Kostadinov R, Semerdjieva M. Does hospital

medical staff maintain hospital disaster resilience?
Vojnosanit Pregl 2024; 81(2): 76—80.

Georgieva M, Kostadinov R, Semerdjieva M. Immediate
bed availability in case of a disaster. J of IMAB. 2022 Jul-
Sep;28(3):4575-4577. DOI:10.5272/jimab.2022283.4575

Address for correspondence:

ssoc Professor Dimitar Shopov, MD, PhD

Department of Health Management and Health Economics,
Faculty of Public Health, Medical University - Plovdiv
e-mail: shopov_d@abv.bg

MWW Tov16 M MK+ 3 W W BbIFAPCKO CMUCAHME 3A OBLECTBEHO 3[JPABE M M M 2024 M M M BULGARIAN JOURNAL OF PUBLIC HEALTHM M M Vol.16 M M Ne 3 W W



NMCUXMYHO 3APABE

KAYECTBO HA XXUBOT HA
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L Unemumym 3a uzcnedsamne na HaceieHuemo u 106eKxd,
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2 Hayuonaien yeHmsp no 0dujecmeeno 30pase u anaiusu
8 Huemumym no Qu3suono2us Ha pacmenusma u 2eHemuKd,
buvreapcka akademus na nayxume

PE3IOME

Buveeoenue: 3asucumocmma KvM aiKoXona ce C8bp36d C
MHO20 He2amueHU NOCIeOUYlL, KOUMO BIUSSM 8bPXY KA4ec-
60mo Ha dcugom Ha ynompebsagawume. Paxmopume, KOUMo
donpuHacam 3a me3su nNOcieouyu, obave npoowvixicasam o0d
b6vOam obekm Ha u3C1e008ameCKU uLmepec.

Len: [la ce nanpasu cpagnenue na Kauecmeomo Ha HCUSOM
HA IUYa ¢ AIKOXONHA 3A8UCUMOCIT U IUYa Om o0wama nony-
aayusi u 0a ce u3zciedsa poysima HA 6b3pacmma HAd HAYdlo
Ha ynompebama u npoovidiCUMeIHOCmma Ha ynompebama
Ha AIKOXOI KAmo NpeOuKmopu Ha Kauecmeaomo Ha JCUGom.

Mamepuan u memoou: Ilpoyusanemo e nposedeno cped 120
nwvanonemnu auya ¢ Coghus, bvaeapus. Excnepumenmanna-
ma epyna ce cvcmou om 45 mwvoice u 15 sxncenu ¢ arkoxonrna
sasucumocm. Ilpedcmagumenume Ha KOHMpoOaHaAma epyna
ca banrancupanu no Noa U 6b3PACM C eKCHePUMEHMAIHA-
ma epyna. 3a yeaume HA U3MEPEAHEMO HA KAYeCMBOMO Hd
arcueom e usnonsean evnpocruxvm WHOQOL-Bref (World
Health Organization Quality of Life Questionaire). [{annume
Ca AHATUSUPAHU Ype3 He3A8UCUM [-MeCh U TUHeeH pe2pecuo-
HeH anHaiu3.

Pesynmamu: Pezynmamume nokaseam, ye xopama c¢ aiko-
XONHA 3a6UCUMOCIH UMAM 3HAYUMETHO NO-T0WU De3YAmamu
8b6 BCUUKU Chepu, KOUMO U3Mep8am KaueCmeomo Hd JiCU-
80m, 6 CpagHeHue ¢ npedcmagumenume Ha KOHMPOIHAMA
epyna. Peepecuonnusm ananus na oannume ma yuacmuu-
yume om eKCnepuMeHmalnama epyna nokased, e KoJIKomo
NO-pamo e Havalomo Ha 310ynompebama ¢ aiKoxXol, MoaKo-
84 NO-IOWO € Kayecmeomo Ha JHcusom. Jonvinumennume
pezpecuont aHaiusu NoKa3eam, ue KOJKOMO NO-npoov.-
Jrcumenna e 310ynompebama ¢ aikoxoi, MmoaKo8d No-iouo e
Kauecmeomo Ha JCUGOM.

3aknwuenue: Bvnpexu ue me3u OaHHU €A UHOUKAMUBHU 30
NOHUIICEHOMO KAYeCMB0 HA JHCUBOM HA 3A6UCUMUME KbM AJl-
koxon 8 bwiaeapus, ca Heobxo0umu OONBIHUMETHU U3CTE0-
6anUsl, KOUMO O0a NOMEBLPOSM ULU OCNOPSM NOLYHEHUme
pesynmamu. [To3nanuemo 3a kawecmeomo Ha JCUBOM HA A.l-
KOXOJIHO 3asucumume u Gakmopume, KOUmMo GIUSISIN 6bpXy
He20, Mo2am 0a OONPUHECAm 3a ONMUMUSUPAHE HA NPEEeH-
yusama, eveHuemo u pexaduiumayusima Ha 3a6UCUMoCmma
KbM AJAKOXOJL.

MENTAL HEALTH

QUALITY OF LIFE
OF ALCOHOLICS WITH
EARLY ONSET AND
PROLONGED DRINKING

Rositsa Racheval, Tsveta Raicheva?,
Maria Krasteva®, Boryan Andreev'

L Institute for Population and Human Studies, Bulgarian
Academy of Sciences
2 National Center for Public Health and Analysis
% Institute for Plant Physiology and Genetics, Bulgarian
Academy of Sciences

ABSTRACT

Introduction: Alcohol addiction is associated with
many negative outcomes that influence the quality of
life. However, the factors that contribute to these effects
remain a subject of research interest.

Aim: The present study compares the quality of life of
alcoholics and non-alcoholics and explores the role of
age of onset and years of alcohol abuse as predictors of

quality of life.

Materials and methods: The study was conducted
among 120 adults aged >18 years in Sofia, Bulgaria.
The experimental group consists of 45 male and 15
female with alcohol addiction. The representatives of
the control group are balanced by gender and age with
the experimental group. The WHOQOL-Bref was used
for the purposes of measurement of Quality of life. The
data was analysed via independent t-test and Linear
Regression Analysis.

Results: The results reveal that people with alcohol
dependence have significantly worse results on
all domains of quality of life in comparison to the
representatives of the control group. The regression
analysis of the data of the participants from the
experimental group shows that the earlier the onset
of alcohol abuse is the worse is the quality of life.
Additional regression analyses illustrate that the longer
alcohol abuse is the worse is the quality of life.

Conclusion: Although these data are indicative of the
reduced quality of life of alcohol dependent people
in the studied Bulgarian cohort, further research is
needed to confirm or challenge the results. Knowledge
about the quality of life of alcohol dependent people and
the factors that influence it can contribute to optimizing
the prevention, treatment and rehabilitation of alcohol
dependence.
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MCUXMYHO 30PABE

KurrouoBH {yMH: KaueCTBO Ha JKHBOT,
aJIKOXOJIHA 3aBUCHMOCT, Ha4aJjlo Ha yrnorpedara,
MPOIBIDKUTEIIHOCT Ha yrnoTpedaTa

BbBEAOEHUE

ATKOXOITHaTa 3aBUCHMOCT € TIPO0JIEM ¢ HeraTUBHY MOCIIE/IN-
II¥ KaKTO 32 YIOTpeOsBaIINTE, TaKa U 32 TEXHUTE CEMEHCTBA
1 0011eCTBOTO KaTo 11510. IlocnefHUTE TeHACHIINH, CBBP3aHH
¢ ynorpebaTa Ha aJKoxoi, 0006menn oT CBeTOBHATA 31paB-
Ha opranuszanus (C30), ca obesnokontennu. Te nmokassar, ye
BpeHarTa yrnorpeda Ha aJKoXoJl € IPUYNHUTEI Ha TIOBeYe OT
200 3abonsiBaHus ¥ TpaBMU. Besika ronnHa 3 MusimoHa Ay iu
yMUpaT nopajau 3ioynorpeda ¢ ainkoxoi. Ilo-3agbindouenn-
T€ aHaJM3M COYaT, 4Ye BpegHara ynorpeda Ha ajJKoXoJ HOCH
3HAUMTEIIHN COLMATHI M HNKOHOMHYECKH 3aryOH KaKTo 3a OT-
JISTHUTE XOpa, Taka u 3a obmectBoTo (1). [lImpoxusT crek-
TBpP OT 00JIaCTH, 3aCETHATH OT BPEAHATa YyIoTpeda Ha aJKo-
XOJI, IOBJIUTA BBIIPOCH, CBBP3aHH C KAYECTBOTO HA )KMBOT Ha
3aBUCHMMTE KaTo 1s10. ETO 3a1mo orieHkara u mpoy4BaHeTo
Ha Ka4eCTBOTO HA JKMBOT HA MAI[UEHTUTE ChC 3aBUCHMOCTH
ce MpeBpbhlIa B HEpas3/elHa 4acT OT KIMHUYHATA U U3CIie-
JoBaTesickara mpakTuka. CaMOOICHBUYHUTE METO/N, KOUTO
MpOyYBaT TO3M KOHCTPYKT, IMOKa3BaT aJeKBaTHA BAJIUHOCT
W HAJISKTHOCT IPH Pa3IMYHH OLEHKH Ha CUXUYHOTO 3/pa-
BE, BKJIFOYUTEITHO Ha HAPYIICHNUSTa, CBEP3aHHU C yroTpedaTa
Ha aikoxon (2,3,4,5). B u3cienBanusTa Ha Ka4ecTBOTO Ha
JKUBOT Ha 3aBHCHMHTE OT AJIKOXOJI ce HabJoaBaT JIBE OcC-
HOBHU TEHACHINH.

H'praTa TCHACHIIUA € HAaCOYCHA KbM Bpb3KaTa MEXKAY YIIO-
Tpebara Ha alKOXOJ M Ka4eCTBOTO Ha KMBOT. B cucremaru-
4yeH 0030p Ha HayyHara JIMTepaTypa 1o Tazu tema LlepH u
KOJIETH aHanu3upar 27 cTaTuu, NyOIMKyBaHH 3a TIEPHOJ OT
10 ronuHM M cTHTraT A0 M3BOJA, Y€ KaYECTBOTO HA XKHBOT €
TIO/IXOJISII KPUTEPHHL 3a OlleHKa Ha eeKTHTE OT yrnoTpedaTa
Ha ankoxoi (6). Hsaxon muscnenoBatenu ce GOKyCHpPAT BBPXY
BpB3KaTa MEXKIy Mojella Ha MTUCHE M Ka4eCTBOTO Ha JKHBOT
Ha anmkoxomunute. POCThp M KOJETH MMOCOYBAT, Y€ KAdeCT-
BOTO Ha XUBOT Ha aJIKOXOJHIIUTE C€ MOI00psSBa B Pe3yiTar
Ha BB3bpXKaHNe, KOHTPOIHPAHO WIHM MUHUMATHO mieHe (7).
JIalTbH W KOJIETH CBINO HAONIOMABAT, Y€ MAIMCHTHTE, MPH
KOUTO UMa Hal-TOJIeMH TIOI00pEH sl ca TPEIUMHO Bb3bpiKa-
TEJIH, CJICABAHNU OT YMEPCHUTEC NUAYU. HaHpeI['bK'bT I10 OTHO-
IIEHHE Ha KaYeCTBOTO Ha JKUBOT € Hali-ci1ab pu OHE3H, KOUTO
CHCTEMHO yroTpe0siBar ankoxod (8). CXxoaHu ca ¥ JaHHUTE Ha
JIOHOBBH U ChaBTOPHU, KOUTO YCTAHOBSIBAT, Y€ YECTOTO TEXKKO
MUCHE U ENU30AMYHOTO TEXKKO ITHEHE ca CBbP3aHU C ITOHMKeE-
HO Ka4eCTBO Ha XUBOT (9).

Jpyru u3cienoBareny OOpPbBUIAT CMEIUATHO BHUMaHHE Ha
(baxTopuTe, KOUTO MOJIEPUPAT BPb3KAaTa MEK/IY aJIKOXOJIHATA
3aBHCHMOCT U KAueCTBOTO Ha XHUBOT. DOCTHp M KOJIETH yC-
TaHOBSIBAT, Y€ MICUXUATPUIHATA KOMOPOUIHOCT, COIMAIHATA
cpelia ¥ HapYIICHUSAT ChH ca BaXXHH (PAKTOPH 3a KAYECTBOTO
Ha xuBOT (7). Pesyararure oT Apyro mpoydBaHe couaT, 4e
CUMIITOMUTE Ha TPEBOKHOCT W JICTIPECHUS, CHII'BTCTBAIIH aJl-
KOXOJTHATa 3aBUCHMOCT, CBIIIO UMAT OTPUIATEIICH EPEKT BHP-
Xy KagecTBOTO Ha uBOT (10).

BTopaTa TCHACHIIUA € HaCOYCHA KbM HU3MCPBAHC HA KAa4YECT-
BOTO Ha XUBOT Ha AJKOXOJHUIUTEC NPCAN U CIICH JICUCHUCTO

MENTAL HEALTH

Keywords: quality of life, alcohol dependence,
age of onset, years of alcohol abuse

INTRODUCTION

Alcohol dependence is a problem with negative
consequences for users, their families and society as a
whole. The recent trends related to the use of alcohol
summarized by the World Health Organization (WHO)
are disturbing. They show that the harmful use of
alcohol is a causal factor in more than 200 disease and
injury conditions and every year 3 million people die
because of alcohol abuse. Further analysis reveal that
the harmful use of alcohol brings significant social
and economic losses both to the individuals and the
society (1). The broad spectrum of areas affected
by the harmful use of alcohol raises issues related
to the quality of life of addicts in general. Thus, the
assessment and measurement of the quality of life of
patients with addictions became an inseparable part
of the clinical and research practice. Self-assessment
methods that examine this construct show adequate
validity and reliability in various mental health
evaluations including alcohol use disorders (2,3,4,5).
There are two main trends in the research of the quality
of life of alcohol addicts.

The firsttrend focuses on the relation between alcohol use
and the quality of life. In a systematic literature review
on this topic, Cerne and colleagues analyzed 27 articles,
published for a period of 10 years, and summarized that
the quality of life is a relevant criterion for assessing the
effects of alcohol consumption (6). Some researchers
focus on the relation between drinking pattern and the
quality of life of alcoholics. Foster and colleagues point
out that the quality of life of alcoholics improves as a
result of abstinence, controlled or minimal drinking (7).
Daeppen and colleagues also observed that those who
improved the most were patients classified as mostly
abstainers, followed by mostly moderate drinkers. The
heavy drinkers progress in terms of quality of life was
the weakest (8). Similarly, Donovan and colleagues find
out that frequent heavy drinking and episodic heavy
drinking are associated with reduced quality of life (9).

Other researchers pay special attention to the factors
moderating the relation between alcohol dependence
and quality of life. Foster and colleagues found out that
the psychiatric comorbidity, social environment, and
disturbed sleep as important factors for the quality of life
(7). The results of another study propose further input
in this direction. Saatcioglu and colleagues state that
the symptoms of anxiety and depression accompanying
alcohol addiction also have negative effect on quality of
life (10).

The second trend is focused on before and after treatment
measurement of the quality of life of alcoholics and
aims to assess the efficacy of the treatment (11, 12).
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1 UMa 3a I1eJ1 1a OlICHU epuKacHOCTTa Ha jiedeHueTo (11, 12).
JIoHOBaH U KOJIETH pa3rpaHnvaBaT K3MEPBAaHETO Ha KAYECTBO-
TO Ha XUBOT KaTo 3HAUYUM (PaKTOp 3a OLIEHKa Ha Pe3yJITaTUTE
OT JICYCHHUETO TP XOpa C Pa3CcTPOICcTBa, CBBP3aHH C yIOTpe-
Oara Ha aJKOXOJI, ThH KaTo TO NIPENOCTaBsi HHPOPMAIHS 3a
65arochCTOSTHUETO HAa MHINBUA, YJIOBIETBOPEHOCTTA OT KH-
BOTa M CIOCOOHOCTTa My Ja ()YHKIHMOHHUPA B pa3iIudHHU 00-
nactu. J{pyru u3cienoBaresnn yCcTaHOBSIBAT, 9€ KAU€CTBOTO Ha
KHMBOT CHIIO € MOJIE3EH M UyBCTBUTEINICH TIOKa3aTeN 32 OLIEHKA
Ha BTOPUYHUTE PE3YNITATH OT JICUCHUETO HA JIHIA, 3aBUCUMHU
ot ankoxon (13). TTonyuenara nadopmanus momara Ha Kiu-
HUIIUCTUTE Ja pazdepar mo-100pe pa3BUTHETO HA Pa3CTpPOil-
cTBOTO M edexTure ot jeuyeHuero (9). Hakou ot npoyuBaHu-
ATa, CBBP3aHU C Ta3M TEHJCHIINS, U3ClieqBaT e(heKTHBHOCTTA
Ha MOJXO/INTE WM METOAMTE Ha JIeUeHHE 3a MOo00psiBaHe Ha
Ka4yeCTBOTO Ha )KHUBOT Ha 3aBUCUMUTE OT ankoxoin (14, 15, 16,
17). B cBoe npoyuBane Mrionep u Kiaycen ycranossiBar, 4e
10-ceqMuaHaTa porpaMa 3a TpyHoBH YIIPaKHEHHUS MO100ps-
Ba Ka4eCTBOTO HA JKUBOT IO OTHOLICHHE Ha (PU3MUECKOTO M
TICHXOJIOTMYECKOTO 3/]paBe Ha MAIUEHTUTE ChC 3aBUCHMOCTH.
Jlpyro npoyuBaHe NOTBBPK/aBa e(heKTUBHOCTTA HA KPATKUTE
natepBeHinu (K1) m 0oOMKHOBEHUTE CHBETH 3a MOA0OpsBa-
HE Ha MCUXOJIOTMYECKOTO U (PU3NYECKOTO KAa4eCTBO Ha KHUBOT
pu 3aBUCUMH 0T asikoxod (15). ITo mogo6en HaunH Mopras u
KOJIET'M YCTaHOBSIBAT, Y€ KOMOMHALIMATA OT MEUIIMHCKO JIeye-
HUE U IICUXO-COIMaIHA MOJIKpela, HachpyaBalla Bb3IbpiKa-
HHUETO, NOI00psIBa KAYECTBOTO Ha XKMBOT HA aJIKOXOJIHUIIUTE JI0
HUBa, 10100HM Ha Te3u Ha 31paBuTe xopa (16). [To-3aabndoue-
HU M3CJIEABAHNUS B Ta3M MOCOKA YCTAHOBSIBAT, Y€ PA3JINKATA B
00III0TO KAa4ecTBO Ha )KHUBOT € MOJOKUTEITHO CBBp3aHa ¢ Opost
Ha [TOCETEHNTE HHTEPBEHIINH 1 Y€ ICUXOJIOTNYECKOTO CHCTOS-
HHUE Ha 3aBUCHMHUTE U (HaKTOPHUTE OT CpeaTa UM ce momoopsi-
BaT 3HAYNUTEIIHO, C TOBUIIABAHETO HA OPOSI HA NHTEPBEHIINUTE
(18). Hsikom aBTOpHM 3acThIIBAT Te3aTa, 4e MOJA0OPSBAHETO HA
00III0TO KayecTBO Ha )KUBOT HA MAI[HCHTUTE € B pe3ynTaT OT
camoTo JieueHue. JJoHOBBH U KoJiern HaOmoaaBaT nojjo0peHue
Ha Ka4eCTBOTO Ha JKMBOT KaKTO Clie]] KPaTKOCPOYHO, TaKka U
CJIeNl IBJITOCPOYHO BB3Ibp)KAHNE B U3CIIEBaHATa OT TAX I'Py-
na ankoxoiuny (9). Hai-06p30 nonobpenne B kKa4eCTBOTO Ha
JKUBOT ClIe]] 3a1l04BaHE Ha JICYCHHE ce HAaOJIr0/1aBa Mo OTHOLIIe-
HUE Ha ICUXUYHOTO QyHKIIHOHUpaHE (8).

JlaHHUTE, CBBP3aHU C KAUECTBOTO HA )KMBOT Ha aJIKOXOIHIIN-
Te, UMAT MPSKO MPAKTHUECKO 3HAYCHNE B ITpoIieca Ha JICUeHUEe
u pexabunuranus. Te Morar fa ce U3MO0JI3BaT 38 MOTUBUPAHE
Ha MalMEeHTHUTE J1a MPOIBIIKAT JICUCHUETO U J1a MPEooiesT
3710ynoTpedaTa WM 3aBUCUMOCTTa cu OT ankoxoin (19). Mu-
app 1 Munbp npegnosarar, 4e MH(OpManusATa, MoJydeHa
Ype3 OIEHKa Ha KaueCTBOTO HA JKMBOT, TPsIOBa Jia MOCITYXKH
32 UHTEPBEHIMHU, HACOUYEHU KbM IOJIIOMAaraHe Ha xopara jaa
HAIIPaBSIT )KUBOTA CH TO-100Bp (20).

Brropeku 6e3criopHUTE O3 OT U3MEPBAHETO HA KAYECTBOTO
Ha KMBOT, BCE OIIE HE Ca JOCTATHUHO 3a/IbJI00UYEHO H3CIIe/I-
BaHU (pakTOpHUTE, KOMUTO JIOMPUHACAT 32 JIOMIOTO Ka4eCTBO HA
KHUBOT Ha ajkoxonuuute. Cpen GpakTopuTe, OKa3Bally CUITHO
BIIMSIHUE BBPXY OHOICHXO-COLHUAIHOTO (PyHKIIMOHMpAHE Ha
3aBUCHMHTE, Ca TE3W, CBBP3aHU C yrnoTpedara Ha aJIKOXOJI.
[ToBeueTo oT TsIX 0Oaue He ca M3CJICIBAaHU BbB BPb3Ka C Ka-
94EeCTBOTO Ha )KMBOT. MHOT'0O OCKBIIHU Ca JAHHHUTE, CBBP3aHU C
BpB3KaTa MEX Iy KaUeCTBOTO Ha JKUBOT U IPYTH XapaKTePHUC-
THKH Ha yrmoTpedara Ha ajKoXOJl, KaTO HAI[PIMEp Bh3pacTTa
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Donovan and colleagues, distinguish the measurement of
QoL as a significant factor for assessment of treatment
outcomes in people with alcohol use disorders as it
provides information about the individual’s wellbeing,
contentment with life, and ability to function in different
domains. Other researchers find out that the quality of
life is also useful and sensitive measure in assessing
the secondary outcomes of treatment of alcohol addicts
(13). The obtained information helps clinicians to better
understand the development of the disorder and the
effects from treatment (9). Some of the studies related
to this trend study the effectiveness of some treatment
approaches or methods for the improving of the quality
of life of alcohol addicts (14, 15, 16, 17). In their study
Muller and Clausen found out that 10-weeks group
exercise program improve physical and psychological
health quality of life of patients with SUD. Another study
confirmed the effectiveness of brief interventions (BI)
and simple advice (SA) for improvement of psychological
and physical QoL in alcohol addicts (15). Similarly,
Mogran and colleagues find out that the combination of
medical treatment and psychosocial support promoting
abstinence improves the quality of life of alcoholics
to levels like those of healthy individuals (16). More
in-depth research in this direction has found that the
difference in overall quality of life is positively related
to the number of interventions attended, and that addicts®
psychological state and environmental factors improve
significantly as the number of interventions increases
(18). Some researchers point out the improvement of
patient’s overall quality of life because of the treatment
itself. Donovan and colleagues observe improvements of
the QoL both after short-term and long-term abstinence
in the cohort of alcoholics they studied (9). Similarly,
Foster and colleagues find out that the reduced alcohol
consumption was significantly related to positive changes
in the quality of life (19). Some of the studies found out
improvement in particular life areas. Daeppen and his
colleagues found out a rapid improvement in mental
dimension of QOL after treatment initiation in patients
with alcohol dependence.

The data related to the quality of life of alcoholics
have direct practical implication during the process
of treatment and rehabilitation. It can be used for the
motivation of patients to continue in treatment and
to overcome their alcohol abuse or dependence (19).
Miller and Miller suggest that information obtained
through assessment of QoL should serve interventions
focusing on helping people make their lives better (20).

Despite the indisputable benefits of measurement
of QoL many questions addressing the factors that
are interrelated and predict the bad quality of life of
the alcoholics are still pending. Amongst the factors
strongly influencing bio-psycho-social functioning of
addicts are those related to the alcohol use. However,
most of them are not studied in relation to the quality of
life. Very scarce is the data addressing the link between
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MCUXMYHO 30PABE

Ha 3amo4YBaHe Ha ynorpedara W rOAMHUTE Ha ynorpeba Ha
anKoxoJ1. [IpoCcreKTHBHOTO JIOHTUTIONHO TpoyuBaHe Ha Du-
Iep M KOJIETH, TIPOBEAEHO CpeJl IOHOIIHN U MJIAJHN Bh3PACTHH,
3aBBPIIBA ChC 3aKIIOUCHNUETO, Y€ JIONIOTO KAaueCTBO Ha JKUBOT
Ha 14-rogMiIHa Bb3pacT € CUIICH MPEAUKTOP 33 O-PaHHA Bb3-
pacT Ha MosiBa Ha pa3CcTPOMCTBO, CBBP3aHO ¢ ynorpebara Ha
ankoxon. JlaHHuTe 0Oaye MokasBaT, 4ye Bh3pacTTa Ha Ha4ajo
Ha ynoTpebaTa Ha aJKOXOJ € OIIEHEHa KaTo CJIad MPEIuKTop
3a Ka4ecTBOTO Ha JKMBOT Ha MjaauTe Xxopa (21). Heobxomm-
MU Ca HO-HAaTaThIIHU U3CICABAHUS, 32 a CE PasMUpAT I0-
3HaHUATA, CBbP3aHU C Bpb3KaTa MEXKAY XapaKTCPUCTUKUTC
Ha yrnoTpe0OaTa Ha ajKOXOJ U TSAXHOTO BB3/ICHCTBHE BBPXY
Ka4ecTBOTO Ha )KMBOT Ha 3aBUcHMMHMTE. ETO 3aI1110 HacTosIo-
TO Tpoy4BaHe ce (OKycHpa HE caMO BbPXY CPaBHEHHETO Ha
Ka4eCTBOTO Ha XKMBOT Ha aJIKOXOJIMIM U Ha XOpa OT olInara
MONYJIallysl, HO CHIIO TaKa M3CJeaBa poIATa Ha Bb3pacTTa Ha
Hayajo Ha ynotpeda u mpoAbKUTEIHOCTTA Ha 3710y oTpeda
C QJIKOXOJI KaTo MPEANKTOPH Ha Ka4eCTBOTO Ha )KHMBOT. ToBa
MO3HAHUE MOXKE J]a € OT I10J13a 3a JICYCHUETO U pexabminTa-
IUTa HA AJIKOXOJTHATA 3aBUCHMOCT.

MATEPUANN U METOOU

YyacmHuuyu u npoyedypa Ha uscsedeaHemo

[IpoyuBaneTo e mpoBexeHo cpen 120 WBJIHONETHH WA B
Codus, bearapus. ExciepuMmeHTanHaTa Tpyna ceé ChCTOU
OT 45 MBxe U 15 KeHH ¢ aJIKOXOJIHA 3aBUCUMOCT, TIPUETH 32
neyeHue B JIbprkaBHaTa NcuxuarpuyHa OOJTHHIIA 32 JICYCHHUE
Ha HAPKOMAaHUU M aJIKOXOJIU3bM. BCHUKM Te ca quarHocTH-
LIUPaHU C Pa3CTPOHCTBO, CBBP3AHO C yIoTpedaTa Ha aIKoXoJ,
cwriacHo kputepuute Ha MKB 11. IIpencraBurenure Ha KOH-
TpOJIHATA TpyIIa ca cllydaiiHa U3BaJiKa OT JIMLA, OalaHCUpaHa
TIO TIOJT ¥ BB3PACT C EKCIIEPUMEHTAIHATA I'PyTIa.

IIpoy4BaHeTo € MpOBEJICHO B CHOTBETCTBHE ¢ Jlekmapanusita
oT Xen3uHkH U 0n006peHo ot Komucusita o eruka Ha MHCTH-
TyTa 1o (PU3HMOJIOTHS HA PACTCHUSATA U IeHEeTHKa, bbirapcka
akajeMus Ha HaykuTe. Ha BCHUKM y4acTHHIIU B IPOYYBAHETO
€ peocTaBeHa MHPOpPMaLUs 3a TPOYUYBAHETO U T€ Ca MOMITH-
caiy UHPOPMHUPAHO CHIJTIACHE 32 YYACTHUC B HETO. 3a ICIUTE
Ha M3CJIEBAHETO Ca M3MOJI3BAHU J[BAa BBHIIPOCHUKA - BBIIPOC-
HUK, ch0mpan aeMorpadcku JaHHU U TaHHU 32 yroTrpedara
HAa aJIKOXOJ, ¥ BRIIPOCHUK Ha CBETOBHATA 3/IpaBHA OPTaHU3a-
1S, ©3MEepBall KaueCTBOTO Ha KUBOT. M 1BaTa MHCTpyMEHTA
ca MOITBJTHEHN CAMOCTOSATETHO OT YYaCTHHIIUTE.

Uncmpymenmu
* WHOQOL-BREF

WHOQOL BREF e kparkara Bepcus Ha BBIIPOCHHKA 3a
OIICHKA Ha KaYeCTBOTO Ha >KMBOT HAa CBETOBHATA 3/IpaBHA Op-
ranuzanus. Toil ce cbcTou OT 26 aiiTemMa U BKJIIOUBA YETUPU
JIOMeIfHa, KOMTO W3CJICABAT CICAHUTE OOJACTH - (PH3UICCKO
3IIpaBe, IICUXOJIOTHYCH CTATyC, COIMATHN B3aUMOOTHOIICHUS
u ¢dakropu, cebp3anu cbe cpenara. WHOQOL-BREF cp3ma-
Ba IIPOQIIT Ha KAYECTBOTO HA )KUBOT. TOH M3BIHMYA OIIEHKH 32
YeTHPHU 00JIACTH, KOUTO MPEICTABAT BH3MPHUIATHETO HA MHIH-
BH/Ia 32 HETOBOTO/HEWHOTO KaYECTBO Ha JKUBOT BBB BCAKA 00-
nact. Ima u ABa esieMeHTa, KOUTO Ce pasriexaaT OTAeIHO. Te
M3MEpBAT ISIJIOCTHOTO BB3MPHUATHE HA MHANBU/IA 32 HETOBOTO

MENTAL HEALTH

the quality of life and other characteristics of alcohol
use such as age of onset and years of alcohol use. A
prospective longitudinal study of Fischer and colleagues,
conducted among adolescents and young adults, ended
up with the conclusion that the poor QOL at 14 years was
a strong predictor of earlier age of onset of an alcohol
use disorder. However, the data shows that the age of
onset was assessed as weak predictor for the quality of
life of the young people (21). Further research is needed
to broaden up the knowledge related to the relationship
between alcohol consumption characteristics and their’
effect on the quality of human’s lives. Therefore, the
present study focuses not only on the comparison of the
quality of life of alcoholics and non-alcoholics but also
explores the role of age of onset and years of alcohol
abuse as predictors of quality of life. This knowledge
can be helpful in the treatment and rehabilitation of
alcohol dependence.

MATERIAL AND METHODS

Participants and procedure

The survey was conducted among 120 adults in Sofia,
Bulgaria. The experimental group consisted of 45
men and 15 women with alcohol dependence admitted
for treatment at the State Psychiatric Hospital for the
Treatment of Drug Addiction and Alcoholism. All of
them were diagnosed with alcohol use disorder according
to ICD 11 criteria. Representatives of the control group
were a random sample of individuals balanced in gender
and age with the experimental group.

The study was conducted in accordance with the
Declaration of Helsinki and approved by the Ethics
Committee of Institute of Plant Physiology and Genetics,
Bulgarian Academy of Sciences. All participants in the
study were provided with information about the study
and signed an informed consent to take part in it. Two
questionnaires were administered — a questionnaire
collecting demographic and alcohol use data and the
World Health Organization’s questionnaire measuring
quality of life. Both instruments were self-administered
by the participants.

Instruments
e WHOQOL-BREF

WHOQOL BREF is the short version of the questionnaire
for assessment of quality of life of the World Health
Organization. It consists of 26 items and is based on
four-domain structure including the following domains
— Physical health, Psychological, Social relationships,
Environment. WHOQOL-BREF produces a quality of
life profile. It derives four domain scores that represent
individual’s perception of his/her quality of life in each
domain. There are also two items that are examined
separately. They measure the individual’s overall
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NMCUXMYHO 3APABE

1) xauecTBO Ha XKUBOT U 2) 3/1paBe. Bp3MoXKHHUTE OTrOBOpH ca
OopraHu3MpaHu B S-crenenna JInkepToa ckana, paH)XHpaHa B
TIOJIO’KUTEITHA TTOCOKA - ITO-BUCOKHSIT PE3yJITaT € OKa3aTesleH
3 [10-BHCOKO KaueCTBO HA KHUBOT. 32 J]a C€ U3UNUCIIAT TOUKUTE
BBB BCAKa 00J71aCT ce KaJKyJIHpa cpelHaTa CTOWHOCT Ha aifTe-
MHUTE BBB BCEKH JOMEHH. [loka3aHo e, 9e TICHXOMETPUIHHTE
CBOICTBa Ha WHCTPYMEHTA Ca 3aJ0BOJUTEIHU 3a OICHKA Ha
Ka4eCTBOTO Ha KUBOT MPH AJTKOXOIHUIHTE (2).

*  BbnpocHuk - femorpagcku JaHHHM U JaHHM 32 yIIOTpe-
0aTa HA AJIKOXOJI

C TO3W BBIIPOCHUK CE CHOMpPAT JaHHH 3a IT0JIa ¥ Bh3pacTTa Ha
YYaCTHULMTE U MH(OpPMAIHs, CBbpP3aHa C OCHOBHOTO Bellle-
CTBO - Bb3pacT Ha Ha4aJlo Ha ynoTpeda U MPOIbIKUTEITHOCT
Ha yrnoTpedaTa Ha aJKOXOJI.

Xunomesa

Jomyckame, 4ye KaueCTBOTO HA )KUBOT HA 3aBUCUMHTE OT aJl-
KOXOJI JIMIIa € MO-JIOUIO OT TOBAa Ha XOpara OT KOHTPOJHATa
rpymna. OcBeH TOBa Ipearojarame, 4¢ KOJIKOTO MO-paHo €
HAYaJI0TO Ha yrnorpedara Ha ajKOXOJ, TOJKOBA MO-JIOLIO II1e
Ob/ic Ka4eCTBOTO Ha JKMBOT Ha aikoxoiuiute. M Hakpas,
mpeanoiarame, ue mo-asirara ynorpeda Ha ankoxod Ie mpe-
JONPE/IeH MO-TOUIO KaueCTBO Ha KHUBOT Ha MPEICTABUTEIHU-
Te Ha JIeKyBaHaTa rpyra.

Cmamucmuyecku aHasnus

WznonsBan e T-TecT 3a HE3aBUCUMU M3BaJIKH 32 CPaBHSBAHE
Ha Ka4eCTBOTO Ha )KMBOT Ha EKCIIEPUMEHTAJIHATA U KOHTPOJI-
HaTa rpyra M JIMHECH PEerpeCHOHEH aHaJIN3 3a M3CIe/IBaHe Ha
poJIsiTa Ha Bh3pacTTa Ha HA4aJoTO U MPOABIKATEITHOCTTA Ha
ynorpeba Ha aJIkOXOJI Karo MPEAMKTOPH 3a KayecTBOTO Ha
JKUBOT Ha yYaCTHHUIIMTE OT EKCIIEpUMEHTaIHaTa rpyIa.

PE3YNTATH

CpaeHeHue Ha Ka4ecmeomo Ha XXueom Ha
asiIKoxosiuyume U KOHMPoOJsIHama 2pyna

Pesynratute mokasBar, 4e Xopara ¢ aJIKOXOJIHA 3aBUCHMOCT
UMaTr 3HAYMTEITHO MO-JIOIIN PE3YJITaTH BbB BCUYKH OOJIACTH
Ha Ka4eCTBOTO Ha )KMBOT B CPABHEHHE C NPEJICTABUTEIINTE HA
KOHTpOJIHATa Tpyna (tadiuna 1).

Ta6bnuuya 1. 3HayumMocm Ha pa3nukume Mexoy eKcriepuMeH-
masiHama u KOoHmpoJsiHama 2pyna rno domeliHUmMe Ha
Kayecmeomo Ha xusom

[OomeitH Fpyna N | fpyna SD t p

dusmyecko 3gpase Er 60| 14,23 3,31 | -5,52 <0,001

Kr 601 16,89 1,71
McuxonornyeH Er 60| 13,36 3,58 | -5,68 <0,001
cTaTyc

Kr 60| 16,41 2,12
Coumnanuu Er 60| 13,8 3,61 |-4,92 <0,001
B3aMMOOTHOLIEHUSA

Kr 60 | 16,56 2,4
dakTopu OT El 60| 13,71 3,21 | -4,34 <0,001
cpepgata

Kr 60| 15,85 2,08

MENTAL HEALTH

perception of his/her 1) quality of live and 2) health. The
questions are scaled in 5-point Likert scale ranged in a
positive direction — the higher score is indicative for the
higher quality of life. The mean score of items within
each domain is used to calculate the domain score. The
psychometric properties of the instrument have been
proved to be satisfactory for evaluating of quality of life
in alcoholics (2).

* Questionnaire — demographic and alcohol use
data

This questionnaire collects data about the gender and
the age of the participants and information related to the
main substance — age of onset and years of alcohol use.

Hypothesis

We assume that the quality of life of alcohol dependant
individuals is worse than those of the people from the
control group. In addition, we suppose that the earlier
the onset of alcohol use is the worst will be the quality
of life of alcoholics. Finally we assume that the longer
alcohol use will predict the worse quality of life of the
representatives of the treatment group.

Statistical analysis

The Independent-Samples T-Test was used for the
comparison of the quality of life of treatment and control
groups and Linear Regression Analysis for examining
the role of age of onset and years of alcohol use as
predictors for the quality of life of the participants from
the treatment group.

RESULTS

Comparison of quality of life of alcoholics
and control group

The results reveal that people with alcohol dependence
have significantly worse results on all domains of quality
of life in comparison to the representatives of the control
group (Table 1).

Table 1. Significance of the differences between

the treatment group and the control group by
domains of the Quality of life

Domain | Group N | Mean SD t p

Physical Treatment group 60 | 14,23 3,31 | -5,52 <0,001
domain I trolgroup 60 | 16,89 1,71

Psycho- Treatmentgroup 60| 13,36 3,58 | -5,68 <0,001
gjogr::iln Controlgroup 60 | 16,41 2,12

Social Treatment group 60 | 13,8 3,61 | -4,92 <0,001
;Eliztsion- Control group 60 | 16,56 2,4

domain

Environ- Treatmentgroup 60 | 13,71 3,21 | -4,34 <0,001
Lnoer:; . Controlgroup 60 | 15,85 2,08
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MCUXMYHO 30PABE

IIupoko M3BECTHO €, Y€ HEraTHBHUTE IOCIEAHMIM OT pas-
CTpoiicTBaTa, CBBbp3aHM C yrnoTpedara Ha BellecTBa, 00XBa-
AT [SJI0CTHOTO Ka4eCTBO Ha KMBOT, BKIIOYHTEITHO OHOJIO-
TUYHOTO, IICUXOJIOTHYECKOTO ¥ COLUAIHOTO (DYHKIIMOHUPAHE
6, 7, 8, 9). Hammre pesynratu MoTBBPXK/AABAT Ta3u TCHJICH-
Is1, KaTo TIOKa3BaT, 4e (PU3NIECKOTO 3/[paBe Ha IPEICTaBUTE-
JUTE Ha eKCIIEpUMEHTAIHATA TpyTa (M3MEPEHO Upe3 BBIIPOCH
3a: ©XKEHEBHHU JICHHOCTH; 3aBUCUMOCT OT JIEKapCTBa MU Me-
JUIIMHCKY TPUKH; HUBA HA CHEPIHsI U yMOPA; ITOJBIKHOCT;
0os1Ka 1 AUCKOM(OPT; CITOCOOHOCT 3a ChH U IOYKBKA; pabo-
TOCTIOCOOHOCT) € 3HAYHTEHO BJIOLICHO B CPAaBHEHHE C TOBa
Ha KOHTpoJHaTa rpyna. [lo mogobeH HauMH JaHHUTE OT IMPO-
BE/ICHOTO M3CIIe/[BAaHE [I0KA3BAT, Y€ ICHXOJIOTHYECKHUST CTa-
Tyc (M3MEpEeH Ype3 KOTHUTUBHOTO ()YHKIIMOHUPAHE; TINYHNATE
BSIPBaHMS U YyBCTBA; CAMOOIIEHKATAa; BB3IPUSTHETO 3a 00pa-
3a Ha COOCTBEHOTO TSJIO M BHHIIEH BUJ; JYXOBHOCTTA), CTa-
TYCHT Ha COLMATHUTE OTHOLICHUS (M3MEPEH Ype3 MEXX Ty Y-
HOCTHHTE OTHOIICHMS; COLMAIHATA MOIKPENa U CeKCyaTHaTa
AKTUBHOCT) U CTAaTyChT Ha (PAaKTOPHUTE OT cpeznaTa (M3MepeH
upe3 (pUHAHCOBUTE pecypcH; cBoOonara; ¢pusndeckara 6e3o-
MACHOCT ¥ CUTYPHOCTTA; IOCTBIIA M KAYECTBOTO HA 3/[pPaBHUTE
U COLMAJIHUTE T'PUXKH; JIOMAIIHATA CPEe/la; CIIOCOOHOCTTA 3a
npuaoOMBaHe Ha HOBa MH(GOPMAIUS U YMEHHS; CBOOOIHOTO
BpeMe; OKOJTHATa CpeJia M TPAHCIIOPTa) IIPU aJIKOXOJIHUIUTE ca
3HAYMTEIIHO MO-JIOIIY B CPABHEHHUE C TE3H Ha JIMLATa OT KOH-
TpOJIHATa TpyTa.

Xapakmepucmuku Ha ynompe6ama Ha
asIkoxos1 Kamo npeduKmMopu Ha Ka4ecmeomo
Ha Xueom Ha 3aeucumume

* Bpb3pacTTa Ha HAYAJ0TO HAa ynoTpedaTra Ha AJKOXO0J
KaTo NMPeJUKTOP 32 KAa4eCTBOTO HA KUBOT HA 3aBUCH-
MHTe

PerpecuoHHUAT aHAIN3 HA JAHHUTE HA YUYACTHHUIIUTE OT €KC-
NeprMEHTaIHaTa TpyTa MoKa3Ba, 4e KOJIKOTO MO-PaHHO € Ha-
4aJIoTO Ha ymoTpebara Ha ajJKOXoJI, TOJIKOBA MO-JIOLIO € Ka-
4EeCTBOTO Ha XKUBOT (purypa 1).

duzypa 1. Bbapacmma Ha Ha4asno Ha yrnompebama Ha
asnKoxos1 Kamo npeduKmMop 3a Ka4ecmeomo Ha Xugom
Ha nuyama om ekcriepumeHmarnHama apyrna

MENTAL HEALTH

It is widely known that the negative consequences of
substance use disorders encompass the overall quality
of life including biological, psychological, and social
functioning (6,7,8,9). Our results confirm this trend
showing that that physical health of the representatives
of the treatment group (measured via questions for:
everyday activities; dependence to medication or
medical care; energy and fatigue levels; mobility;
pain and discomfort; ability to sleep and rest; working
capacity) is significantly compromised in comparison
to those of the control group. Similarly, our data shows
that the psychological status (measured via cognitive
functioning; personal believes and feelings; self-esteem;
body image and appearance; spirituality), social
relations status (measured via interpersonal relations;
social support and sexual activity) and environmental
status (measured via the financial resources; freedom,
physical safety and security; the access and the
quality of health and social care; home environment;
ability to acquire new information and skills; free
time; environment and transport) of the alcoholics are
significantly worse in comparison to non-addicts.

Characteristics of the alcohol use as
predictors of the quality of life in alcoholics

* Age of onset as a predictor for the quality of life in
alcoholics

The regression analysis of the data of the participants
from the treatment group shows that the earlier the onset
of alcohol use is the worse is the quality of life (Fig. 1).

Fig 1. Age of onset as a predictor for quality of life of the
treatment group

Bb3pacT Ha Ha4aJ10 HA yNoTpe6a Ha ATKOX0J

Age at Onset of Alcohol Use

Dusnuecko [Menxoaorusuen Counaanu Dk o
pase CTaTYC B3AMMOOTHOUICHHS I
P b-2,67; W s

92 ) 2,24;p<0,01
p<0,05 p<ioi h=1.87; p<0,05 ad R=1>
adj. R*=07 adj. R*=.134 adj. R*=052 PRI

PesynTatuTe OT HameTo MpOydYBaHE pa3KpHxa 3HATMMOCT-
Ta Ha BPB3KaTa MKy Bb3pacTTa Ha HauajIo Ha yrnorpeda u
Ka4ecTBOTO Ha JKUBOT Ha 3aBUCHMMTE OT aJKoXoJl. JlaHHUTE
MOKa3BaT, Y€ BB3pacTTa Ha HA4aJio Ha yrmoTpebaTa € 3HAaUUM
MPEeIUKTOp 32 GU3MYECKOTO 0J1aronoJyyme Ha y4acTHUIU-

E . Social
; Psychological .
Zh“:wi:“l s};n:]:ig':ca Relationships Environment
hG? 2?. b=267- domain domain
g K b=187; b =224; p<0,01
p<0,05 p<001 2<0,05 adi, R=.12
j. Re= dj. R*=.134 P SR
adj. R*=.07 adj adi. =052

The results of our study revealed the significance
of the relationship between the age of onset and the
quality of life of alcohol addicts. Data shows that the
age of onset could significantly predict the physical
wellbeing of the participants (b =1.92, p<0,05). The
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te (b =1,92, p<0,05). CroiiHocTTa Ha KOpPUTHpaHHs KOe(H-
LUEHT TI0Ka3Ba, ue 7% OT (PU3NYECKOTO CHCTOSIHHE MOTaT
Ja ObraT oOsSCHEHM C Bb3pacTTa Ha Hayajo Ha ynorpedara
(adj. R*=0,07). CnenoBarenHO MOXeM Ja MPEIIOIOKUM, Ye
KOJIKOTO TTO-KBCHO € ITbpBaTa ymnoTpeda, TOJIKOBA IMO-100po
e ¢u3nyeckoTo 3/1paBe. Berpekn ToBa paHHaTa yrnorpeda e
3HAYUM, HO ci1a MPEANKTOp 3a JIOMO (PU3NIECKO ChCTOSTHHE.
[To-HaTaTBIIHUAT aHAJIN3 MOKA3BA, Y€ MCUXOJOTHYHUSAT CTa-
TyC 3aBUCH U C€ BJIHsIE OT IPOMEH/INBATA Bb3PAcT Ha HAYAJIO0
Ha yroTpeba (b =2,67, p<0,01). He e uznenansamio, ge 13,4%
OT TICHXOJIOTMYECKOTO ChCTOSIHUE Ha 3aBUCUMUTE OT aJIKOXO-
J1a Morar j1a ObaT 00ICHEHH C TPOMEHJINBATa Bb3pacT Ha Ha-
yaso Ha ynorpebara (Adj.R?>=,134). Tora o3nauaBa, 4e xopara
C T0-paHHO HAayaJlo Ha ynoTpedara Ha aJIKOXOJl MMaT MO-JIONI
nicuxosiornuecku cratyc. [lomoOHM ca W naHHHTE, CBBp3a-
HU CbhC COIMAIHUTE B3aHMOOTHOLICHUS HA YYaCTHUIIUTE OT
eKCTIepUMEeHTa HaTa rpyna. Te Mokas3BaT, 4e BB3pacTTa Ha
HavaJio Ha yrorpebara Ha aJIKoXoJI 3HaYMMO ITpeZIcKa3Ba ChC-
TOSTHAETO Ha TEXHUTE COLMAJIHU B3auMooTHomenus (b=1,87,
p<0,05). Tazu obmact moxe na 6pae 0bsicHEeHA ¢ 5,2% ¢ Tpo-
MEHIIMBaTa Bh3pacT Ha Hayajio Ha ynorpebara (adj. R?=,052).
To3u pesynTar mokasBa, 4e Xopara ¢ IO-paHHO Hayajo Ha
ynorpebara Ha aJKoXoJI UMAaT MO-HEeIbJIHOLECHHH COIUAJIHU
B3aMMOOTHOIEHUs. M Hakpas, mpoMmeH/IHMBaTa BB3pacT Ha
HayaJio Ha yrnoTpedaTa 3HAYUTEIHO MpeJcKa3Ba KayeCTBOTO
Ha )KMBOT Ha 3aBUCHMHTE, CBBP3aHO ¢ (pakTOpHUTE OT cpenaa-
ta (b=2,24, p<0,01). [IpaBu Bncuatnenwue, ue 12% oT Kavect-
BOTO HA JKMBOT, CBBP3aHO ChC CpeiaTa, MOXeE J1a ce€ 00SICHH
¢ BB3pacTTa Ha mppBara yrnorpeda Ha amkoxor (adj. R?=,12).
JlaHHWTE SICHO TIOKa3BaT, Y€ KOJKOTO MO-PAaHHO € HAayaloTo
Ha yrorpe0ara, TOJIKOBA IIO-JIOMIO € KaYeCTBOTO Ha >KHBOT,
CBBP3aHO ChC cpenara. Te3u JaHHU B TOJsIMa CTETEH HE Cb-
OTBETCTBAT HA PE3yNTATUTE OT TPEIUIIHN H3CICABAHUA (C
U3KJIIOUYEHNE Ha JAHHUTE, MOIY4YEHH 110 IOMEHHA (PU3NIECKO
37[paBe), KOUTO [0Ka3BarT, ue Bh3pacTTa Ha 3all0uBaHe Ha yIO-
Tpebara Ha aJIkoXoJl € cad MPEIUKTOp 3a Ka4eCTBOTO Ha XKH-
BOT Ha MJiagute xopa (21).

e TonuuuTe HA ynoTpeda Ha aJIKOXO0JI KATO NPEJUKTOP 32
Ka4eCTBOTO HA )KMBOT HA 3aBHCHMHUTE

JlOBIIHUTETHUTE PETPECHOHHH aHAJIU3M MOKa3BaT, 4e KO-
KOTO IO-IBJITO € HPOABIDKWIA yroTpebara Ha alKoXoJ,
TOJIKOBA MO-JIOIIO € KayeCTBOTO Ha JKUBOT IO OTHOIICHHUE
Ha (U3NYECKOTO W TCHXOJOTHYECKOTO 31paBe. ChIIEeCTBY-
Ba TEHJCHIM 3a 3HAYMMU PE3yJTaTh U 3a APYTUTE JBE 00-
JAaCTH, U3MEPBAIY Ka4eCTBOTO HA )KUBOT - COIIMATHH B3au-
MOOTHOIICHHS U (haKTOpHUTE OT cpenata (purypa 2).

Quaypa 2. [0OuHUMe Ha ynompeba Ha arKoxos Kamo

npeduxmop 3a Ka4ecmeomo Ha xXxueom Ha
eKcrepumeHmarsrHama epyra

MENTAL HEALTH

value of the adjusted coefficient indicates that 7%
of the physical status can be explained by the age of
first use (adj. R>=0.07). Hence, we may assume that
the later the first use is the better is the physical
health. However, early onset is a significant but weak
predictor for bad physical condition. Further analysis
reveals that psychological wellbeing of the participants
is also significantly predicted by the variable age of
onset (b =2,67, p<0,01). Not surprisingly 13.4% of
the psychological status of the alcohol addicts can be
explained by the variable age of onset (Adj.R?=.134).
This means that people with earlier onset of alcohol
drinking have worse psychological status. Similar
is the data related to the social relationships of the
participants from the treatment group. It shows that the
age of onset significantly predicts the status of their
social relationships (b=1,87, p<0,05). This domain is
the one that can be explained by 5.2% with the variable
age of onset (adj. R*=.052). This result indicates that
people with earlier onset of alcohol use have lower
level of social relationships. Finally, the variable age of
onset significantly predicts the Environment domain
of quality of life of the alcoholics (b=2,24, p<0,01). It is
impressive that 12% of the quality of life related to the
environment can be explained by the age of first use of
alcohol (adj. R?=.12). Data clearly shows that the earlier
the onset is, the worse is the quality of life related to
the environment. These data are largely inconsistent
with the results of previous studies (with the exception
of the data obtained on the physical health domain),
which have shown that age of alcohol initiation is a
poor predictor of young people‘s quality of life (21).

* Years of alcohol use as a predictor for the quality
of life in alcoholics

Additional regression analyses illustrate that the longer
alcohol use is, the worse is the quality of life in terms of
physical and psychological health. There is a tendency for
significant results for the other two domains measuring
the quality of life — Social relationships and Environment

(Fig. 2).

Fig 2. Years of use of alcohol as a predictor for quality of
life of the treatment group

Foauuu Ha ynoTpe6a Ha ankoxon

Years of use of alcohol

Duznuecko Menxonornien
paee CTATYC Counannn Daxropu ot
b=-1,95, b=-1,91, BIAHMOOTHOLEHHA ;‘_"i‘;a;;
p<0,05 p<0,05 b=-1,75, p=0,06 % by
adi.R?=.07 adj.R*=.059 p=0,

Physical Psychological Social %

domain domain Relationships Fovironment
b= -1,95, b=-1,91, domain :f’"}a,';
p<0,05 p<0,05 b=-1,75, ok

adj.R*=.07 adj.R?=.059 p=0,06 p=0,055
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Pesynrarure OT HalmeTO MpOy4BaHE pa3Kpuxa 3HAYMMOCT-
Ta Ha BPb3KaTa MEXJy TFOAMHUTE Ha yrnoTpeda Ha aJIKoXOJ
n ¢u3nYecKkaTa U MCUXOJOTHYecKara o0JlacT Ha KayeCTBOTO
Ha KMBOT. JlaHHWTE 1MOKa3BaT, ye TOAUHHUTE Ha yrnoTpeda Ha
AJIKOXOJI MOTaT 3HAYMMO Ja MpeJicKaXkaT (U3NIECKOTO O1aro-
nonyune Ha yaactHUuTe (b= -1,95, p<0,05). CroitHOCTTa Ha
KOpPUTHpaHHs KOe(DUIIMEHT T0Ka3Ba, 4e¢ 7% OT (PU3MUECKOTO
CBCTOSIHUE MOTar Jia ObAaT O0SCHEHU C TOAMHUTE HA YIOTpe-
6a Ha amkoxon (adj. R*=,07). CnemoBarenHO Xopara OT €KCIe-
pPHUMEHTAJIHATA TPyIIa C oBeYe FOIUHM YIOTpeba Ha alIKoXoIl
MMarT T0-HUCKO HUBO Ha (usuuecko Onaronoiyuue. Boripeku
TOBa FOIMHHUTE Ha YNOTpeda Ha ajKoXoJl ca 3Ha4nuM, HO cad
MPEAUKTOp 3a JomoTo (usnuecko cberosinue. [lo mogoden
HAYMH NCUXOJOTNYHHUSAT CTATYC HA YYACTHUILIUTE CHIIO € 3Ha-
YUMO IpECKa3aH OT IPOMEHINBATA TOJUHH Ha yHoTpeda Ha
ankoxon (b= -1,91, p<0,05). JlanauTe mokasear, ue 5,9% ot
TICHXOJIOTMYECKOTO ChCTOSTHUE Ha 3aBUCHMUTE OT JIKOXOJI MO-
rat Ja ObaaT OOSCHEHH C IPOMEHJIMBATa TOIMHU Ha yIoTpeOa
Ha ankoxol (Adj.R?=,059). ToBa o3HauaBa, 4e XopaTa C IIOBEYEe
TOJMHU yIoTpeda Ha aJIKOXOJ HMAT MO-JIOLI IICHXOJIOTNYeCKH
craryc. [loqy4eHnTe TaHHU ca CXOIHH C PE3yJITaTHTE OT M3-
CIISIBAHUATA HAa OPYTH M3CJISNOBATEIH, KOUTO CBIIO YCTaHO-
BSIBAT BPb3Ka MEX/1y CUCTEMHATA U MPOJIBJDKUTEIHA YIOTpe-
0a M Ka4ecTBOTO Ha JKMBOTA MPHU 3aBUCUMH OT ajikoxod (8).
ChllecTBYBa U CHIJIHA TCHJCHIMS 32 3HAYMMa BPb3Ka MEXKIY
TOIMHHTE Ha 3JI0yNoTpeda ¢ aJIKOXOJ U IPYTHTE JIBE 00IacTH
Ha Ka4eCTBOTO Ha YXMBOT - COI[MAJIHH B3aUMOOTHoIIeHHs (b=
-1,75, p=0,06) u oxomHa cpena (b= -1,53, p=0,055). Eqno ot
BB3MOJKHUTE OOSICHEHUS 3a JIMTIcaTa Ha 3HAYMMH pPE3YIITaTH
TI0 TE3M J[Ba JIOMEHA € MAJIKHAT pa3Mep Ha H3BaJIKaTa.

AONCKYCHUA

PesynraTuTe OT Ipoy4YBaHETO MOTBBPK/AaBAT KaKTO IbpBaTa
HU XUIOTe3a, Taka U JaHHUTE OT MPEJUIIHM U3CJICIABAHMUS,
KOMTO IOKa3BaT, 4€ XOpaTa C aJKOXOJIHAa 3aBUCHUMOCT MMAT
3HAUUTEITHO TIO-JIOIIHN PEe3YJITaTH BbB BCHUKH 00JIaCTH Ha Ka-
4eCTBOTO Ha JKUBOT B CPABHEHUE C MPEACTABUTEIUTE HA KOH-
TponHaTa rpyna (6). Te3u naHHM TOKa3BaT, 4ye (PU3MUECKOTO
1 TICUXOJIOTHYECKOTO (h)YHKIIMOHUPAHE, COIIMATTHUTE B3aUMO-
OTHOILEHUS U CPelaTa Ha alIKOXOITHO 3aBHCHUMHUTE Ca 3HAYU-
TEITHO KOMITPOMETUPAHHU.

[To-HaTaTBIIHUAT PErPECHOHEH aHAJIU3 HAa JAHHUTE Ha yvac-
THUILIUTE OT JIEKyBaHaTa rpyIma IoTBbp:KAaBa BTOpaTa HU XHU-
noTe3a, KaTo M0Ka3Ba, Y€ PaHHOTO HAyajo MOXeE 3HAuMUTel-
HO Jla MpeJcKake KauyecTBOTO HA JKUBOT Ha aJIKOXOJUIUTE.
JlaHHWTE TOKAa3BaT, Y€ PaHHOTO HAYaJO Ha ymorpedara Ha
AJIKOXO0JI KOMITPOMETHPA KaYeCTBOTO HA KUBOT IIPEIUMHO I10
OTHOIIEHHE Ha MICHXOJIOTMYECKOTO ChCTOSTHUE M XapaKTepHC-
TUKWTE Ha CpeJla Ha BKJIIOYEHUTE B M3CICABAHETO aJKOXOJI-
HO 3aBHUCHMU. Bbp3pacTTa Ha Ha4ano Ha ynorpebdara MoXxe Ja
00SICHM MJTBK TTPOIICHT OT (PU3UIECKOTO OJIATOTOTyYHe U CO-
[[HAJTHUTE B3aMMOOTHOILICHUSI Ha 3aBUCUMHUTE. Te3n TaHHH! He
CBOTBETCTBAT HA PE3yNTaTUTE OT MPEAHUIIHU HU3CICIBAHMUS,
KOMTO ITOKa3BaT, 4ye Bh3pacTTa Ha 3alodyBaHe Ha yrnoTpebara
Ha aJIKOXOJl € CJIad MPEJUKTOp 32 Ka4eCTBOTO Ha JKUBOT Ha
mitagute xopa (21). ToBa HechOTBETCTBHE Ha JaHHUTE MOXKE
Jla ce 00SICHM 4pe3 BB3PACTOBUTE PA3JINYMsI HA y4YaCTHHIIH-
T€ B MPOYYBAHUATA. BB3MOXKHO € Mo-MiIauTe yYacTHUIN
Jla UMaT I0-MaJIKO BJIOIIEHO KaueCTBO Ha XHBOT IOPAIU

MENTAL HEALTH

The results of our study revealed the significance
of the relationship between the years of alcohol use
and the physical and psychological domain of the
quality of life. Data shows that the years of alcohol
use could significantly predict the physical wellbeing
of the participants (b= -1,95, p<0,05). The value of the
adjusted coefficient indicates that 7% of the physical
status can be explained by the years of alcohol use (adj.
R?=.07). Hence, people from the treatment group with
more years of alcohol use have lower level of physical
wellbeing. However, years of alcohol use is a significant
but weak predictor for bad physical condition. Similarly,
the psychological wellbeing of the participants is also
significantly predicted by the variable years of use of
alcohol (b= -1,91, p<0,05). Data shows that 5,9% of
the psychological status of the alcohol addicts can be
explained by the variable years of alcohol use (Adj.
R?=.059). This means that people with more years of
alcohol use have worse psychological status. There
is also a strong tendency for significant relationship
between the years of alcohol abuse and the other two
domains of the quality of life - social relationships (b=
-1,75, p=0,06) and environment (b= -1,53, p=0,055).
One possible explanation for the absence of significant
results is the small sample size.

DISCUSSION

The results of the study confirm both our first hypothesis
and the data from previous research showing that people
with alcohol dependence have significantly worse
results on all domains of quality of life in comparison
to the representatives of the control group (6). This data
indicates that physical and psychological functioning,
social relationships, and the environment of the alcohol
addicts are significantly compromised.

Further regression analysis of the data of the
participants from the treatment group confirms our
second hypothesis showing that the early onset can
significantly predict the quality of life of alcoholics.
The data shows that the early onset of alcohol use
compromise the quality of life predominantly in regard
with the psychological and environmental status of
the alcohol addicts included in the study. The age of
onset can explain small percentage of the physical
wellbeing and social relations of the addicts. These data
do not correspond to the results from previous research
showing that the age of onset is weak predictor for the
quality of life of the young people (21). This discrepancy
of the data might be explained via the age differences of
the participants in the studies. The younger participants
might have less compromised quality of life due to the
shorter period of alcohol abuse.
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HO-KpaTKHs IIePUOJl Ha 3JI0yHOTpeda ¢ aJIKoXOJl.

JIOMBITHUTETHUAT PErPECHOHCH aHAJIW3 HA MAaHHUTE Ha 3a-
BUCHMUTE OT aJIKOXOJ YaCTHUYHO MOTBHPXK/IaBa TpeTara HH
xunote3a. Toil WICTpUpa, Ye mo-apirara ynorpebda Ha ai-
KOXOJ MOXK€ J1a OOSICHH MaJbK MPOIECHT OT (PU3UIECKOTO U
MICUXOJIOTMYECKOTO 3/paBe Ha MPEICTABUTEINTE HA EKCIie-
pUMeHTalHaTa Tpyma. Haaume ¢ TeHICHIMS 32 3HAYUMU pe-
3yJITATH U 33 IPYTUTE ABE 00JIACTH, H3MEPBAIIH Ka4eCTBOTO
Ha JKUBOT - COI[MATHH B3aUMOOTHOIIICHHS 1 (DaKTOPHU OT Cpe-
nara. IlonydeHnTe 4aCTUYHO MMOKPUBAT PE3YJITATUTE OT U3-
CJICJIBAHUATA HA JIPYTH H3CICIOBATENIN, KOUTO YCTAHOBSBAT
BPB3Ka MEXKIY MPOIBIDKUTEIHATA U CHCTEMHA yrnoTpeba u
Ka4eCTBOTO Ha )KMBOTA ITPH 3aBUCUMHU OT aikoxol (8). [lo-Ha-
TaTBHIIHUA W3CICABAHUS C TO-TOJISIM pa3Mep Ha H3BajJKara
MOTar Jia MOTBBPAST WM OTXBBPISAT XUIIOTE3aTa 3a POJISITa
Ha TOIMHUTE HAa yHOoTpeda Ha ajKoXoJ 3a MPOrHO3MpaHe Ha
Ka4eCTBOTO Ha )KHUBOT MPU 3aBUCUMUTE OT aJIKOXOJI, CBHP3aHO
C Te€31 00/IaCTH.

Boerpeku ue pesyiaTaTuTe OT HAIIETO HM3CIEABaHE ca 00e-
masalu, T TpﬂGBa aa 6"]),ZlaT HOTB"I)leeHI/l nin OTXBLpHeHI/I
OT OBJCUIN MPOYUYBAHUS, U3MEPBAIIH CHIIUTC KOHCTPYKTH.
3a1p1004CHOTO MO3HABAHE HA MPEIUKTOPUTE 32 JIOMIOTO Ka-
9YEeCTBO Ha )KHBOT IIPU 3aBUCHMHTE OT aJIKOXOJ MOXKE J1a Obie
MOJIE3HO 3a IeNKuTe Ha npeBeHnusTa. Mudopmanusra, CBbp-
3aHa C BJIOIIEHOTO KAYeCTBO HA JKUBOT Ha alIKOXOJHIIUTE B
M3CIIeABAaHNATE 00JACTH, MOJKE Jia CE M3IIOJI3BA 3a IEJINTE Ha
JICYCHUETO U PeXaOMIINTAIMSITA HA 3aBUCHMUTE OT aJIKOXOII.
B kaMHMYHATA TPAKTHKA OLEHKUTE Ha KAYeCTBOTO Ha JKUBOT
MOraT Ja IMOAIOMOrHAT KJIWHUIUCTUTE MPHU MPEICHKATa UM
3a 00JIaCTHTE, B KOUTO MAlMEHTHT € Haii-3acerHar ot 3a00J1s1-
BaHETO, U TPU B3EMAHETO Ha pelleHus 3a jedenue. [locnen-
BalllUTEC OLICHKMW MOraT aAa AaaaT Bb3MOXHOCT Ha 3[lpaBHl/ITe
CHCIMAJIUCTH J1a OLCHST IIPOMECHUTE B KAYECTBOTO HA )KHBOT
B X0JIa Ha JICYCHUETO.

®unancupane: ToBa m3cnenBane ¢ puHaHCHpaHO OT Harmo-
HaHAA (POHJ 3a HAyYHU H3cienBaHus Ha PemyOnuka bobi-
rapusi, MUHUCTEPCTBO Ha 00pa30BaHMETO M HayKaTa, TPaHT
Ne KP-06-H25/5 ,,B3anMoBpB3Ka MEXTY IICUXO0-COITUATTHU U
SMUTEHEeTHYHH XapaKTEePUCTUKH IIPH JIHIIA C ITPoOIeMHa yIo-
Tpeba Ha CUXOAKTHUBHH BELIECTBA ,,.

CranoBume Ha CbBeTa 32 HHCTHUTYHHOHAJIEH KOHTPOJI:
W3crenBaHeTo € MPOBEICHO B CHOTBETCTBHE ¢ Jlekapanusra
oT Xem3uHKH 1 € 0100peno ot Ernunara komucust Ha MHcTH-
TyTa 1o (pU3MOJIOTHS Ha PACTCHUsATA U TeHEeTHKa, bparapcka
akazneMus Ha HaykuTe (koa Ha mpoTokoina 1/20.03.2019).

Jexapanus 3a uHpopmupano cbriacue: Ilonyueno e un-
(bopMupaHo chriacue OT BCHYKH YYaCTHUIIHM B TPOYUYBAHETO.
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Additional regression analysis of the data of the alcohol
addicts partially confirms our third hypothesis. It
illustrates that longer alcohol use can explain small
percentage of the physical and the psychological
health of the representatives of the treatment group.
There is a tendency for significant results for the other
two domains measuring the quality of life — Social
relationships and Environment. The findings partially
overlap with those of other researchers who have found
an association between prolonged and systemic use
and quality of life in alcohol-dependent individuals (8).
Further research with bigger sample size can confirm or
reject the hypothesis of the role of the years of alcohol
use for the prediction of the quality of life in alcohol
addicts related to these domains.

Although our research findings are promising, they need
to be confirmed or denied by future studies measuring
the same constructs. Deeper knowledge of the predictors
of bad quality of life in alcohol addicts can be useful
for the purposes of the prevention. Information related
to the compromised quality of life of alcoholics in the
studied areas can be used for the purposes of treatment
and rehabilitation of alcohol addicts. In clinical practice
the assessments of quality of life can assist clinicians in
making judgements about the areas in which the patient
is most affected by the disease and in making treatment
decisions. Follow-up assessments can enable health
professionals to assess changes in quality of life over
the course of treatment.
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NMCUXOJNTOMMYECKU KOPEJIATU
HA OPTOPEKCUA HEPBO3A B
BBbJIFTAPCKU COLUMNO-KYNTYPEH
KOHTEKCT

Mnuxaeaa Benopemka

Codghuiicku ynusepcumem ,,Ce. Knumenm Oxpuocku*

PE3IOME

Bweeoenue: 30pasociosnomo xpanene cmasa 6ce no-nony-
JIAPHO cped 0bwecmeomo 1 0as8a OMpadiceHue 8 XpaHumeJ-
Hume noeedenus U Ha2iacu Ha Xopama.

Ilenma na npedcmasenomo uzciedsane e 0a Npoyyu 83au-
MOBPB3KAMA MeHCOY TUYHOCHUME XAPAKIMEPUCTIUKU 1O
mooena na ,, I onemume nem’’, mpesosjcnocmma, oenpecusma
U cumMnmomume Ha OpMoOPEKCUsi Hepso3d.

Mamepuan u memoou: 3a O0a ce npociedam 6pv3Kume
MedHCOY XPAHUMETHO HAPYULeHUE OPMOPEKCUsl HEPBO3d, Y-
HOCMHU XAPAKMEPUCUKY U YOOBIEMBOPEHOCHL O JHCUBOMA
€a U3NON36aHU GBNPOCHUK 34 U3MEpP8AHe HA 0bcecusHume
Haznacu kvm 30pasociosno xpanerne (ORTHO-15; 2005), 6vb-
NPOCHUK 30 OYEHABAHE HA MPEBOICHOCIIMA KAMO TUUHOCMHA
uepma (STAI; Spilberger, 1983), kpamra éepcust Ha bnpoc-
HUK 3a uzmepeane Ha auunocmuume uyepmu om I onemume
nem (BFI-10; Rammstedt & John, 2007), camooyenvuna cxa-
na 3a denpecus (SDS; Zung, 1967) u ckaaa 3a yooeiemeope-
nocm om scusoma (SWLS; Pavot & Diener, 1993). B uzcaeo-
sanemo yuacmeam 161 auya (X=32, SD=9,73).

Pesyimamu: Hanpasenume ananiusu ycmanosssam oughe-
PEHYUPAHA POJIsL HA 0eMOo2pa@CKume Xapakmepucmuky noi,
8b3pACM, CeMElHO NOJI0JCeHUe, CNA36aHe Ha duema u 30pa-
B0CJI0BHO CHCMOsIHUE 8bPXY CKaaume 3a opmopexcus. Yema-
HOBS186aM e KOHCUCMEHMHU CLAOU U YMEPEHU NOJIONCUMETHU
KOPENayUOHHU 8PB3KU MeHCOy HUBAMA HA MPEBONICHOCH U
denpecust U 6CUYKU (YAKmopu om CKaiama 3a Opmopexcus,
KAKmo u ciabu ompuyamennu KOpeiayuu ¢ Hueama na yoo-
eremeopenocm om dcusoma. Omuumam ce crabu Kopena-
YUOHHU BPBIKU MENHCOY TUUHOCMHAMA Yepma HeEPOMU3bM
u ckarama sa opmopexcust. Pecpecuonnusm ananius nokasea
nPeoOUKmMusHa CMOUHOCM HA 0enpecusima 3a OPMmopPeKCULHO-
mo noseoeniue.

3aknrouenue: Hacmoswomo uzciedsane 0mxpusa noaodicu-
MeNHU 8PB3KU MENHCOY CPAGHUMENTHO HOBOMO XPAHUMENHO
Hapyuienue opmopeKcus Hepeosd, 0enpecusl, mpegoiCHOCM
U HEBPOMU3LM U OMPUYAMETHA BPBIKA C YOOBIEMEOPEHOCN
om orcugoma. Ilonyuenume pezynmamu mozam 0a ce U3non3-
6am 3a CKpUHUHZ U OUAZHOCIMUKA U 04 ce NPUNoNCAm 6 npo-
epamu 3a no0oopsasane Ha XPaHumeaHomo noseoeHue.

KurouoBu 1yMH: opTOpeKcHs HEPBO3a, TMIHOCTHU
XapaKTEPUCTHKH, yIOBIETBOPEHOCT OT KUBOTA

MENTAL HEALTH

PSYCHOLOGICAL
CORRELATES OF ORTHOREXIA
NERVOSA IN A BULGARIAN
SOCIO-CULTURAL CONTEXT

Mihaela Beloreshka
Sofia University “St Kliment Ohridski”

ABSTRACT

Introduction: Healthy eating is becoming more and
more popular among society and is reflected in people‘s
eating behaviors and attitudes.

The aim of the study is to investigate the relationship
between personality characteristics according to the
,,Big Five“ model, anxiety, depression and symptoms of
orthorexia nervosa.

Material and methods: In order to investigate the
relationships between orthorexia nervosa, personality
characteristics and life satisfaction, a series of
questionnaires were used to measure obsessive
attitudes towards healthy eating (ORTHO-15; 2005),
anxiety as a personality trait (STAIL; Spilberger,
1983), a short version of the Big Five Personality Trait
Questionnaire (BFI-10; Rammstedt & John, 2007),
Self-Rating Depression Scale (SDS; Zung, 1967), and
Life Satisfaction Scale (SWLS) ; Pavot & Diener, 1993).
161 subjects participated in the study (X=32, SD=9.73).

Results: The analyses found a differential role of the
demographic characteristics gender, age, marital
status, dietary compliance and health status on the
orthorexia scales. Consistent weak to moderate positive
correlations were found between levels of anxiety and
depression and all factors of the orthorexia scale, as
well as weak negative correlations with levels of life
satisfaction. Weak correlations were reported between
the personality trait neuroticism and the orthorexia
scale. Regression analysis showed predictive value of
depression for orthorexic behavior.

Conclusion: The present study found positive
associations between the relatively new model of
disordered eating orthorexia nervosa, depression,
anxiety, and neuroticism and a negative association
with life satisfaction. The obtained results can be used
for screening and diagnosis and applied in programs to
improve patterns of eating behavior.

Keywords: orthorexia nervosa, personality
characteristics, life satisfaction
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BbBEOEHUE

Opropekcust HepBo3a (OH) e cpaBHHTETHO HOB TEPMHUH B
pa3cTpoicTBaTa Ha XpaHEHETO, KOWTO BCE OLIE HsIMa TBBHPJIO
nepuHIpana GopMyInpoBKa, HO MPUAOOHUBA BCE MO-TOIAMO
3HAa4YE€HHE W Ba)XKHOCT B c(hepara Ha TICHXOJIOTHS Ha 3[paBe-
To. KBM /HEIIHA aTa OpTOPEKCHs HEpBO3a HE € BKIIIOYCHA B
JTUATHOCTHYHHS HAPBYHUK HA AMEpHUKaHCKaTa MCUXUaTPUd-
Ha acoIlAIUs U CIEIOBATENIHO HE CHIECTBYBAT OQUITHATHH
nuarHocTHdHH Kputepui (1). Hsaxon oT cumnToMHATE Ha Op-
TOPEKCHS MOTaT J1a C€ OTKPHUST B KaTeropus Heyrounenu pas-
CTpOiiBa Ha XpaHEHETO B MexayHapoaHaTa CTaTUCTHUUYECKA
knacudukanus Ha 00JIECTUTE U MPOOIEMUTE, CBBP3aHHU ChC
3IpaBeTo, HO HEe (PUTYpPUPA KaTO OTACITHO Pa3CTPOICTBO (2).

Haii-o6m1o T4 ce ompezens kato odcecus M0 34paBOCIOBHOTO
xpaneHe (3). JIuna ¢ opTopekcus HepBO3a eTUMUHUPAT OIpe-
JICJICHU XpaHH, KOUTO TE CUUTAT 32 HE3/]PaBOCIOBHU ¥ HEUHC-
tu. Te n30srBaT XpaHu ¢ BUCOKO ChABPIKAHKUE Ha COJI, 3aXap
W Ma3HUHH, XpPaHU, KOUTO ChIBbPKAT T€HHO-MOIUPHIIMPAHH
CBHCTABKH, XepOULIUIH, IECTHIMIU 1 U3KYCTBEHH ChCTaBKH,
KaKTO M MPOIYKTH C HEOpraHWueH mpousxon. JInyHocTu c
OH wmorar na cinenBaT pa3jiMyHU PESKUMHU HAa XpaHEHE KaTo
HalpuMep BereTapuaHcTBO, BEFAHCTBO, CYPOBOSJICTBO, (Gpy-
TapuaHCTBO, MAaKPOOMOTHYHO XpaHeHe u T.H. (4, 5).

Cuura ce, 4e Ta3u 00cecHs ce MopaxJia OT )KeJIaHHe 1a Ce Oll-
TUMH3HpPA 3APABETO U OJIaroChCTOSHUETO (6), KOSTO CaMo T10
cebe cH He ce THIKYBa KaTo TpeBOXHO. Hsikon n3cienoBate-
JIM TOpU PA3rIIekKaaT 1Ba THIIA 00CECHS 10 3[PaBOCIOBHOTO
XpaHeHe — 37paBOCIIOBHA U naTtojoruyHa (7). 3acersaTure ot
HEro CTpajar OT 3HAYUTEIHU XPaHUTEIHU orpaHnndeHus (8),
XpaHuTenHU Aeunutu u 3aryda Ha termo (9, 10), kakTo u
00CEeCHBHH MHUCITH, EMOLIMOHAHO HEIOBOJICTBO M CHIJTHA U30-
mupanoct (11, 12, 3)

OpTOpeKcust HepBO3a MOXKE Jla TOBEJC 10 CEPHO3HU (Pr3nue-
CKH W TICUXOJIOTUYHH YCIIOKHCHHS KaTO KaJOpUeH Ae(UIUT,
JIUIICa HAa BUTAMUHU U MHHEpald, racTPOCHTEPOJIOTUYHU
MpOOJIEMHU, CTOMAIIHUA BB3MAJICHUS, aHEMHUS, OCTCOICHHS,
XUTNOHATPEMUsI, TAHIIUTONCHHS, ChpJcYHA HEJOCTATHYHOCT,
nucTpec u corpanaa usonamnus (13, 11, 9, 10). Benpeku ToBa,
OH Bce omie He ce AMarHOCTHIIHPA JOCTATHUHO T00pe U Impo-
OrmemaTHKaTa ce Hy)KJae OT OIIe U3CICBAHUSA, KOUTO Ja I10-
TBBPIAT CHMIITOMHTE Ha HapymeHueTo (14).

Xopara ¢ uzsBena cumnromaruka Ha OH cbio Taka cho01a-
BaT 3a MO-HUCKO OJIArOIOIydYue, MO-HUCKO yIIOBICTBOPEHUE
OT >KMBOTA U MO-BUCOKM HUBA HA CUTYaTUBEH CTPEC OT TE3U C
Hucku nokasarenu 3a OH. Cnopen nannute OH He npenocrta-
BS [TOYTH HUKAKBA IPEIUKTUBHA CTOIHOCT 3a OJaromoryque

(15).

L[eﬂTa Ha MpEACTaBCHOTO U3CJICABAHC € Ja NPOyYHu B3anMO-
Bpb3KaTa MEXKAY JUYHOCTHUTE XApPAKTECPUCTHUKU IO MOJLCIIa
Ha ,,FOJ'IeMI/ITe HeT“, TPEBOXKXHOCTTA, ACNPECUATA U CUMIITO-
MHUTEC Ha OPTOPCKCHUSA HCPBO3a.

MATEPWAN W METOOU

3a u3crenBaHe Ha OPTOPEKCHs HEPBO3a, KAKTO M B3aMMO-
BpbB3KaTa I C IMYHOCTHUTE XaPAKTEPUCTUKH Ca U3IMOI3BAHH

MENTAL HEALTH

INTRODUCTION

Orthorexia nervosa (ON) is a relatively new term
in eating disorders that does not yet have a firm
and precise definition, but is gaining an increasing
importance in the field of health psychology. To date,
orthorexia nervosa is not included in the diagnostic
manual of the American Psychiatric Association, and
therefore no formal diagnostic criteria exist (1). Some of
the symptoms of orthorexia can be found in the Eating
Disorders Not Specified category in the International
Statistical Classification of Diseases and Related
Health Problems, but it does not classified as a separate
disorder (2).

It is generally defined as an obsession with healthy
eating (3). People with orthorexia nervosa eliminate
certain foods that they consider unhealthy and impure.
They avoid foods high in salt, sugar and fat, foods that
contain genetically modified ingredients, herbicides,
pesticides and artificial ingredients, as well as non-
organic products. Individuals with ON may follow
different dietary regimes such as vegetarianism,
veganism, raw foodism, fruitarianism, macrobiotic
nutrition, etc. (4, 5).

This obsession is thought to stem from a desire to
optimize health and well-being (6), which in itself is
not interpreted as worrisome. Some researchers even
consider two types of obsession with healthy eating—
healthy and pathological (7). Those affected suffer
from significant dietary restrictions (8), nutritional
deficiencies, and weight loss (9, 10), as well as obsessive
thoughts, emotional disturbances, and intense isolation
(11, 12, 3).

Orthorexia nervosa can lead to serious physical and
psychological complications such as caloric deficit,
lack of vitamins and minerals, gastroenterological
problems, gastric inflammation, anemia, osteopenia,
hyponatremia, pancytopenia, heart failure, distress and
social isolation (13, 11, 9, 10). However, ON is still not
well diagnosed and the issue needs more research to
confirm the symptoms of the disorder (14).

Individuals high in ON symptomatology also report
lower well-being, lower life satisfaction, and higher
levels of situational stress than those low in ON.
According to the data, ON provides almost no predictive
value for well-being (15).

The aim of the present research is to investigate
the relationship between personality characteristics
according to the ,,Big Five* model, anxiety, depression
and symptoms of orthorexia nervosa.

MATERIAL AND METHODS

To investigate the relationship between orthorexia
nervosa with personality characteristics, validated
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YTBBPIEHU CTaHJaPTU3UPAHU BBIIPOCHULU, KOUTO Ca OllUca-
HHU 10-101y. BbIpocHUIIUTE ca NOI'BIBAHYU U3LSIO OHJIANH,
KaTo 3a LIeJITa € I0JIyYEHO TAXHOTO MH(GOPMUPAHO ChIIIacHe:

- BbnpocHuk 3a u3MepBaHe HAa 00CeCMBHMTE HAIJIacu
KBM 3[PAaBOCJIOBHO XpaHeHe (OPTOpPeKCHSI HepPB0O3a),
ORTHO-15. (16);

- BrbnpocHuk 3a oueHsiBaHe HAa TPEBOKHOCTTA KATO JNY-
HoctoBa yepta STAL (17);

- Kparka Bepcusi Ha BBIPOCHUK 32 H3MepBaHe HA JINY-
HocTHUTe YyepTH oT l'otemute ner (BFI-10) (18);

- Camoouenbyna ckaJia 3a nenpecus (SDS) (19);

- CkaJuaa 3a yjaoJieTBopeHocT oT :kuBota (SWLS) (20,
21).

PECMOHAEHTH

B u3zcnenBaneTo B3exa yuactue 161 nuia Ha Bb3pacT MEXIY
14 u 59 romuum (X=32, SD=9,73), ot kourto 143 xenu u 18
MBKe. 3a [eIUTE Ha IIPOYyYBAHETO PECIIOHJICHTHUTE ca Tpy-
MUpaHu B IBE BB3pacToBu rpymu: 14-32 1. (N=87) u 33-59
. (N=74). [To-roisiMaTa 4acT OT M3CJCABAaHUTE JHUIIA ca Ce-
MEHHU WM JKUBECIIN ¢ MapTHROP win cemeicTBo (N=101)
U TI0-MaJIKO ca Te3H, KOUTO A HECEMEHHM WJIN pa3BelCHH
(N=59). Ilpubnu3utenHo paBeH € OpOsAT Ha CIIA3BAIIHUTE
nueta (N=84) u Te3u, KOMTO HE CHa3BaT JUETAa B MOMEHTA
(N=77).

Cropen 3ApaBOCIIOBHOTO ChCTOSIHHE, HAW-TOJSIM Opoil pec-
MOHACHTH TIOTaJIaT B rpynara B J0OpPO U MHOTO 100po 371pa-
Be (N=72), ciienBaHu OT T€3U B CPAaBHUTEIHO JO0OPO 31paBe
(N=62). ITo-manKo ca Te3u, KOUTO JOKJIaABaT 3a JIOMIO 37pa-
Be (N=27).

PE3YJITATH

» CTPYKTYPHA OPrAHU3ALNA HA
BBbITIPOCHUKA 3A OPTOPEKCUA
HEPBO3A

3a npoBepka Ha (pakTOpHaTa CTPYKTYpa € HarpaBeH (HakTo-
PEH aHaJHu3 M0 METO/A Ha INIABHUTE KOMIIOHEHTH U OPTOro-
HaJTHa poTalus 110 MeTo/ia Ha BapuMakc ¢ Hopmanu3zanus Ha
Kaiizep (Varimax with Kaiser Normalization). IIpoBenenu-
AT (aKTOPEH aHajJW3 MOKa3Ba HAJMYMETO HA YeTHUpU (ak-
TOpa, CMHUCJIIOBO HaUMEHOBAHU E€MOIIMOHAJICH, KOTHUTHBEH,
TIOBE/ICHYECKN M KJIWHUYEH. BbrpenrHara KOHCHCTEHTOCT,
n3MepeHa ¢ koepunueHt Anda na Kponbax, e 0=0,750, a
¢akTopuuTe Teria Ha aiitemure Bapupar ot 0,838 mo 0,465.
[TpoueHTHT Ha oOIIaTa 0OsicCHEHa BapHalys 3a BIIPOCHUKA €
53,1%, K0eTo ¢ mpU3HAK 32 MHOT'O JOOpa BaJIHIHOCT.

OpuruHaiHaTa Bepcus Ha BBIIPOCHUKA U3BEX 1A TPH (PAKTO-
pa. BBIPOCHUKBT € aganTupaH U CTaHIPaTH3NPaH 3a IbPBU
BT 32 OBATAPCKUS COMUOKYNTYpeH KoHTeKCT oT C. Kapabe-
npoBa u M. I1unesa, KbAETO CHIIO € U3BEACH MOJIEN C YETUPU
dakropa (21).

MENTAL HEALTH

standardized questionnaires were used, which are
described below. The questionnaires were completed
entirely online, and their informed consent was obtained
for this purpose:

- Questionnaire for measuring obsessive attitudes
towards healthy eating (orthorexia nervosa),
ORTHO-15. (16);

- Questionnaire for assessing anxiety as a personality
trait STAIL (17);

- Short version of the Big Five Personality Trait
Questionnaire (BFI-10) (18);

- Self-Rating Depression Scale (SDS) (19);
- Satisfaction with Life Scale (SWLS) (20, 21).

PARTICIPANTS

161 subjects between the ages of 14 and 59 (X=32,
SD=9.73) took part in the study, of which 143 were
women and 18 were men. For the purposes of the survey,
respondents were grouped into two age groups: 14-32
years (N=87) and 33-59 years (N=74). The majority
of respondents were married or living with a partner
or family (N=101) and fewer were single or divorced
(N=59). There were approximately equal numbers of
dieters (N=84) and those not currently dieting (N=77).

According to health status, the largest number of
respondents fell into the group in good and very good
health (N=72), followed by those in relatively good
health (N=62). Fewer reported poor health (N=27).

RESULTS

» STRUCTURAL ORGANIZATION
OF THE ORTHOREXIA NERVOUS
QUESTIONNAIRE

To verify the factor structure, a factor analysis was
performed using the method of principal components
and orthogonal rotation using the method of Varimax
with Kaiser Normalization. The factor analysis shows
the presence of four factors, named emotional, cognitive,
behavioral and clinical. The internal consistency
measured by Cronbach‘s Alpha coefficient was 0=0.750,
and the factor weights of the items ranged from 0.838 to
0.465. The percentage of total explained variation for the
questionnaire was 53.1%, indicating very good validity.

The original version of the questionnaire elicited three
factors. The questionnaire was adapted and standardized
for the first time for the Bulgarian sociocultural context
by S. Karabelova and I. Pileva, where a model with four
factors was also derived. (21).
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« BAPUALINN B CKAJIA OPTOPEKCUA
HEPBO3A

3a nmpoyuBaHe Ha AU epeHIupaniaTa poJisi Ha AeMorpaQCKu-
Te (haKTOpH BHPXY OPTOPEKCHsI HEPBO3a € MPUIIOKEH t-test 3a
HE3aBHCHMU M3BAIKH M €THO(PAKTOPHU JUCIEPCHOHHU aHA-
JIM3M 32 HE3aBUCUMU M3BaIKH (Tal. 1).

Tabnuuya 1. JugpepeHuyupaujo enusiHue Ha demoepaghckume
XapakmepucmuKU 8bpXy OPMOPEKCUsI

MENTAL HEALTH

* VARIATIONS IN ORTHOREXIA
NERVOSA SCALE

To investigate the differentiating role of demographic
factors on orthorexia nervosa, t-test for independent
samples and one-way analysis of variance for independent
samples were applied (Table 1).

Table 1. Differentiating EFFECT of demographic
characteristics on orthorexia

Mon/ Bb3pact / CemeiiHo Cna3BaHe Ha | 34paBOC/NOBHO
Gender Age nonoxewue / puvera / cbecToAHME [
Marital Dieting Health status
status
EmoyuoHaneH pakmop / Emotional factor 6,660*** 5,754%%* 5,277*** 1,295%** 7,852%**
KozHumueeH pakmop / Cognitive factor 0,839*** 3,826%** 0,005%** 0,903*** 0,910
Mosedenuecku pakmop / Behavioral factor 1,081 3,452 2,090 1,634+ 0,432
Knunuuen pakmop / Clinical factor 1,993 4,421 0,077%** 0,137 0,702
06w pesyamam OH / Total score ON 4,635%** 3,041%** 2,741%** 2,741%%* 4,881%**

*. p<0,05; **-p<0,01; ***p<0,001

[Monsr m BB3pacTTa AuepeHIHpaT 3HAYMMO CKajara Ha
Emormonanaus  (t(158)=6,660; p<0,001) m KormutuBHUA
daxrop (t(158)=0,839; p<0,001), kakTO M OOWIMS pe3yaTar
(t(158)=4,635; p<0,001). Kenure n mumaaute xopa 10 32 T.
UMarT T0-BUCOKH PE3yJITaTh M0 CKaJIUTE 32 €MOIIMOHAIHHMS
(axTOp, KOTHUTUBHUS (HaKTOp M OOIIUS PE3yITaT OT MBKETE
1 Xoparta Ha Bb3pacT 32-59 r. Pe3ynTarsT He € U3HEHaABAlll,
THIl KaTo TPaIUIMOHHO XCHUTE ca TE3H, KOUTO Ce MHTepe-
CyBarT IOBeY€e Ha 3APAaBOCIOBHATE HABUIM M BHHILICH BUJ, 32
pas3inKa OT MBXETe, KOUTO pa3duTaT Ha JPYTH TOBEACHHUS.

CeMeifHOTO TOJIOJKEHHUE ChIIO AudepeHnupa 3HaUUMO CKa-
nuTe 3a emonnonanHus dakrop (t(158)=5,277; p<0,001), kor-
nutuBHAS dakrop (t(158)=0,005; p<0,001), kimununns dak-
top ((158)=0,077; p<0,001) u obmwms pesyrarar (1(158)=2,741;
p<0,001). HecemeitHUTE pECIIOHICHTH Ca C TTO-BUCOKH Pe3yJl-
TaTH MO CKaJaTa 32 eMOLMOHAJHUS (aKTOp, KOTHUTHBHHS
(dakTop, KTHHUIHUS (PaKTOp M OOIIHS PE3yIITaT, B CPaBHEHUE
¢ rpylara Ha CeMEMHHUTE. YCTAHOBSIBA €€, Y€ HAJIUYUETO HA
CEMEHNCTBO UJIM MAPTHHOP, C KOI'OTO €€ JKUBEE HA CEMEHHU Ha-
Jasa, T0Ka3Ba 3HaunMMa Pas3jinKa BbPXY MOBEAEHHETO U TO B
HIOJIOKHUTEITHA TI0OCOKA.

BB3MokHO 00sICHEHHE €, Ye XOpaTa KOUTO JKUBEAT B OpaK HIIn
Ha CeMEIHM Hayaja pasnoarar ¢ mo-Majiko CBOOOIHO BpeMe,
KOETO J1a MOCBEIaBaT BbPXY U3JIHIIHO MJIAHUPAHE Ha XPaHe-
HeTo. XopaTa ¢ OPTOPEKCHsl Ca CKJIOHHHU Jia KOH(UTypHpar
JMeTaTa cu JIeH MO JIeH, KaKTO U Jia CH Ha0aBsIT XpaHUTETHH
MPOAYKTH OT Pa3IUvHH, CIeuaIn3upanu Marasusad (11, 12),
KOETO OTHEMa 3HAYUTEIHO BpeMe, C KOETO CeMeiHuTe Xopa
HE pasroJiarar.

VYcTaHOBsIBa ce, Y€ CHa3BaHETO HA XPAHHUTCICH PEKUM
OKa3Ba CTATUCTUYECKH 3HAYMMO BIHSHHE BBPXY CKalld-
te Ha emormonamHus (F(3,157)=1,295; p<0,001), xoruu-
tuBaEA  (F(3,157)=0,903; p<0,001), moBemeHueckus ¢ak-
top (F(3,157)=1,634; p<0,01), xakTo W oOmHs pe3ynTar
(F(3,157)=2,741; p<0,001). PecionaeHTHTE, KOUTO B MOMEH-

* p<0,05; **-p<0,01; ***-p<0,001

Gender and age significantly differentiate the Emotional
scale (t(158)=6.660; p<0.001) and the Cognitive factor
(t(158)=0.839; p<0.001), as well as the total score
(t(158)=4.635; p< 0.001). Women and young people under
32 scored higher on the emotional factor, cognitive factor
and total score scales than men and people aged 32-59.
The result is not surprising, as traditionally women are
the ones who care more on healthy habits and appearance,
unlike men who rely on other behaviors.

Marital status also significantly differentiated the scales
for the emotional factor (t(158)=5.277, p<0.001), the
cognitive factor (t(158)=0.005; p<0.001), the clinical
factor (t(158)=0.077; p<0.001 ) and the total score
(t(158)=2.741; p<0.001). Single respondents scored
higher on the emotional factor, cognitive factor, clinical
factor, and total score scales than the married group.
It is established that the presence of a family or a
partner with whom one lives on a family basis shows a
significant difference in behavior and the direction of the
relationship is positive.

A possible explanation is that people who live in a
marriage or family structure have less free time to devote
to excessive meal planning. People with orthorexia tend
to configure their diet day by day, as well as to obtain
food products from different, specialized stores (11, 12),
which takes up a lot of time that family people do not
have.

It was found that adherence to a diet had a statistically
significant effect on the scales of the emotional
(F(3,157)=1,295; p<0,001), cognitive (F(3,157)=0,903;
p<0,001), behavioral factor (F(3,157) =1.634; p<0.01),
as well as the overall score (F(3,157)=2.741; p<0.001).
Respondents who are currently on a diet have a
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Ta Ca Ha XpaHUTCJICH PEKHUM UMAT CTaTUCTUYCCKU 3HAYUM,
MO-BUCOK PE3YJITAT IO CKAJIMUTEC Ha €MOLHMOHAJIHUA, kornu-
TUBHUA U MMOBCACHYCCKU A (1)aKTOp, KaKTO " 06HII/I${ pe3yarar
OH, B CPAaBHCHUE C XOpaTa, KOUTO HE CIIa3BaT PCIKUM.

31paBOCIOBHOTO CBHCTOSHHE CBHIIO € (haKToOp, KOWTO pas-
rpaHMYaBa 3HAYMMO PECHOHICHTUTE IO CKajlaTa Ha eMO-
nuonanuus Qaxrop (F(3,157)=7,852; p<0,001), kakTo u 00-
s pesyntat (F(3,157)=4,881; p<0,01). Peructpupa ce, ue
W3CIIeBAHUTE JIMIA B JOOPO W MHOTO T00pO 3/1paBe MMat
CTaTUCTUYECKH 3HA4YMM, I0-BHCOK pe3yJiTaT MO CKajiaTa Ha
eMonnoHanHus GakTop u obmwus pesyarar OH B cpaBHeHHE
¢ XOopaTa, KOUTO ca B JIOWIO 37paBe. 3HaYMMa pa3jihKa uMa
CBIIO TaKa M MEX/y Ipylara B CpaBHUTEIHO 100PO 3/paBe U
Ta3M B JIOLIO 3[paBe MO CKajaTa 3a eMOLMOHAIHUS (GaKkTop.

Oxa3sBa ce, e JIOLIOTO 3/[PABOCIOBHO ChCTOSIHUE HE € CBBP3a-
HO C [TO-YECTUTE MPOSIBU HA TPEBOKHOCT U 0OCECHS MO OTHO-
[ICHHUE Ha MPOU3XO0/la U KaueCTBOTO Ha xpaHarta. ThKMO 00-
PaTHOTO, M3CIIEIBAHUTE JIMI[A, KOUTO JOKJIAZBAT 3a J0OpO U
MHOT'0 100pO 3/[paBe MMOKa3BaT 3HAYUMO [10-BHCOKO HUBO Ha
opropekcus. To3u pe3ynTar Moxke Ja ce THJIKyBa ChC CXBa-
I[aHETO, Y€ B OCHOBATA HA MOTHBALIUSTA 38 OPTOPEKCHSI CTON
CTpaxbT U TPCBOXKHOCTTA OT pa360ﬂﬂBaHe B €/1UH I10-HATAaTb-
IIeH ObJeI MOMEHT, HO HE M C HAJIMYUETO Ha 3/{PaBOCIOBEH
pooIIeM.

OTHOBO, TO3W PE3yJITaT MOXE J1a ce pa3dupa U KaTo BPbH3-
Ka MEXJly CJICZIBAHETO Ha 3JIPaBOCIOBHH HABUIM U XpaHEHE
W HaJIMYUETO Ha A00pOo 3/1paBe KaTo MPsK Pe3yiTar OT Te3H
ToBe/IeHN . B TO31 cMHCHJI BHUMATETHOTO MOAOMPAHETO HA
XpaHUTE U TAXHOTO IMPUTOTBSHE MOXE €BEHTYaJIHO Ja CITy-
KU 1 KaTo JIBJITOCPOYHA PEBEHIINS OT PAa3BUTHE Ha 3/[PaBO-
CJIOBHHM IIpoOiIeMHu.

KoHncrarupa ce, 4e HUBOTO Ha JETIpecHs OKa3Ba CTATHCTH-
YeCKM 3HAUYMMO BIIMSHUE BBPXY CKajara Ha eMOIHMOHal-
Hus paktop (1(158)=6,010; p<0,001) u oburus pesynarar OH
(t(158)=4,152; p<0,001), a TpeBoxkHOCTTa 3HAUYUMO IHDe-
peHnmpa ckaiuTe 3a emoruoHamHus dakTop (t(158)=5,393;
p<0,001), xorauTuBHHS hakTop (t(158)=2,305; p<0,01) u 006-
mus pesyarar OH (t(158)=4,669; p<0,001) (tab. 2). U3cnen-
BaHUTE JIMIA C TI0-BUCOKO HUBO HA JICTIPECHS 1 TPEBOXKHOCT
ca C IMO-BHUCOKM PE3YJITATH M0 CKajaTa 3a eMOLMOHAIHHUS
(dakTop M 00U pe3ynTaT 3a OPTOPEKCHUsS, B CpPaBHEHHE C
rpynara ¢ no-HHCKH HUBA Ha JIEPECHs] U TPEBOIKHOCT.

Ta6bnuuya 2. [JughepeHuyupaw,o enusiHue Ha rncuxuyHume
ghakmopu Mo OMHOWeHUe Ha OPMOPEKCUS

[Oenpecus TpeBOXHOCT
F F
EmoumnoHaneH ¢pakrop 6,010%*** 5,393%**
KorHutueeH dpaktop 2,780 2,305*
MoBepeHYecKu pakTop 0,414 0,007
KnuHuueH ¢pakrop 0,157 0,705
06w, pesyntat OH 4,152%** 4,669***

* p<0,05; **-p<0,01; ***-p<0,001

MENTAL HEALTH

statistically significant, higher score on the scales of
the emotional, cognitive and behavioral factors, as well
as the total OH score, compared to people who do not
observe a diet.

Health status was also a factor that significantly
differentiated respondents on the emotional factor scale
(F(3,157)=7.852; p<0.001) as well as the total score
(F(3,157)=4.881; p<0.01). It was reported that subjects in
good and very good health had a statistically significant,
higher score on the scale of the emotional factor and the
total ON score compared to people who were in poor
health. There was also a significant difference between
the group in relatively good health and the group in poor
health on the emotional factor scale.

It turns out that poor health is not associated with
more frequent manifestations of anxiety and obsession
regarding the origin and quality of food. On the contrary,
subjects who reported good and very good health showed
a significantly higher level of orthorexia. This result can
be interpreted with the understanding that the motivation
for orthorexia is based on the fear and anxiety of getting
sick at a later point in the future, but not with the presence
of a health problem.

Again, this result can also be understood as a relationship
between following healthy habits and eating and having
good health as a direct result of these behaviors. In
this respect, the careful selection of foods and their
preparation can eventually serve as a long-term
prevention of the development of health problems.

It was found that the level of depression had a
statistically significant effect on the scale of the
emotional factor (t(158)=6.010; p<0.001) and the
total ON score (t(158)=4.152; p<0.001), and anxiety
significantly differentiated the scales for the emotional
factor (t(158)=5.393; p<0.001), the cognitive factor
(t(158)=2.305; p<0.01) and the total OH score
(t(158)=4.669; p<0.001) (tab . 2). Subjects with higher
levels of depression and anxiety had higher scores on
the emotional factor scale and the total orthorexia score
compared to the group with lower levels of depression
and anxiety.

Table 2. Differentiating influence of mental factors in
relation to orthorexia

Depression Anxiety
F F
Emotional factor 6,010%** 5,393***
Cognitive factor 2,780 2,305*
Behavioral factor 0,414 0,007
Clinical factor 0,157 0,705
Total score ON 4,152%** 4,669***

* p<0,05; **-p<0,01; ***-p<0,001
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Pesynrarute o ckanute 3a OpTOPEKCHS HOTBBPIKIaBAT OYaK-
BaHUsTA, Y€ NCUXUYHUTE (PAKTOPU TPEBOXKHOCT U JICTIPECHS
mpemnoarar Mo-BUCOKM HUBA Ha opTopeKkcus. Pesynrarure
ca B CHHXPOH C IIPEIUIIHN U3CIeBaHNs, KOUTO MOTBBPKIa-
BaT BPB3KUTE MEXKAY NMPOSIBUTE HA XPAHUTEITHU HapyIICHUS
U CTEMEHTa Ha JMYHOCTOBA TPEBOXKHOCT, KAKTO U HUBOTO Ha
nenpecus (22, 23).

*  KOPEJIALUMNU MEXXY OPTOPEKCUA
HEPBOS3A, lICUXOJIOrNYHNU KOPEJIATU
n YOBJIETBOPEHOCT OT XXUBOTA

3a mpoBepka Ha BBHINHATA BAJUTHOCT Ha W3BEIECHUTE (ak-
TOpH (CKajIH) Ha BBIIPOCHHUKA 32 OPTOPEKCHS € TIPUIIOKEH KO-
pelanuoHeH aHAIHU3 ChC CKAIMTE 3a JEeTPEcHsi, TPEBOKHOCT,
JMYHOCTHH XapaKTEPUCTUKH OT ['0JleMUTe IeT U YAOBIETBO-
PEHOCT OT XUBOTa. Pesynrarure ca mpencraBeHu B TaOJIUIH
3u4.

Tabnuya 3. Bzaumospb3ka Mexdy rncuxonosudHume
Kopenamu u opmopeKcusi

MENTAL HEALTH

Results on the orthorexia scales confirmed expectations
that the psychological factors anxiety and depression
are related to higher levels of orthorexia. The results are
in line with previous research that confirms the links
between the manifestations of eating disorders and the
degree of anxiety, as well as the level of depression (22,
23).

* CORRELATIONS BETWEEN
ORTHOREXIA NERVOUSNESS,
PSYCHOLOGICAL FACTORS AND LIFE
SATISFACTION

To test the external validity of the derived factors (scales)
of the Orthorexia Questionnaire, a correlation analysis
was applied with the depression, anxiety, Big Five
personality characteristics, and life satisfaction scales.
The results are presented in Tables 3 and 4.

Table 3. Relationship between psychological correlates
and orthorexia

Denpecua / TpesoskHocT / Y/0BNETBOPEHOCT OT }KMBOTA
Depression Anxiety / Life satisfaction
EmoumoHaneH dpaktop / Emotional factor 0,537%%** 0,503*** -0,274%**
KoruutuseH paktop / Cognitive factor 0,168*** 0,161*** -0,119%**
Nosegenuecku dpaktop / Behavioral factor -0.156* -0,092 0,106
Knunnuen dakrop / Clinical factor 0,176* 0,186* -0,144
06w, pesayntat OH / Total score ON 0,420* 0,409* -0,251*

* p<0,05; **-p<0,01; ***p<0,001

Benuku ckanu Ha OpPTOPEKCHST KOPEIUpaT ChbOTBETHO Ha OY-
aKBaHUATA HU ChC CKAJUTE 3a Jenpecus. BcHuku octaHamu
CKaJIM OCBEH MOBEJICHUYECKH (DaKTOp ca B yMepeHa 1 ciada mo-
JIOXKHUTEITHA KOpEJIaIis C HUBOTO Ha JIMYHOCTHA TPEBOXKHOCT,
a EMOIIMOHAJIHUAT U KOTHUTHBCH (baKTOp, KaKTO U O6H1H$I pe-
synrat OH ca B oTpHliaTesiHa B3aMMOBPB3Ka C YIOBIETBOPE-
HOCTTa OT »KHUBOTA. AHaHI/IS’LT II0Ka3Ba, 4y€ C IMOBHIIIAaBAHC Ha
TPEBOXKHOCTTA U JISTIPECUATA U C HaMaJIsiBaHe Ha o01Iara yji0-
BJICTBOPCHOCT, C€ YBEINYABAT OPTOPCKCHUYHUTE TCHACHIIUH.

PesynTarnTe ca B CHHXPOH C KOHCHCTEHTHA ITOPEAHIIA OT ITPO-
YUBaHHUS, KOUTO PA3IIIEK/IAT yIOBICTBOPEHUETO OT KHUBOTA
1 HapyUICHUATA B XPAHEHETO TIPH FOHOITH (24, 25), CTyIeHTH
(26) m BB3pacTHM (27). BBB Besika OT M3CIENBAHUTE BH3PACTO-
BU TPy N3CJIEABAHNTE JIMIIA C HAPYIICHNS B XPAHEHETO J0-
KJIa/IBaT 1 3a MOHM)KEHA YAOBJIETBOPEHOCT OT )KMBOTA.

Ilo oTHOmEHNE HA JTUYHOCTHUTE XapaKTEPUCTUKHU, OPTOpe-
KCHSI € B 3HAUMMa T0JIOKHUTETHA B3aUMOBPB3Ka C JINYHOCTHA-
Ta 4epra ,,HeBpoTH3BM™ M B OTpHUIATEIHA C JIMYHOCTHATA
yepra ,,llenenacouenoct (tab. 4). OpTopeKkcus HEpBO3a ce
CBBp3Ba C HAPYIICHHETO HA TOBeIEHUETO Ha xpaHeHe (11) u
Ce CBhCTOHM B MATOJIOTHYHA 00CEeCHs KbM OMOJOTHYHO YUCTH
xpaHu (28), KOeTO MOXKE Ja TPUIMHH 3HAYUTESITHA TUCTHIHH
orpanunueHus (8) u m1a goBeje 10 0OCECUBHU MHUCIIH 32 XpaHa,
€MOIIMOHATHO HEJIOBOJICTBO U CruTHA n3oaupaHoct (11, 12, 3).
Bpb3kaTta ¢ HEBpOTU3Ma € 3aKOHOMEPHA, Thil KaTO U TOU ce

* p<0,05; **-p<0,01; ***p<0,001

All orthorexia scales correlated as expected with
the depression scales. All other scales, except the
behavioral factor, have a moderate and weak positive
correlation with the level of anxiety as a personality
trait, and the emotional and cognitive factor, as well
as the total ON score, have a negative correlation with
life satisfaction. The analysis shows that as anxiety
and depression increase and as general satisfaction
decreases, orthorexic tendencies increase.

The results are in line with a consistent series of studies
examining life satisfaction and eating disorders in
adolescents (24, 25), college students (26), and adults
(27). In each of the studied age groups, the subjects with
eating disorders also reported lower life satisfaction.

Regarding Big 5 personality traits, orthorexia is in a
significant positive relationship with the personality
trait Neuroticism and in a negative relationship with the
personality trait Conscientiousness (table 4). Orthorexia
nervosa is associated with disordered oeating behavior
(11) and consists of a pathological obsession with
biologically pure foods (28), which can cause significant
dietary restrictions (8) and which can lead to obsessive
thoughts about food, emotional dissatisfaction and
severe isolation (11, 12, 3). The relationship with
neuroticism is natural, as it is also associated with
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CBBbpP3Ba CHC CHUIUTE aClI€KTU HAa HETAaTUBHA EMOIIMOHAJIHOCT
— TPEBOXKHOCT, MPUTCCHCHU, ThI'a, HAIPCIKECHUEC.

Ta6bnuya 4. Bzaumospb3Kku Mex0y OpmMopeKcusi Hepeo3a,
rcuxonoz2uyHU ¢hakmopu u y0oeremeopeHocm om

MENTAL HEALTH

the same aspects of negative emotionality — anxiety,
worries, sadness, tension.

Table 4. Relationship between orthorexia nervosa,
psychological factors and life satisfaction

Xxusoma
EkcTpaBep- CubTpygHuuectso / | LieneHacoueHoct / | HeBpotusbm / | OTKpuTOCT
cua/ Agreeablesness Conscientiousness Neuroticism KbM HOB
Extraversion onut/
Openness
EmouuoHaneH ¢paktop / Emotional -0,152 -0,004 -0,203* 0,231* 0,039
factor
Koruutusen daktop / Cognitive -0,034 -0,079 0,016 0,000 0,016
factor
NoseaeHuecku ¢paktop / Behavioral 0,143 -0,040 0,167* -0,067 -0,058
factor
Knunnuen ¢akrop / Clinical factor -0,178* 0,013 0,013 0,173* 0,037
06wy pesyntat OH / Total score ON -0,111 -0,026 -0,087 0,005 0,027

*. p<0,05; **-p<0,01; ***p<0,001

WHTepecHa e ycTaHOBEHATa B3aMMOBPB3Ka MEXK/y MTOBEICH-
4yeckust pakTop M IMYHOCTHA YepTa ,,l{enenacouenoct™. To3u
pe3yaTar NpOTUBOPEYH C MPEANUIIHH U3CIIeIBAHUS 32 XPaHH-
TEJHHM HapyIIeHHs, KOUTO MO-CKOPO OTKPUBAT OTPHIIATEIIHA
MOCOKa Ha B3MMOJeHcTBUE. Moe /1a ce HalpaBH M3BOABT,
4e HSIKOM MMOBEACHYECKH aCleKTH Ha CTpeMexka KbM 3/IpaBo-
CJIOBHO XPAaHEHE €€ CBBP3BAT C OTTOBOPHOCT U LIEJICHACOUCHH
ycuinu4 3a yCTOfI‘IPIBPI XpaHUTCIIHU HABUIIH.

* E®EKT HA lICUXOJIO MYECKUTE
®AKTOPU BbPXY OPTOPEKCHUs1 HEPBO3A

IIpoBezeH € perpecHOHEH aHallu3 ChC 3aBHCHMAa IMPOMEHJIH-
Ba OPTOPEKCHsI HEPBO3a M HE3aBUCHMHU IPOMEHJINBU BCUUKH
W3CIICABAHM IICHXOJIOTHYHU (DAaKTOPH, 32 JIa Ce MPOBEPU TEX-
HUSAT eeKT BbPXY 3aBUCHMATa POMeHIInBa. Pesyrarure ca
NpeACTaBeH! B TabywIa 5.

Ta6bnuya 5. Ecbekm Ha rncuxudyHume ghakmopu ebpxy
opmopeKcusi Hepgo3a

HpOBe)IeHI/IﬂT aHaJIu3 MoKa3Ba, Y€ C¢IMHCTBCH 3HAYUM IIpC-

* p<0,05; **-p<0,01; ***-p<0,001

The established relationship between the behavioral
factor and the personality trait Conscientiousness is
interesting. This result contradicts previous research on
eating disorders, which tends to find a negative direction
of interaction. It can be concluded that some behavioral
aspects of the pursuit of healthy eating are associated
with responsibility and purposeful efforts for sustainable
eating habits.

» EFFECT OF PSYCHOLOGICAL
FACTORS ON ORTHOREXIA NERVOUS

A regression analysis was conducted with orthorexia
nervosa as the dependent variable and all the
psychological factors studied as independent variables
to examine their effect on the dependent variable. The
results are presented in Table 5.

Table 5. Effect of psychological factors on orthorexia

nervosa
The conducted analysis shows that the only significant
Npeuusupax /
T p Adjusted
RZ

EmoumoHaneH ¢paktop / Emotional factor

Denpecusn / Depression 0,537 8,022 0,000 0,284

OpropeKcus - 06w, peayntat / Orthorexia - Overall Score

Denpecus / Depression 0,420

5,836 0,000 0,171

JIUKTOP 32 OPTOPEKCHUS HEPBO3a U CMOITHOHATHHUS (PAKTOP €
HUBOTO Ha jenpecus. CTOWHOCTTa Ha MTpenn3upanus koedu-
uenT Ha getepmuHanus (A R*=0,284, =0,537, p=0.000) mo-
Ka3Ba, uc 28,4% OT n3MepBaHUATA Ha EMOIIMOHAIHUS (HAKTOP
morart aga ce O6HCH${T OT HUBOTO Ha ACTIPCCUBHU CUMIITOMMU.
ChI10 Taka, JEHpecusiTa ¢ 3HAYMM MPEIUKTOP Ha OOIIUs

predictor of total orthorexia nervosa score and the
emotional factor is the level of depression. The value of
the adjusted coefficient of determination (A R*=0.284,
B=0.537, p=0.000) shows that 28.4% of the emotional
factor can be explained by the level of depressive
symptoms. Also, depression was a significant predictor
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pe3yaTar 3a opropekcusi, kato 17,1% ot oOuust pesynrar 3a
OpTOpEKCHUsl HEPBO3a MOJKe J1a Ob/ie 00SICHEH ¢ HUBOTO Ha Jie-
MPECUBHUTE CUMIITOMMU. ToBa O3HaydyaBa, 4€ IOBHUIIABAHCTO
Ha JEMTPECUBHUTC CUMIITOMHU BOAU N0 YBEJINYaBaHC HAa CUMII-
TOMHTE Ha OPTOPEKCHS HEPBO3a.

OBCBHXOAHE

[Tony4yeHuTe pe3ynTaTd MOKA3BaT, Y€ IOJBT, BB3PACTTA H
CEMEHHOTO MOJIOKEHHNE 3HAYMMO AU(EPEHINPAT CKaIuTe 3a
OpPTOPEKCHsI HEPBO3a, KATO JKEHHWTE, MJIAJANTE XOpa Ha Bb3-
pact 14-32 1. 1 HeceMeHITE UMaT T0-BUCOKHU Pe3yJTaTH Ha
cKajlaTa 3a OPTOPEKCHS B CPAaBHEHHE C MBXKETE, Bb3PACTHHUTE
Haj 33 TONMHU U CeMEHHUTE U3CleiBaHM 1una. Pesynrarure,
MOJTy4eHHU OT TeKYILOTO U3CIEeBaHE, Ca B pa3pe3 ¢ pe3yJsiTa-
TUTE Ha Ha-0OCTOMHOTO MTPOyYBaHE Ha OPTOPEKCHS HEPBO3a
Ha JlonuHu u kosieru (16), B KOETO TO-BUCOK € IPOLEHTHT Ha
MBKETe, CTpaJamy oT opropekcus Hepsosa (11,3%) cripsamo
TO3HW Ha 3acerrarute xeHu (3,9%). Bp3moxHO oOscHEHME 3a
TOBA Ca PA3JIMYHUTE TIOJIOBH CTEPEOTHIIH B OTJACITHHUTE CTpa-
HU, KaKTO 1 TOBa, 4¢ B brarapus Bce orie e Hajarano nocna-
HHUETO, Ye KCHUTE TPSAOBA Ja MMAT CHBBPILICH BBHHIICH BHJ,
OCHOBHO IIP€3 MacOBHUTE MeIUH U KyATypa. OTHOCHO ceMei-
HHUA CTaTyC, XOpaTa KOWTO JKUBEAT B Opak MM HA CEMEHHH
HayaJyia pasrojiaraT C I0-MajKo CBOOOIHO BpeMe, KOETO Ja
MOCBEIIABAT BBPXY M3JIHILIHO IUIAHHPAaHE Ha XpaHEHeTo. Xo-
para c OpTOpeKcHsi ca CKJIIOHHH Ja KOHQUTypHpar aueTara cu
JICH TIO JICH, KaKTO M Jla CH Ha0aBAT XPaHUTEIHH IIPOAYKTH OT
pa3nuuHu, cnenuanusnpanu marasunu (11, 12), koero orHema
3HAYUTEITHO BPEMeE, C KOETO CEMEHHUTE XOpa He pasrnoJjarar.

PesynraTuTe MOTBBpKIaBaT Bpb3KaTa MEXIYy OOCECHBHOTO
MOBEJICHHE MO OTHOLIEHHE Ha 3J[PaBOCIOBHOTO XpaHEHE U
CJIE/IBAHETO Ha crieliu()UUeH XPaHNUTENICH PEXKHUM, YyCTAHOBEHA
W B ApYTH npoyuBanus (4, 5).

YcTaHOBsIBa ce, Y€ U3CIEABAaHUTE JINLA B JOOPO ¥ MHOTO JI0-
Opo 3apaBe UMAT CTATUCTUICCKH 3HAUYNM, [TO-BUCOK PE3YITaT
IO CKaJIUTE 32 OPTOPEKCHS B CPAaBHEHHE C XOpaTa, KOUTO ca B
jomro 3apase. ToBa € eUH OT OCBETISABALIUTE PE3YITATHU IO
OTHOIIIEHHE Ha MOTHBHUTE, KOUTO CTOAT 3aJ OPTOPEKCUIHOTO
nosezieHne. Oxa3Ba ce, ue JIOMIOTO 37IPaBOCIOBHO CHCTOSTHUE
HE € CBBP3aHO C I10-YECTUTE MPOSIBU HAa TPEBOKHOCT U o0ce-
CHsl 10 OTHOUICHHE HAa IPOU3X0Ja U KaueCTBOTO Ha XpaHaTa.
THKMO 00paTHOTO, M3CIIEABAHNTE JINIA, KOUTO JIOKJIa(BaT 3a
J00po ¥ MHOTO J100pO 37paBe MOKa3BaT 3HAYMMO MO-BHCOKO
HUBO Ha opTopeKcus. To3u pe3ynrat Moxe Ja ce ThIIKYBa ChC
CXBAIIIaHETO, Y€ B OCHOBATa HA MOTHBAIMATA 32 OPTOPEKCHUS
CTOW CTPaXBT M TPEBOKHOCTTA OT pa30oisiBaHe B OBICII MO-
MEHT, HO HE W C HAaJTMIHETO Ha 3PaBOCIOBEH IIPOOIEeM.

B o6o0uienue, pesynTaTUTe MO CKajdUTe 3a OPTOPEKCHS
MOTBBPIK/AaBAT OYAKBAHETO, Ye NCHUXUYHHUTE (PAKTOpU Tpe-
BOXKHOCT M JICTIPECHUs] IIPEAIoJaraT no-BUCOKM HUBa Ha Op-
Topekcus. Pesynrarure ca B CHHXPOH C NMPEAHMIIHHU HU3CIIEA-
BaHUS, KOUTO NMOTBBPXK/IABAT BPB3KUTE MEXK/y MPOSBUTE Ha
XPaHUTEITHU HAPYIICHHS M CTEIICHTAa Ha TMYHOCTHA TPEBOXK-
HOCT, KaKTO ¥ HUBOTO Ha Aernpecus (22, 23).

ITo oTHOIIEHNE HA TUYHOCTHUTE YEPTH ce HaONI0JaBa 3Ha-
Y1Ma BPb3Ka C HEBPOTU3Ma, KOETO € MOCIJIEI0BATENHO C IIpe-
JIUITHY W3CIIeIBaHUS BBPXY HapyLIeHUs B XpaHeHeTo (29).
WHTepeceH pesyaTar € NoJ0XKHUTeIHA Bpb3Ka Ha JINYHOCTHA-
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of the total orthorexia score, with 17.1% of the total
orthorexia nervosa score being explained by the level
of depressive symptoms. This means that an increase in
depressive symptoms leads to an increase in orthorexia
nervosa symptoms.

DISCUSSION

The results show that gender, age and marital status
significantly differentiate the orthorexia nervosa scales,
with women, young people aged 14-32 and the single
individuals having higher scores on the orthorexia
scale than men, adults over 33 and married subjects.
The results from the current study are in contrast to the
results of the most extensive study of orthorexia nervosa
by Donini and colleagues (16), in which the percentage
of men suffering from orthorexia nervosa (11.3%) was
higher than that of affected women (3.9%). A possible
explanation for this is the different gender stereotypes in
individual countries, as well as the fact that in Bulgaria
the message that women must have a perfect appearance
is still being imposed, mainly through the mass media
and culture. Regarding marital status, people who are
married or cohabiting have less free time to devote to
excessive meal planning. People with orthorexia tend
to configure their diet day by day, as well as to obtain
food products from different, specialized stores (11, 12),
which takes up considerable time that family people do
not have.

The results confirm the relationship between obsessive
behavior about healthy eating and following a specific
diet, also found in other studies (4, 5).

Subjects in good and very good health were found to
score significantly higher on orthorexia scales than
subjects in poor health. This is one of the illuminating
results regarding the motivations behind orthorexic
behavior. It turns out that poor health is not associated
with more frequent manifestations of anxiety and
obsession regarding the origin and quality of food. On
the contrary, subjects who report good and very good
health show a significantly higher level of orthorexia.
This result can be interpreted with the understanding
that the motivation for orthorexia is based on the fear
and anxiety of getting sick in the future, but not with
the presence of a health problem.

In summary, results on the orthorexia scales confirmed
the expectation that the psychological factors anxiety
and depression would predict higher levels of orthorexia.
The results are in line with previous research that
confirms the links between the manifestations of eating
disorders and the degree of personal anxiety, as well as
the level of depression (22, 23).

Regarding personality traits, a significant association
with neuroticism was observed, which is consistent
with previous research on eating disorders (29). An
interesting result is the positive association of the
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Ta uepra ,,lleneHacoueHOCT™ U MoBeIeHUeCKHs (PaKTOp 3a Op-
TOPEKCHUSI, KOSITO HACOYBA K'bM OBJICIIN U3CIICABAHMUS.

Pe3ynratuTte OT MpOBENECHUSI PETPECHOHEH aHAIN3 WCHTH-
¢unupar eAMHCTBEHO HUBOTO Ha JICTPECHsSI KAaTO MPEANKTOP
Ha OPTOPEKCHYHO TOBEJCHUE. B mpeaumHu u3cieaBanus e
YCTaHOBEHO, U€ JIEIPECUATa U TPEBOKHOCTTAa MOr'arT Jia JI0Be-
JIaT 10 eMHU30AM Ha eMolinoHanaHo xpaHere (30), a genpecus-
HUTEC CUMIITOMM Ca MPEAUKTOP Ha 6yJ'II/IMI/I‘-IHaTa I1aToJIoOrus
(31, 32). Ima naHHM ycTaHOBSBAIM TMOTCHIMAJIHA Kay3aJlHa
BpB3Ka MEXAY ACHPECUBHUTE CUMIITOMH M XUIepdarusra,
KakTo ¥ 00Ila MaToJIorus Ha XpaHeHeto. Pesynrarure ca mo-
CJI/IOBATEINIHU C APYTH NPOYYBaHUs, KOUTO YCTAHOBSIBAT Me-
JUUPAIINS 1 Moziepupai] epeKT Ha IeIpeCHBHATA CHMITTOMa-
THKa TIPH OPTOpeKcHs HepBo3a (33, 15).

Ot apyra cTpaHa, iMa U3CJIeBAHUS, KOUTO MTPOCIEAsNBAT 00-
paTHaTa 3aBUCHUMOCT MJIM KaK XpaHUTEIHUTE pa3CTPOMCTBA
Morat Aga npeam3BHUKAT pa3BUTUC HA ACTIPECUBHU CHUMIITO-
MU U adexTUBHH HapyuieHus. Kakto 0e o0chlieHO o-paHo,
MPEsDKAAHETO M CMU30UTE Ha IOBPBIIAHE MOPAXKIAT YyB-
CTBa 3a BUHA, Thra, CPaM, KOMTO YBEIUYABAT PUCKA OT JIeIpe-
cust (34). l3BecTHO € ChIII0 Taka, 4e HaMaJIsIBAHETO Ha KaJlo-
pPHUIHMS IPUEM BIIUSIC BBPXY HUBOTO Ha KJIFOYOBH XOPMOHH
M MOXeE JIa IOBJIHsIe HEOJIAarONPHITHO BBPXY HACTPOCHHETO
(35). AHanOTMYHY Ha T€3H OTKPUTHS COYAT, e OYITMMHYHUTE
CHMIITOMH JCHCTBHUTEIIHO IpeCcKa3BaT ObACIIN JICTPECHBHI
cweTostHuSA (36).

BaxxHo e 1a ce 0TOeneKH, Ye N3CICIBAHCTO UMa CBOUTE METO-
JTOJIOTMYHU OTPaHUYCHUs. YUaCTHETO B IPOYYBAHETO OTHEMA
cpemHo OKoo 15-20 MUHYTH, KOETO OM MOTJIO Jia c€ OTpasu
BBPXY TOYHOCTTA HA PE3YIATATHTE OT M3CICIBAHUTE TPOMCH-
nuBH. JlaHHUTE ca CHOMpAaHU Mpe3 UHTEPHET IIarhopma,
JIOCTBITHA JI0 XOpa OT BCSIKAKBA BH3PACT M COIMAJIHA TPyIIa.
[Tpu Obaemy u3cHeABaHUA € A00pe Na ce MPEIU3upaT Bb3-
pacToBUTE TPYIIH 32 O-IBJIOOUNHHO pa30HpaHe U ThIKYBaHEe
Ha Bb3PACTOBUTE PA3IMYMS B XPAHUTEIHOTO MOBE/ICHHUE.

Jpyro orpanuyeHue Ha U3CICABAHETO € CBBP3aHO C HEXOMO-
TEeHHOCTTA Ha M3BaJKaTa [0 OTHOIIEHUE Ha TMoNa. 3a U3rpax-
JlaHE Ha TO-1[SJIOCTHA KapTHHA Ha W3CJIeBAaHUTE (DCHOMEHH
U TEeHepaJIn3upaHe Ha Pe3yJTaTUTE 3a LsJIaTa IOIyJIAus ¢
HEoOXOMMa TO-TTBIHOLICHHA pPEeNpe3eHTanns Ha IpeacTa-
BUTEIUTE OT MBKKH 110J. ToBa mpearnoiara BHUMAaTEIHATa
WHTEPIPETANsI Ha PE3YJITATUTE OT CPABHUTEIIHNTE aHATTU3H.

3AKIIOYEHUE

Hacrosmoro nscnenBane mnpocniesisBa Bpb3KaTa Ha CpaBHU-
TETHO HOBOTO XPAaHUTEIHO HapyIllIeHHEe OPTOPEKCUsl HEPBO3a
C TICUXOJIOTMYHUTE (DAaKTOpH Jernpecus, TPEBOKHOCT, JIHY-
HOCTHH XapaKTepUCTUKH OT [‘oieMuTe meT M yJqoBiIeTBOpE-
HOCT OT XXHMBOTa B OBJITrapcKH COLMO-KYJITYPEH KOHTEKCT.
Pesynratute moTBBpkKAABAT AndepeHnHpamara poius Ha
daxTopuTe AETpecusi, TPEBOKHOCT, HEBPOTU3BM U yCTaHOBSI-
BaT, 4e JACMPECHsITa UMa IIPOTHOCTHYHA CTOHHOCT 32 NPOSIBHU-
T€ Ha OPTOPEKCUYHO MOBEJICHHUE.

HOJ’IyquI/ITe pe3yaTaT Moratr Aga C¢ MU3N0JI3BAT B HPAKTHU-
YECKU MpOorpaMu 3a CKpUHUHI U JUATrHOCTHUKA C LCJ IMOO0-
6pHBaH€ Ha XpaHUTCIHUTC MOBCACHUSA U NIPCBCHIIUSA HaA Xpa-
HUTCJIIHU HApyIICHU .
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personality trait ,,Conscientiousness® and the behavioral
factor of orthorexia, which points to a direction for
future research.

The results of the regression analysis identified only the
level of depression as a predictor of orthorexic behavior.
Previous research has found that depression and
anxiety can lead to episodes of emotional eating (30),
and depressive symptoms are a predictor of bulimic
pathology (31, 32). There is evidence establishing
a potential causal relationship between depressive
symptoms and hyperphagia, as well as general eating
pathology. The results are consistent with other studies
that found the mediating and moderating effect of
depressive symptoms in orthorexia nervosa (33, 15).

On the other hand, there is research that investigates
the reverse relationship, or how eating disorders can
trigger the development of depressive symptoms and
affective disorders. As discussed earlier, binge eating
and purging episodes produce feelings of guilt, sadness,
shame, which increase the risk of depression (34).
Reducing calorie intake is also known to affect the level
of key hormones and can adversely affect mood (35).
Similar to these findings, bulimic symptoms actually
predict future depressive states (36).

Itisimportanttonotethatthe study hasits methodological
limitations. Participation in the survey takes an average
of 15 minutes, which could affect the accuracy of the
results of the variables studied. The data was collected
through an online internet platform accessible to people
of any age and social group. In future research, it is good
to refine the age groups for a deeper understanding and
interpretation of age differences in eating behavior.

Another limitation of the study is related to the non-
homogeneity of the sample in terms of gender. To build
a more comprehensive picture of the studied phenomena
and interpret the results for the entire population, a more
complete representation of the male representatives is
needed. This implies the careful interpretation of the
results of the comparative analyses.

CONCLUSION

The present study investigates the relationship between
the relatively new eating disorder orthorexia nervosa
and the psychological factors depression, anxiety,
personality characteristics from the Big Five and life
satisfaction in a Bulgarian socio-cultural context. The
results confirm the differentiating role of the factors
depression, anxiety, neuroticism and establish that
depression has predictive value for the manifestations
of orthorexic behavior.

The obtained results can be used in practical programs
for screening and diagnosis in order to improve eating
behaviors and prevent eating disorders.
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XPAHW N XPAHEHE

CbAbPXAHUE HA MUHEPAJIU U
MUKPOEJIEMEHTW B NJIOAOBE,
3ENEHYYUU U NTNCTHU
noAnPABKU (MPEOUMMHO
BBJIFTAPCKU NMPOAYKTHW)

I'muka [laynoBa, Pocuna I'eopruesa

Hayuonanen yenmwp no obwecmeaeno 30page u aHaiu3su

PE3IOME

Bwveeoenue: I[lnoooseme u 3ereHuyyume ca OCHOBHUAM
XpaHumeneH U3MOYHUK HA SUMAMUHU, MUHEPANU U MUKDO-
enemenmu. Muxponympuenmume, CvObpICAWU Ce 8 MAX,
ca HeoOX0OUMU 3a HOPMATHUSA PACMEMNC U PA3GUIMUE HA YO-
BeWKUSL OP2AHU3BM, A XPAHAMA € OCHOBHUSM USMOYHUK 3d
NOCMBbNIECHUETO UM.

Ien na nacmoswama paspabomka e 0a ce onpeoenu cvbObp-
ACAHUEMO HA MUHEPATU U MUKPOETEMEHMU 8 NI0008e, 3e1eH-
YUYy U IUCHU NOONPABKYU (NPeOUMHO Ob2ApCKU NPOOYKMIL).

Mamepuan u memoou: Hscnedsanu ca 26 npobu niodose,
41 npobu senenuyyu u 13 npobu 3erenu 1UcCmMHU NOONPABKLUL.
Ananuzume ca uzsvpuenu upez AAC ¢ nramvkos amomu3sa-
mop u UV-cnexmpogomomempus.

Pesynmamu: Hail — 6ocama na munepanu u MuKpoeiemeH-
mu, uzpaseno ¢ mg/100g, e konpusama — kaayuil (518); mae-
nesutl (86,0); gocop (82,4) u meo (0,200). Cneo nes ca cna-
Hak - Ha Hamputl (155); nanao - na xaaui (632); 0dcodcen
- Ha dcensizo (2,80); konvp - na yunx (0,610); kuceney - Ha
manean (0,940).

Obcvorcoane: Ilnooogeme ca 000vbp U3MOYHUK HA MUHEPATU
U MUKPOCEMEHMU, HO C NO-HUCKU CbOBPICAHUSL 6 CPABHE-
HUe CbC 3eleHuyyume u 3ejeHume JUCMHU noonpasku. Ba-
puayuume 6 HUBAMA HA Me3U MUKPOHYMPUCHMU 30 eOUH U
vy 8u0, mozam 0a 6voam 00ACHeHU C GAUAHUETO HA 2e-
oepagckusi nPou3X00, KIuMama, noyeama u Memooume Ha
omenedcoane Ha pekoimama.

3aknrouenue: Hﬂodoeeme, 3ejlenuyyume u 3ejenume JuCmnu
nodnpaeku ca KOMNnoHeHmu Ha 4doesewkama duema, Koumo
C'bd'bpofcam BAJCHU MUKDOHYmMPpUEeHmMu U ca om 20JAMO 3HA-
yernue 3a 6a,flchupaH0m0 Xpanene.

KiaouoBu AYMHU: TIJIOOOBE, 3CJICHYYIIN, 3CJICHA
noaAnpaBKU, MUHCPATIU U MUKPOCIICMCHTH

BbBEAOEHUE

CBBpEMEHHHAT HAYUH HA XKUBOT MPEBBPHA IUIONOBETE U
3eJICHYYIIMTE B CBHIIECTBEHA YacT OT C©)KEIHEBHATA XpaHa
Ha yoBeka [l]. KoncymupaHeTo Ha IJIOJOBE U 3€JIEHUYLH
OTJJaBHA CE CBBHP3Ba C IOJI3U 3a 37]paBeTO. e ca OCHOBHUSIT
XpaHUTENICH U3TOYHNK Ha BUTAMUHHU M MUHEPAJIH, C BUCOKO
ChIbpKAHHUE HAa KaJUW U HUCKO ChIbpKaHUE HA HATpUll [2] u
3HAUMTEJICH N3TOYHUK HAa XPAHUTEIHN BJIAKHWHH, 38 KOUTO
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CONTENT OF MINERALS
AND TRACE ELEMENTS IN
FRUITS, VEGETABLES AND

LEAFY SPICES (PRIMARILY OF
BULGARIAN ORIGIN)

Ginka Paunova, Rossitsa Georgieva
National Center of Public Health and Analyses

ABSTRACT

Introduction: Fruits and vegetables are the major
dietary source of vitamins, minerals and trace elements.
The micronutrients they contain are essential for the
normal growth and development of the human body, and
food is the main source for their supply.

The aim of this study is to determine the mineral and
trace element contents of fruits, vegetables and leafy
spices (primarily of bulgarian origin).

Material and Methods: Twenty-six fruit samples, 41
vegetable samples and 13 green leafy spice samples
were tested. The analyses were performed by means of
flame atomic absorption spectrometry (AAS) and UV
spectrophotometry.

Results: The richest in minerals and trace elements,
expressed in mg/100g, is nettle - calcium (518);
magnesium (86.0); phosphorus (82.4) and copper
(0.200). Next are spinach - sodium (155); dock -
potassium (632); spearmint - iron (2.80); dill - zinc
(0.610); sorrel - manganese (0.940).

Discussion: Fruits are a good source of minerals and
trace elements, but with lower contents than vegetables
and green leafy herbs. Variations in the levels of these
micronutrients for the same species can be explained by
the influence of geographical origin, climate, soil and
cropping methods.

Conclusions: Fruits, vegetables and leafy green spices
are components of the human diet that contain important
micronutrients and are of great importance for a
balanced diet.

Keywords: fruits, vegetables, leafy spices,
minerals and trace elements

INTRODUCTION

The modern way of life has made fruits and vegetables
an essential part of the daily human diet [1]. Eating fruits
and vegetables has long been associated with health
benefits. Fruits and vegetables are also the main dietary
source of vitamins and minerals, high in potassium and
low in sodium [2], and a significant source of dietary
fiber, which is thought to protect against cardiovascular
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XPAHW 1 XPAHEHE

ce cMsTa, 4e IPE/a3Bar OT ChbPAEYHOCHI0BY 3a00IIBaHUS U
3aTabeTsBaHe [3]. B mombiHeHue: He ChBPKAT XOJIECTEPO,
HMaT YHUKAJIHU TEKCTYPH, IBETOBE U BKYCOBC U €Ca C OTHO-
CUTEIIHO HUCKO ChIBbp:KaHME Ha Kajopuu [2].

Bbrpekn 06e3crnopHUTE TOJIOKUTETHN €PEKTH BBPXY 37pa-
BETO, CIIOPE]] Hail-HOBUTE CTATUCTHKH, TAXHATA KOHCYMAILIHS
Ha IJIaBa OT HaceJieHHeTo B EBpoma e nox mpenopbyanus oT
C30 munuManeH npueM [4]. OcBeH ToBa Na3apHUSAT €JIEMEHT
nMa 0COOCHM XapaKTepUCTHKH (Halp. CE30HHW BapHaIlUH,
3acsraly HaJMYHOCTTA, KAaYeCTBOTO U [IeHaTa, JINTICA B Thp-
TOBCKaTa MpeXXa, OrpaHMYECH CPOK Ha TOAHOCT H JIp.), KOETO
M3UCKBA CIIEIIHAIHO BHUMaHHE B CPABHEHHE C IPYTH KaTero-
pUU XpaHH (HATIP. TAKETUPAHH CTOKH) [5].

MUKpOHYTPHUEHTUTE Ca HEOOXOIWMH B YOBEHIKOTO TSJIO 32
HOpMAaJICH pacTeX W pa3BuThe. Te mommomaraT 3a0aBSHETO
Ha TIpoIleca Ha CTapeeHe, Mpeanas3BaT TAJI0TO OT O0JIeCTH H
rapaHTHparT, 9e IOYTH BCSIKA CHCTEMA B TSIOTO (DyHKIIHOHU-
pa MpaBMITHO U ONTHUMAJTHO, & XpaHaTa € OCHOBEH M3TOYHUK
3a MOCTHIIJICHUETO HM.

JlneBHUTE pe)epeHTHN KOJMYECTBA 32 TIPUEM HAa MUHEPAIU U
MUKpoeseMeHTH ca mocodenu B Permament (EC) Ne 1169/2011
Ha EBpomneiickust napiaamenT u Ha ChbBeTa 3a IIPeIOCTaBsIHETO
Ha nH(OpMAIHS 32 XpaHUTE Ha oTpeduTenute [6].

FOODS AND NUTRITION

disease and obesity [3]. In addition, they are cholesterol-
free, have unique textures, colors and flavors and are
relatively low in calories [2].

Despite the indisputable positive effects on health,
according to the latest statistics their consumption
per capita in Europe is below the minimum intake
recommended by the World Health Organization
(WHO) [4]. Moreover, the market item has particular
characteristics (e.g. seasonal variations affecting
availability, quality and price, unavailability in the
commercial network, limited shelf life, etc.) that require
special attention compared to other food categories (e.g.
packaged goods) [5].

Micronutrients are needed in the human body for
normal growth and development. They help slow down
the aging process, defend the body against disease, and
ensure that almost every system in the body functions
properly and optimally, and food is a major source of
their intake.

The daily reference intakes for minerals and trace
elements are specified in Regulation (EU) No.
1169/2011. [6]

EnemenT / Element Na Ca Fe

K Mg Cu Zn

mg 2400 800 14

2000 375 1 10 2 700

LEN

Ilen Ha HacTosmaTa pa3paboTKa € Ja ce ONpelesu ChIbp-
KAHUETO Ha MUKPOHYTPHUCHTH -MUHEPAIUTE HATPUH, KaIHii,
KaJlui, Marae3ni, Gochop U MUKPOEIEMEHTHUTE KEJsI30,
MeJl, IMHK, MaHTaH, B IMJIOAOBE, 3€JEHYYIH U JINCTHU IOJ-
MpaBKH (IPEIUMHO OBITAPCKU TPOAYKTH).

MATEPUANN U METOAU

UzcnedeaHu npodykmu

e 26 mpobu mmomose: siroau (n=4), uepemu (n=6), BUIITHA
(n=3), xaiicuu (n=6), mpackoBu (n=3) u A0bIKU (n=4);

* 41 npoOu 3eyneHuyIH: 3ejeHa canara (n=4), 3eJeH JTyK
(n=4), 3eneH yeckH (n=3), cnanak (n=4), kucenern (n=4),
nanaj (n=6), konpusa (n=4), yepBeHU penuyku (n=4),
kpacTtaBunu (n=4) u fomatu (n=4) u

e 13 mpoOwu 3esieHN JIMCTHU TMOANPABKH: MarjpaHo3 (n=06),
Komsp (n=4), mKOomKeH (n=3).

lModzomoeka Ha npobume

[IpobGonoaroToBkata € W3BBPIICHA 4Ype3 MHUHepalu3alus
(0,5 g mpobGa) B MHKPOBBJIIHOBA CHUCTEMa 3a pasrpakIaHe
»MILESTONE® B chooBe OT XUMHUYECKH MOAHDUIIUPAH
Te(JIOH C BHCOKA YCTOHYMBOCT Ha TPAaHUYHH TEMIECPATypH,
KOMTO MPOITyCKa MUKPOBBIIHA, ChC CMEC OT a30THA KUCEIH-
Ha ¥ BOAOPOICH MEPOKCHI, MIPH MaKCHMallHA TEMIIEpaTypa
260°C u nansrane 35 bar [7].

BN NN Tov16 M MK+ 3 M M BEbJIFAPCKO CMNCAHME 3A OBLIECTBEHO 3IPABE I M I 2024 M M M BULGARIAN JOURNAL OF PUBLIC HEALTH M M M Vol.16 M MINo3m W

AIM

The aim of the present study is to determine the content
of micronutrients: the major minerals sodium, potassium,
calcium, magnesium, phosphorus and the main trace
elements iron, copper, zinc, manganese, in fruits,
vegetables and leafy spices (primarily of Bulgarian origin).

MATERIALS AND METHODS
Tested products

e 26 fruit samples: strawberries (n=4), cherries (n=6),
sour cherries (n=3), apricots (n=6), peaches (n=3) and
apples (n=4);

» 4] samples of vegetables: green salad (n=4), green
onion (n=4), green garlic (n=3), spinach (n=4), sorrel
(n=4), dock (n=6), nettle (n=4), red radishes (n=4),
cucumbers (n=4) and tomatoes (n=4) and

* 13 samples of green leafy spices: parsley (n=6), dill
(n=4), spearmint (n=3).

Sample preparation

Sample preparation was carried out by mineralization
(0.5 g sample) in a microwave digestion system
»~MILESTONE®, in chemically modified teflon vessels,
with a mixture of nitric acid and hydrogen peroxide, at
a maximum temperature of 260°C and a pressure of 35
bar [7].
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AHanumud4Ho onpeodensiHe

Anamu3nte Ha uscineaBaHuTe eneMeHTH (6e3 docdop)
M3BBPIICHH C aTOMHOAOCOPOIMOHHA CIIEKTPOMETPHSI

ca
C

miaMmbkoB atromm3atop (FAAS). Bamuaupanu BBTpeNIHO

mab0opaTOpHU TPOIENYPH 3a M3NUTBAHE Ca IPUIIOKCHH

3a

onpenensine Ha Na, Ca u K u cTanmapTU3upanu METOIH 3a

n3nutBane — 3a Fe, Mg, Cu, Zn, Mn (8, 9].

3a onpenensne Ha P e n3non3saH criekpo)oTOMETPHUCH Me-

Tox [10].

AHaIUTUYHUTE XAPAKTCPUCTHKHN HA MCTOAUTC 3a OIIpeACIsd-
HC MMOKAa3BaT, 4€ METOAUTE Ca NOCTATHUYHO YYBCTBUTCIHHU U

MOJXOIAIIHN 32 HACTOSIOTO NpoyuBaHe (Tadmuma 1).

Tabnuya 1. AHanumuyHU xapakmepucmuku Ha Memodume

3a onpederisiHe

FOODS AND NUTRITION

Analytical determination

The analyses of the tested elements (without phosphorus)
were carried out with flame atomic absorption
spectrometry (FAAS). In-house validated laboratory
procedures have been applied for the determination of
Na, Ca and K and standardized test methods for Fe, Mg,
Cu, Zn, Mn [8, 9].

A spectrophotometric method was used to determine P
[10].

The performance characteristics of the analytical
methods for determination show that the methods are
sufficiently sensitive and suitable for the present study
(Table 1).

EnemeHt Na Ca Fe K Mg Cu Zn Mn P
Mapametsbp
[ObaKuHa Ha BbHaTa (A), nm 330,2 | 422,7 | 248,3 | 769,9 | 285,2 | 324,8 | 213,9 | 279,5 | 830,0
lpaHMLa Ha oTKpuBaHe (LOD) 1,5 0,014 | 0,041 | 0,018 | 0,011 | 0,021 | 0,031 | 0,019 | 0,01
mg/|
[paHuua Ha onpeaensaHe (LOQ) | 3,03 | 0,028 | 0,082 | 0,040 | 0,022 | 0,042 | 0,062 | 0,038 | 0,02
mg/|
HeonpeaeneHoct,mg/kg 0,02 77 0,02 184 11,2 0,07 | 0,54 0,01 68,5
TouHocT, % 100 99,6 | 970 | 98,1 101 97,3 | 98,0 | 98,2 102
OTHOCUTENHO CTaHAAPTHO 1,92 2,34 | 4,17 0,71 1,28 3,15 4,8 2,14 2,09
oTKA., RSD%
Table 1. Analytical characteristics of the methods for
determination
Element Na Ca Fe K Mg Cu Zn Mn P
Parameter
Wavelength (A), nm 330,2 | 422,7 | 248,3 | 769,9 285,2 324,8 | 213,9 | 279,5 830,0
Limit of quantification(LOD) | 1,5 | 0,014 | 0,041 | 0,018 | 0,011 | 0,021 (0,031 | 0,019 | 0,01
mg/|
Limit of quantitation (LOQ) | 3,03 | 0,028 | 0,082 | 0,040 | 0,022 | 0,042 | 0,062 | 0,038 | 0,02
mg/I
Uncertainty, mg/kg 0,02 77 0,02 184 11,2 0,07 | 0,54 | 0,01 68,5
Accuracy, % 100 99,6 | 97,0 | 98,1 101 97,3 | 98,0 | 98,2 102
Relative standard 1,92 | 2,34 | 417 | 0,71 1,28 3,15 4,8 2,14 2,09
deviation, RSD%
PE3YJITATU RESULTS
e [Inodoee e  Fruits

Pe3yHTaTI/ITe OT U3CJICABAHUTEC MUHEPAJIN U MUKPOCICMCHTHU

B IIPOOH OT IMJIOZOBE ca MpeacTaBeHu B Tabmuia 2.
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The results of the tested mineral and trace element
contents in fruit samples are presented in Table 2.
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XPAHU N XPAHEHE FOODS AND NUTRITION
Tabnuuya 2. YcmaHo8eHOo cbObpxKaHue Ha MuHepasnu u
MukpoenemeHmu 8 rnniodose(cp.cm. £ U, om - 0o),
mg/100g
OKasa- Na K Ca Mg Fe Mn Cu Zn P
Ten
Mpopayk
Arogu 0,9+0,02 1498 23,610,5 11,8+0,6 0,27+0,008 0,20+0,01 0,05+0,003 | 0,12+0,01 16,8+1,0
n=4 (0,7+1,2) | (132:180) | (16,0+30,0) | (9,5+14,5) | (0,20+0,42) | (0,16+0,26) | (0,04:0,05) | (0,10+0,13) | (12,2+19,2)
YepeLun 0,8+0,01 234412 17,610,3 11,5+0,6 0,20+0,006 | 0,08+0,004 | 0,09+0,006 | 0,09+0,01 22,5%1,4
n=6 (0,5+1,2) | (1742289) | (12,0+24,5) | (8,0+17,0) (0,15+0,28) | (0,05%0,18) | (0,07+0,10) | (0,070,10) | (17,2%25,9)
BULLHK 1,0+0,02 258+13 17,0£0,3 12,3+0,6 0,26+0,008 | 0,10+0,005 | 0,10+0,007 | 0,08+0,01 21,8+1,3
n=3 (0,641,3) | (226+282) | (11,5+21,5) | (11,0+13,0) | (0,24+0,27) | (0,07+0,15) | (0,09+0,11) | (0,05:0,10) | (19,7+23,3)
Kaiicun 1,5+0,03 292+15 14,5+0,3 9,8+0,5 0,23+0,007 | 0,08+0,004 | 0,09+0,006 | 0,16+0,02 21,8+1,3
n=6 (0,9+3,0) | (196+437) | (9,5+21,0) (7,5+13,0) | (0,18+0,29) | (0,05+0,14) | (0,06+0,12) | (0,11+0,21) | (16,7+31,5)
Mpackosu | 2,9%0,05 187+10 4,90+0,09 8,0£0,4 0,10+0,003 | 0,05+0,003 | 0,12+0,008 | 0,14+0,02 22,8+1,4
n=3 (1,4+4,3) (3,346,5) (7,5+8,5) (0,07+0,13) | (0,04+0,06) | (0,10+0,13) | (0,12+0,16) | (22,6+22,9)
ABGBAKM 1,4+0,02 143+7 3,8810,07 5,6+0,3 0,140,004 | 0,04+0,002 | 0,04+0,003 | 0,06+0,01 11,610,7
n=4 (1,2+1,5) (88+172) | (2,65+4,80) (5,0+6,5) (0,09+0,25) | (0,02+0,05) | (0,03+0,05) | (0,04+0,07) (7,8+13,9)
Table 2. Mineral and trace element content determined
in fruits(average value + U), mg/100g
arame- Na K Ca Mg Fe Mn Cu Zn P
ter
Product
Straw- 0,9+0,02 149+8 23,6%0,5 11,8+0,6 0,27+0,008 0,20+0,01 0,050,003 0,12+0,01 16,8+1,0
berries (0,7+1,2) (132+180) | (16,0+30,0) | (9,5+14,5) (0,20:0,42) | (0,16+0,26) | (0,04:0,05) | (0,10+0,13) | (12,2+19,2)
n=4
Cherries 0,8+0,01 234412 17,6%0,3 11,5+0,6 0,20+0,006 | 0,08+0,004 | 0,09+0,006 | 0,09+0,01 22,5+1,4
n=6 (0,5+1,2) (174+289) | (12,0+24,5) | (8,0+17,0) (0,15+0,28) | (0,05+0,18) | (0,07+0,10) | (0,07:0,10) | (17,2+25,9)
Sour 1,0+0,02 258+13 17,0£0,3 12,340,6 0,26+0,008 | 0,100,005 | 0,10+0,007 | 0,08+0,01 21,8%1,3
cherries (0,6+1,3) (226+282) | (11,5+21,5) | (11,0+13,0) | (0,24+0,27) | (0,07+0,15) | (0,09+0,11) | (0,05+0,10) | (19,7+23,3)
n=3
Apricots 1,50,03 292+15 14,5+0,3 9,8+0,5 0,23+0,007 | 0,08t0,004 | 0,09+0,006 | 0,16%0,02 21,8+1,3
n=6 (0,9+3,0) | (196+437) (9,5+21,0) (7,5+13,0) (0,18+0,29) | (0,05+0,14) | (0,06+0,12) | (0,11+0,21) | (16,7+31,5)
Peaches 2,9+0,05 18710 4,90+0,09 8,0+0,4 0,10+0,003 | 0,05+0,003 | 0,12+0,008 | 0,14+0,02 22,8+1,4
n=3 (1,4+4,3) (3,3+6,5) (7,5+8,5) (0,07+0,13) | (0,04+0,06) | (0,10+0,13) | (0,12:0,16) | (22,6+22,9)
Apples 1,4+0,02 143+7 3,88+0,07 5,610,3 0,140,004 | 0,04+0,002 | 0,04+0,003 | 0,06+0,01 11,6+0,7
n=4 (1,2+1,5) (88+172) (2,65+4,80) (5,0+6,5) (0,09+0,25) | (0,02+0,05) | (0,03+0,05) | (0,04+0,07) (7,8+13,9)

VYcraHOBeHaTa CpeiHa CTOWHOCT Ha HaTpuii (Na) B u3cieaBa-
HHUTE TJIOJIOBE, TOKa3Ba €CTECTBEHOTO ChIIBPKAHUE U BapHpa
B auana3ona ot 0,80 (wepemn) mo 2,9 (mpackosn) mg/100g.
C Hall-HUCKHU CPelHHU CTOMHOCTH Ha KaJuuii (K) ca 10BIKH-
te (143 mg/100g), a ¢ Haif-Bucoku ca kaicun (292 mg/100g),
BumHA (258 mg/100g) u wepemn (234 mg/100g). Cpennoto
cpabpkaHne Ha kajauui (Ca) e or 3,88 (10b1Kn) mo 23,6
(aromm) mg/100g. CpenHoTO CHABPKaHNE HA MarHe3uii (Mg)
B IJIOZIOBETE € B AMana3oH ot 5,60 (10baku) 10 12,3 (BULITHN),
11,8 (sromm) u 11,5 (uepemrn) mg/100g.

®ochopst (P) B utonosere ¢ B MHTEpBai oT 11,6 (10b1aKM)
JI0 TIOYTH €JHAaKBUTE cToiHocTH oT 21,8 mo 22,8 (kaiicuw,
BUIIIHH, Yepelu, npackor) mg/100g. YcTaHOBEHOTO CpeIHO
chabpKaHue Ha keJsi30 (Fe) e ot 0,10 (mpackosu) no 0,26
(Bumran) mg/100g n 0,27 (sronm) mg/100g. CpeaHoTO CHABP-
xkanue Ha mex (Cu) ¢ ot 0,04 (16baKkm) 10 0,12 (MpackoBm)
mg/100g. YCTaHOBEHOTO CPEAHO HUBO Ha IMUHK (Zn) € B Ju-
anmasona ot 0,06 (s0wakm) 1o 0,16 (katicun) mg/100g. Cpen-
HaTa KOHIEHTpanus Ha MaHrad (Mn) pH II0JJOBETE Bapupa
ot 0,04 (16By1KH) 10 0,20 (ssronm) mg/100g.

The determined average value of sodium (Na) in the
tested fruits indicates the natural content and varies in the
range from 0.80 (cherries) to 2.9 (peaches) mg/100g. The
lowest average potassium (K) values are for apples (143
mg/100g), and the highest are for apricots (292 mg/100g),
sour cherries (258 mg/100g) and cherries (234 mg/100g).
The average calcium (Ca) content is from 3.88 (apples)
to 23.6 (strawberries) mg/100g. The average magnesium
(Mg) content of fruits ranges from 5.60 (apples) to 12.3
(sour cherries), 11.8 (strawberries) and 11.5 (cherries)
mg/100g.

Phosphorus (P) in fruits ranges from 11.6 (apples) to
almost the same values of 21.8 to 22.8 (apricots, sour
cherries, cherries, peaches) mg/100g. The average iron
(Fe) content found is from 0.10 (peaches) to 0.26 (cherries)
mg/100g and 0.27 (strawberries) mg/100g. The average
copper (Cu) content is from 0.04 (apples) to 0.12 (peaches)
mg/100g. The established average level of zinc (Zn) is in
the range - 0.06 (apples) to 0.16 (apricots) mg/100g. The
average concentration of manganese (Mn) in fruits varies
from 0.04 (apples) to 0.20 (strawberries) mg/100g.

BN NN Tov16 M MK+ 3 M M BEbJIFAPCKO CMNCAHME 3A OBLIECTBEHO 3IPABE I M I 2024 M M M BULGARIAN JOURNAL OF PUBLIC HEALTH M M M Vol.16 M MINo3m W 37



XPAHW N XPAHEHE

e 3eneHuyyyu

PesynTarure oT U3ceABaHUTE MUHEPATU U MUKPOCIEMEHTH
B IPOOH OT 3eJIEHYYIH ca mpeAcTaBeHn B Tabnuna 3.

Tabnuua 3. YcmaHo8eHO cbObpXaHUe Ha MuHepanu u
MuKpoenemeHmu 8 3esnieHdyuyu (cp.cm. £ U, om - o),

FOODS AND NUTRITION

* Vegetables

The results of the tested mineral and trace element
contents in vegetable samples are presented in Table 3.

mg/100g
OKasarten Na K Ca Mg Fe Mn Cu Zn P
MpoAaykT
3eneHa canata | 17,30,3 394+20 83,241,6 25,4+1,3 | 0,52+0,015 | 0,28+0,014 | 0,07+0,005 | 0,25+0,03 29,0417
n=4 (9,5+34,8) | (328+466) | (63,0+111,0) | (19,0+30,5) | (0,30+0,86) | (0,18+0,43) | (0,05+0,08) | (0,20+0,28) | (11,0+53,3)
CnaHak 15543 36318 11842 84,8+4,2 | 1,300,038 | 0,450,023 | 0,10+0,007 | 0,54+0,05 38,02,3
n=4 (28,1+347,0 | (221+514) (90+187) (73,0+98,0) | (0,93+1,80) | (0,32+0,75) (0,35+0,67) | (31,5+43,1)
3esieH NyK 5,610,1 23012 74,8+1,4 15,4+0,8 | 0,31¢0,009 | 0,17+0,01 | 0,070,005 | 0,20+0,02 25,1+1,5
n=4 (3,0+8,8) | (198+257) | (38,0+124,0) | (14,0+17,0) | (0,22+0,43) | (0,08+0,32) (0,18+0,22) | (21,9+28,4)
3e/ieH YecbH 4,7+0,1 425421 11742 25,3+1,3 0,65+0,02 | 0,170,009 | 0,100,007 | 0,29+0,03 50,043,0
n=3 (2,8+8,3) | (400+441) | (79+183) (18,0+38,0) | (0,48+0,98) | (0,13+0,20) (0,20+0,37) | (19,2+83,2)
Kucened, 2,20+0,04 358+18 80,8+1,5 61+3 1,500,044 | 0,94+0,047 | 0,09+0,006 | 0,38+0,04 36,742,2
n=4 (1,7+3,4) | (310+409) | (49,0+227,0) (47+80) (1,0+2,0) | (0,41+1,50) | (0,08+0,10) | (0,33+0,49) | (30,9+45,0)
Nanag, 4,8+0,1 632432 85,6+1,6 70,0£3,5 | 1,40+0,041 | 0,480,024 | 0,160,010 | 0,56+0,06 55,443,3
n=6 (3,0+9,8) | (500+732) | (51,1+124,0) | (60,0+80,0) | (0,75+2,4) | (0,21+0,83) | (0,10+0,20) | (0,38+0,75) | (28,2+81,8)
Konpwusa 3,610,1 475424 518+10 86,0¢4,3 | 2,00£0,059 | 0,570,029 | 0,20+0,013 | 0,58+0,06 82,4+4,9
n=4 (2,7+5,5) | (414+578) | (306+768) | (70,0+112,0)| (1,1+3,6) | (0,22+0,87) | (0,17+0,24) | (0,42+0,74) | (81,3+84,8)
YepseHu 20,2+0,4 248+12 19,30,4 63,0£3,2 | 0,30£0,009 | 0,06+0,003 | 0,06+0,004 | 0,18+0,02 17,9+1,0
pEenuYKM (16,0+24,0) | (204+282) | (14,9+24,7) | (60,0+66,0) | (0,23+0,35) | (0,05+0,07) | (0,05+0,08) | (0,16+0,19) | (7,7+28,4)
n=4
KpacTasuum 2,20+0,04 16148 14,5+0,3 11,1+0,6 | 0,13+0,004 | 0,04+0,002 | 0,04+0,003 | 0,14+0,01 20,6%1,2
n=4 (1,7¢3,00 | (121:207) | (11,0+17,5) | (10,0+13,5) | (0,10+0,16) | (0,03+0,05) | (0,04+0,05) | (0,12+0,18) | (13,5%27,8)
[omatu 2,10£0,04 280+14 12,6+0,3 13,6:0,7 | 0,18+0,005 | 0,07+0,004 | 0,05+0,003 | 0,13+0,01 25,6+1,5
n=4 (1,2¢2,5) | (212+373) | (7,4+18,0) | (11,0+19,5) | (0,10+0,32) | (0,04+0,10) | (0,04+0,05) | (0,11+0,16) | (20,6+32,4)
Table 3. Mineral and trace element content determined
in vegetables (average value + U), mg/100g
Parameter Na K Ca Mg Fe Mn Cu Zn P
Product
Green salad 17,30,3 394120 83,2+1,6 25,4¢1,3 | 0,52+0,015 | 0,280,014 | 0,07+0,005 | 0,25+0,03 29,0417
n=4 (9,5+34,8) | (328+466) | (63,0+111,0) | (19,0+30,5) | (0,30+0,86) | (0,18+0,43) | (0,05+0,08) | (0,20+0,28) | (11,0+53,3)
Spinach 15543 36318 118+2 84,8+4,2 | 1,30+0,038 | 0,45+0,023 | 0,10+0,007 | 0,54+0,05 38,042,3
n=4 (28,1+347,0 | (221+514) (90+187) (73,0+98,0) | (0,93+1,80) | (0,32+0,75) (0,35+0,67) | (31,5+43,1)
Green onion 5,6%0,1 23012 74,8+1,4 15,4t0,8 | 0,31x0,009 | 0,17+0,01 | 0,070,005 | 0,20%0,02 25,1+1,5
n=4 (3,0+8,8) | (198+257) | (38,0+124,0) | (14,0+17,0) | (0,22:0,43) | (0,08+0,32) (0,18+0,22) | (21,9+28,4)
Green garlic 4,7+0,1 425421 117+2 25,3+1,3 0,65+0,02 | 0,17+0,009 | 0,10+0,007 | 0,29+0,03 50,043,0
n=3 (2,8+8,3) | (400+441) | (79+183) (18,0+38,0) | (0,48+0,98) | (0,13+0,20) (0,20+0,37) | (19,2+83,2)
Sorrel 2,20+0,04 358+18 80,8+1,5 61+3 1,50+0,044 | 0,94+0,047 | 0,09+0,006 | 0,38+0,04 36,7+2,2
n=4 (1,7+3,4) | (310+409) | (49,0+227,0) (47+80) (1,0:2,0) | (0,41%1,50) | (0,08+0,10) | (0,33+0,49) | (30,9+45,0)
Lapad 4,8+0,1 63232 85,611,6 70,03,5 | 1,400,041 | 0,480,024 | 0,16+0,010 | 0,56+0,06 55,4+3,3
n=6 (3,0+9,8) | (500+732) | (51,1+124,0) | (60,0+80,0) | (0,75+2,4) | (0,21+0,83) | (0,10+0,20) | (0,38+0,75) | (28,2+81,8)
Nettle 3,6+0,1 475424 518+10 86,0+4,3 | 2,00+0,059 | 0,57+0,029 | 0,200,013 | 0,58+0,06 82,4%4,9
n=4 (2,7+5,5) | (414+578) | (3062768) | (70,0:112,0) | (1,1+3,6) | (0,22+0,87) | (0,17+0,24) | (0,42+0,74) | (81,3+84,8)
Red 20,2+0,4 248+12 19,3+0,4 63,0¢3,2 | 0,30£0,009 | 0,060,003 | 0,060,004 | 0,18+0,02 17,9+1,0
radishes (16,0+24,0) | (204+282) | (14,9+24,7) | (60,0+66,0) | (0,23+0,35) | (0,05+0,07) | (0,05+0,08) | (0,16%0,19) | (7,7+28,4)
n=4
Cucumbers 2,20+0,04 16148 14,5+0,3 11,1#0,6 | 0,13+0,004 | 0,040,002 | 0,040,003 | 0,14+0,01 20,6%1,2
n=4 (1,7¢3,00 | (121:207) | (11,0+17,5) | (10,0+13,5) | (0,10+0,16) | (0,03+0,05) | (0,04+0,05) | (0,12+0,18) | (13,5%27,8)
Tomatoes 2,10+0,04 280414 12,6+0,3 13,6£0,7 | 0,18+0,005 | 0,070,004 | 0,050,003 | 0,13+0,01 25,6%1,5
n=4 (1,2¢2,5) | (212+373) | (7,4+18,0) | (11,0+19,5) | (0,20+0,32) | (0,04+0,10) | (0,04+0,05) | (0,11+0,16) | (20,6+32,4)
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ChabpKaHUETO HAa HATPHIA B 3€JCHUYYLUTE Bapupa B MHTEP-
Bas ot 2,10 (momaru) mo 155 (cmanak) mg/100g, T.e. umMa u
10-BUCOKHY CTOHHOCTH Ha HATPHIA, KOETO MOXKE Ja C€ O0SICHU C
MPOLIECUTE HA HATOPsIBaHE M 00OraTsiBaHe Ha ro4yBara. ycra-
HOBEHHUTE CPETHU CTOMHOCTH Ha KaJuii ca oT 161 (kpactaBu-
um) 1o 632 (ranan) mg/100g. Kaanusar e B quanason ot 12,6
(momaru) no 518 (kompusa) mg/100g; croifHocTHTE 3a Mar-
He3mii ca ot 11,1 (kpacraBuim) 10 86,0 (kompusa) mg/100g.
HuBara Ha ¢ocdop ca B CpaBHUTEIHO LIHUPOK MHTEPBAI
ot 17,9 (uepBenu penuuku) no 82,4 (kompusa) mg/100g.
Haii-Hucku cToiHOCTH Ha Keas30 umar kpacrasuiure 0,13
mg/100g, a Haii-BucOoKH - kompusara ¢ 2,0 mg/100g, cienBa-
Ha ot kucenena 1,5 mg/100g, namanga 1,4 mg/100g u canaka
1,3 mg/100g. CroitHocTuTe 3a Mex Bapupar ot 0,04 (kpacrta-
Buiy) 10 0,20 (konpusa) mg/100g. 3a HMHK BapuanuuTe ca
ot 0,13 (momatu) no moutu eqnaksute 0,58 (kompusa), 0,56
(manmanm) n 0,54 (cnanak) mg/100g. MaHTraHbT B 3€JICHYYLIUTE
e B inamnasoH ot 0,04 (kpactaBuin) 1o BneuatisBamure 0,94
(kucener) mg/100g.

* JlucmHu nodnpaeku

PesynTarure oT U3CieABAaHUTE MUHEPAIU U MUKPOCIEMEHTH
B IIpoOM OT TUCTHHM MOAIPABKU ca mpeacTaBenu B Tabnuma 4.

Tabnuuya 4. YcmaHo8eHO cbObpKaHue Ha MuHepasnu u
MUKpOerieMeHmu 8 3ef1eHU JIUCMHU nodnpasku (cp.
cm. £ U, om - do), mg/100g

FOODS AND NUTRITION

The sodium content of vegetables ranges from 2.10
(tomatoes) to 155 (spinach) mg/100g, i.e. there are also
higher values of sodium, which can be explained by the
processes of fertilization and enrichment of the soil. The
established average values of potassium range from 161
(cucumbers) to 632 (dock) mg/100g. Calcium ranges
from 12.6 (tomatoes) to 518 (nettle) mg/100g; values for
magnesium range from 11.1 (cucumbers) to 86.0 (nettle)
mg/100g. Phosphorus levels range relatively widely from
17.9 (red radishes) to 82.4 (nettle) mg/100g. Cucumbers
have the lowest iron values of 0.13 mg/100g, and nettle
with the highest ones of 2.0 mg/100g, followed by sorrel
of 1.5 mg/100g, dock of 1.4 mg/100g and spinach of 1.
3mg/100g. Values for copper range from 0.04 (cucum-
bers) to 0.20 (nettle) mg/100g. For zinc the variations are
from 0.13 (tomatoes) to almost the same 0.58 (nettle), 0.56
(dock) and 0.54 (spinach) mg/100g. Manganese in vege-
tables ranges from 0.04 (cucumbers) to an impressive 0.94
(sorrel) mg/100g.

e Leafy spices

The results of the tested mineral and trace element
contents in leafy spice samples are presented in Table 4.

OKasarten Na K Ca Mg Fe Mn Cu Zn P
MpoAaykr
MargaHo3 60,7+1,1 531+27 2234 46,7+2,3 1,60+0,047 | 0,75+0,038 | 0,14+0,009 | 0,53+0,05 56,4+3,4
(3,20+145,00) | (336+756) | (109+545) | (37,0+54,0) | (0,99+2,43) | (0,43+1,00) | (0,12+0,17) | (0,27+1,10) | (32,7+67,1)
Konbp 83,611,5 548+33 2254 61,8+3,1 1,520,045 | 0,69+0,035 | 0,16+0,011 | 0,61+0,06 46,4+2,8
(73,2+98,2) | (474+584) | (212+240) | (43,0+88,0) | (0,75+2,32) | (0,61+0,78) | (0,12+0,22) | (0,43+1,00) | (34,6+66,6)
[xopxeH 3,90+0,07 573429 27245 563 2,80+0,082 | 0,790,040 | 0,19+0,012 | 0,57+0,06 64,5%3,9
(3,5+4,2) (410+806) | (175+347) (54+59) (1,24+5,88) | (0,52+1,00) | (0,14+0,26) | (0,46+0,76) | (44,9+75,2)
Table 4. Mineral and trace element content determined
in green leafy spices (average value + U),
mg/100g
arameter Na K Ca Mg Fe Mn Cu Zn P
Product
Parsley 60,7+1,1 531+27 2234 46,7+2,3 1,60+0,047 | 0,750,038 | 0,140,009 | 0,530,05 56,413,4
(3,20+145,00) | (336+756) | (109+545) | (37,0+54,0) | (0,99+2,43) | (0,43+1,00) | (0,12+0,17) | (0,27+1,10) | (32,7+67,1)
Dill 83,611,5 548+33 225+4 61,8+3,1 1,520,045 | 0,690,035 | 0,16+0,011 | 0,61+0,06 46,4+2,8
(73,2+98,2) (474+584) | (212+240) | (43,0+88,0) | (0,75+2,32) | (0,61+0,78) | (0,12+0,22) | (0,43+1,00) | (34,6+66,6)
Spearmint 3,90+0,07 573+29 272+5 56+3 2,80+0,082 | 0,790,040 | 0,19+0,012 | 0,57+0,06 64,5+3,9
(3,5+4,2) (410+806) | (175+347) (54+59) (1,24+5,88) | (0,52+1,00) | (0,14+0,26) | (0,46+0,76) | (44,9+75,2)

[Tpu 3eseHUTE TUCTHHU MOAIPABKH ChIABPKAHUETO HA HATPHIA
€ oI0OHO Ha TOBa IPH 3eJeHuynuTe: oT 3,90 (KOMKEH) 10
83,6 (xomrpp) mg/100g, xKaTo mMpu MargaHO3 HHUBATa CE JIBU-
JKar B JI0CTa IUPOKH rpaHuid - ot 3,20 go 145 mg/100g, t.e.
U TYK MMa I0-BUCOKH CTOITHOCTH, KOUTO MOXE Jia ca Clie/l-
cTBHE OT oborarsiBaHe Ha rousara. Pe3ynaTarute, Moly4eHH
3a JDKOJDKEH, MOKa3BaT €CTECTBEHO ChAbPXKAHUE, ThU Karo
MPOIYKTUTE Ca OT MECTa, KbIETO OT FOJAMHHM T0YBaTa HE ce
mojiyTara Ha HUKakBa oOpaboTka. KajausT B 3e/ieHUTE JTUCT-
HU TIOATIPABKH € B Auana3oH ot 531 (Marmano3) mo 573 (mxo-

In green leafy spices, the sodium content is similar to
that in vegetables: from 3.90 (spearmint) to 83.6 (dill)
mg/100g, while in parsley the levels range quite widely -
from 3.20 to 145 mg /100g, i.e. here there are also higher
values, which may be a consequence of soil enrichment.
The results obtained for spearmint show a natural
content, since the products are from places where the
soil has not been subjected to any treatment for years.
Potassium in green leafy spices ranges from 531
(parsley) to 573 (dock) mg/100g; as with sodium, these
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JoxkeH) mg/100g; KakTo ¥ IPU HATPHUS TE3U PE3YIITATH MOXKE
Jla ca TIOBJIMSIHU OT HaTOpsIBaHE Ha [10YBATa, HO MPH KOIIPUBA,
Janaj, KMCeJel U JHKOKEeH, ChC CUTYPHOCT TOBa TBBPJICHHE
He ce MOTBBPIK/IaBa, 3aI10TO ca OT MECTa, KbAETO II0uBaTa He
ce mojyiara Ha 3eMeqiesicka 00paboTka u odoratsiBaHe ¢ TOp.
YcTaHOBEHUTE CPEHU CTOMHOCTH Ha KaJIui ca ot 223 (Ma-
rnaHo3) 1o 272 (mxomxkeH) mg/100g. 3eneHUTe TUCTHA TIOI-
TIPaBKH Ca ChC CPABHUTEITHO OJTM3KH CTOHHOCTH Ha MarHe3Wi
Mexay 46,7 (marmanos) u 61,8 (korrsp), 1 Ha docdop Mexay
46,4 (xorsp) u 64,5 (xomxeH) mg/100g; nMaT BUCOKHU CTOM-
HOCTH Ha KeJisi30 ot 1,52 (konsp) 10 2,80 (mxomken) mg/100g
u ca Ooratu Ha Mex - ot 0,14 (marnano3) o 0,19 (mxomxen)
mg/100g. CroliHOCTHTE Ha HMHK ca OJM3KH 10 Te3W Ha 3e-
nenuyiute - oT 0,53 (Marmanos) mo 0,61 (kombp) mg/100g. 3e-
JICHUTE JINCTHH MOATIPABKH CHIIIO0 UMAT CEPHO3HH KOJINYECTBA
manras ot 0,69 (korrsp) 10 0,79 (mxomken) mg/100g.

OBCBHXAAHE

PasnpocTpaneHneTo Ha MUHEPAJIUTE U MUKPOCJIEMEHTHTE B
M3CIIEABAHUTE MPOAYKTH € rpa)MuHO MpecTaBeHo Ha (ury-
pa 1 (u3obpaxenus ot 1 10 9).

FOODS AND NUTRITION

results may have been influenced by soil fertilization,
but with nettle, dock, sorrel, and spearmint this statement
is certainly not supported because they are from places
where the soil is not subjected to agricultural treatment
and fertilization. Average calcium values found range
from 223 (parsley) to 272 (spearmint) mg/100g. Green
leafy spices have relatively close values of magnesium
between 46.7 (parsley) and 61.8 (dill) and phosphorus -
between 46.4 (dill) and 64.5 (spearmint) mg/100g. They
have high iron values from 1.52 (dill) to 2.80 (spearmint)
mg/100g and are rich in copper - from 0.14 (parsley) to
0.19 (spearmint) mg/100g. Zinc values are close to those
of vegetables - from 0.53 (parsley) to 0.61 (dill) mg/100g.
Green leafy spices also have serious amounts of
manganese from 0.69 (dill) to 0.79 (spearmint) mg/100g.

DISCUSSION

The distribution of minerals and trace elements contents
in the tested products is graphically presented in Fig.1.
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®uaz.1. PaznpocmpaHeHue Ha MUHeparu U MUkpoesnemMeHmu
8 nodose, 3eneHYyyu U 3ef1eHU IUCMHU MoonpasKu

[InomoBere ca 1OOBP M3TOYHUK HA MUHEpPAIU M MHKpOEJe-
MEHTH, HO C MTO-HUCKH ChIBPKAHHUS B CPABHEHUE CHC 3€JICH-
YyIUTE U 3eJICHUTE JINCTHU MOANpaBKU. MHOT0 100pH ca HU-
BaTa, yCTAHOBEHM MpPH Kaicuu, BUIIHH, yepemn. [lo-Hucku
ca CTOWHOCTHUTE MpHU AOBJIKUTE, HO IBK T€ MMAT TOISIMOTO
MPEIUMCTBO, Y€ Ce MpeIaraT LeJOTOAUIIHO Ha OBITapCKUs
masap.

AbcomoTHUAT (aBOPUT HpU 3EJeHUYYIUTE € KOIpHBAara,
cleJBaHa OT Jlanaja, ClaHaka U KHceJela.

3enmeHUTE MOAMpPABKH ca O0OTaTH Ha MeI M IHHK M Ca ChC
CTOWHOCTH OJIM3KH 710 TE€3U Ha 3eJICHYYI[U KaTO KOIPHBA, Jia-
[1aj U ClIaHak.

[Tony4yeHute pe3yiaTaTH OT IIPOBEACHOTO IIPOydYBaHE ca
CpaBHUMH U B 100pO ChBIAJCHUE C IUTHPaHUTEe B JlaTckara
0a3a nmaHHM 3a cbeTaB Ha xpaHure [11].

BapI/IaIII/II/ITe B HMBATa Ha MUHEpAJXU U MHUKPOCIECMECHTHU 3a
C€IWH U ChII BUJ MOTraT aa 6'I>,HaT O00SICHEHH C BIUSIHUETO Ha
FeOFpa(i)CKI/IH mpou3xoa, KjiInMara, nouBara 1 METOAUTEC Ha
OTIJIC)KJIAHE HAa pCKOJITATA.

BxumrouBaneTo Ha GoraTo pa3zHooOpaswe OT MJIOAOBE H 3e-
JEHYYIY B YOBEIIKATa JUETa € OT CHIIECTBEHO 3HaYECHHE 3a
oA abpKaHe Ha 100po 3apaBe. CBEeTOBHATA 3/IpaBHA OpraHU-
3anus U OpraHu3anusTa 1o IpexpaHa v 3eMeleNue Ipero-
pBuBat npuem ot MEHAMYM 400 g/neH MI010BE U 3eIeHIYIIH
[12], 3a mpenmounTaHe ma ce KOHCYMHpAT MPECHH U Ja ca
MECTHO IpOu3BOACTBO [13].

3elleHUTE MOAIPABKH ca OOraTH Ha M3CJICABAHUTE MHKPO-
HYTPUEHTHU, KaTo MbPBOTO MSICTO € 3a JKOJKeH. Te He Morar
Jla cé KOHCYMHpaT B TOJIeMH KOJIMYECTBA, HO MOpaaM CHII-
HUSAT UM BKYC, MOTaT Jia ObJaT CPEACTBO 3a HaMaJsBaHE Ha
CoJITa UJIM 3aXapTa B XpaHara [14].

3AKINIOYEHUE

XpaHUTEIHNATE CUCTEMH Ca CIOKHH CTPYKTYPH, KOUTO BIIU-
ST BBPXY HKOHOMHYECKHS PACTEXK, yCTOHYNBOCTTA HA MIPHU-
POIHUTE PECYpCH M OKOJHATa Cpela M COLHOKYJITYPHHUTE
¢dakTopu (HaYMH M CTaHAAPT Ha )KHUBOT). Te obade mompuHa-
CST 32 U ca YSI3BUMU OT TEKYIINTE IPOMEHH B KJIMMAaTa, KO-
TO 3acCTpalmaBarT TsXHaTa cTabuiHocT [15].
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Fig.1. Distribution of minerals and trace elements
contents in fruits, vegetables and green leafy
spices

Fruits are a good source of minerals and trace elements,
but with lower contents compared to vegetables and
green leafy spices. The levels established for apricots,
sour cherries, cherries are very good. The values for
apples are lower, but they have the great advantage
that they are available all year round on the Bulgarian
market.

The absolute favorite among vegetables is nettle,
followed by dock, spinach and sorrel.

Green leafy spices are rich in copper and zinc and have
values close to those of vegetables such as nettle, dock
and spinach.

The results obtained from the conducted study are
comparable and in good agreement with those cited in
the Danish Food Composition Database [11].

Variations in the levels of minerals and trace elements
for the same species can be explained by the influence
of geographical origin, climate, soil and crop cultivation
methods.

Including a rich variety of fruits and vegetables in the
human diet is essential for promoting good health.
The World Health Organization (WHO) and the Food
and Agriculture Organization (FAO) recommend a
minimum intake of 400 g/day of fruits and vegetables
[12], preferably fresh and locally produced [13].

Green spices are rich in the tested micronutrients,
with the first place is for spearmint. They cannot be
consumed in large quantities, but due to their strong
taste, they can be a means of reducing salt or sugar in
food [14].

CONCLUSION

Food systems are complex structures that influence the
economic growth, sustainability of natural resources and
environment, and socio-cultural factors (life-style and
standard of living). However, they contribute to and are
vulnerable to ongoing climate changes that threaten their
stability [15].
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[TpoBeneHoTo npoyuBaHe 1MokasBa, ue pasriieaHUTe I'PyIH
XpaHU (IPECHU IUIOAOBE, 3€JICHUYLU U 3€JIE€HOIUCTHHU IIOJ-
MpaBKH) UMaT OOrat MUHEpAJIeH ChCTaB U ca J00Bp M3TOU-
HUK Ha BUCOKOS(EKTUBHA XpaHa.

[MTomy4eHnnTe pe3ynTaTu MOTarT Jia ce BKII0YaT B ChBpEMEHHA
0a3a MaHHU 3a ChCTaB Ha OBITAPCKHUTE XpaHU M Ja Ce U3-
MOJI3BAT NPH MPOYYBAHMS HA XPAHUTEIHUS IIPUEM OT CIie-
LUAJIMCTH 110 XpaHEHe, OT INETOJIO3H U JIPYT'H CHEIUATHCTH,
MPAaKTUKYBAIX 3paBHU I'PUXKH, IIPH pa3pabOTBaHEe Ha Xpa-
HUTEIIHU 1 JIeYeOHU PEKNMH, KAKTO U OT BCHYKH X0pa 3a U3-
Oop Ha 37paBOCIOBHA B pa3HOOOpa3Ha xpaHa [16].
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The study conducted shows that the considered foodstuffs
(fresh fruits, vegetables and green leafy spices) have a
rich mineral composition and are a good source of highly
effective food.

The obtained results can be included in a modern
database on the composition of Bulgarian foods and used
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NOJIMHEHACUTEHU MACTHM
KUCENMWHU U MUKPOHYTUEHTWU
NMPE3 BPEMEHHOCTTA: BJIIMAHUE
BbPXY HEPBHO-NCUXUYECKOTO
PASBUTUE HA OETETO

Po3anuna BpaiikoBa'?, Pocuiia Yamosa' 2,
AnGena ToueBa'2, Py:ka IlanueBa'2, Jlanka PanrenoBa®

Kameopa ,, Xueuena u enudemuonozus’, Meduyuncku
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nesponayxu, Mzcaiedosamencku uncmumym, Meouyuncku
yuusepcumem ,, Ilpog. 0-p Ilapackee Cmoanog”- Bapna
® Hayuonaien yeHmup no obujecmeeHo 30pase u anaiusu

PE3IOME

Eoun om nepuooume cvce snauumenno enusiHiue bpxy pacne-
JHCa U pa3gUMUEno Ha 406eKa e nepuoovm om 3a4e8aHeno
0o emopama 2o0una. Onpeodensawy Gaxmop 3a HepeHO-NCU-
XU4eckomo 30page HA NOMOMCMBOMO e XPAHeHemO npes
opemennocmma. Anaiusupanu ca npoy4eanus 3a egpexmu-
me om npuema HA NOAUHEHACUMEHU MACMHU KUCeTUHU U
MUKPOHYMPUEHINU Om OPeMEHHAA HCeHA 8bPXY OemCKOmMOo
Hespopassumue. H3evpuien e npezned 6 enekmponnume oasu
oannu PubMed, Scopus u Mendeley na opueunannu npoyusa-
Hus, nyoauxyseanu 6 nepuooa 2018-2023 e. Ananusupanume
15 nybauxayuu paskpueam noOKpenswama pois Ha  Noau-
HeHacumeHu Macmuu Kuceaunu, sumamun D, gponam, xonum,
1100, JHcensi30 U Kapomun 6upxy OemcKOmo Heepopazsumile
u unmenexmyanex nomenyuan. Pesynmamume 3a 0vieocpou-
HOMO paseumue Ha MO3bKd, NOO GAUAHUE HA XPAHEHEemO Ha
Maukama, ca xemepoeeHHU 6 U3Cied8amume HpOYUEAHUS.
Hapeo ¢ xamezopuunume nonsu, npu 4acm om u3cied8anu-
me egexmu Ha Ouemama, He ca YCMAHOBEHU OUAKEAHUME
npunocu. Hezagucumo om Hanuunume cepuosnu 00Kasa-
mencmed 3a noi3ume om ONMUMATHOMO MAUNUHO XPAHeHe
U adexeamHomo cHabOA6ane ¢ NOIUHEHACUMEHU MACMHU
KUCENUHU U MUKPOHYMPUEHMU Npe3 OPEeMEeHHOCMIMA 6bpXY
HePBHO-NCUXUYECKOMO Pa3gumue Ha 0emeno, ce Npenopvy-
60 OONBAHUMENHA OYEHKA HA MeXaHusMume Ha delicmeue Ha
mesu cneyu@uyHu OUemuuHyu KOMIOHEHMU.

KuarouoBu 1ymn: OpeMeHHOCT, XpaHEHe,
MUKPOHYTPHUEHTH, OIICHKA Ha HEBPOPA3BUTHUETO,
HEPBHO-IICUXUYECKO Pa3BUTUE HA TIOTOMCTBOTO

BbBEAEHUE

XpaHUTENHUAT CTAaTyC U XPAaHUTEITHUTE HABUIIM HA OpEeMeH-
HaTa KeHa ca KJII0u0B (haKkTop, BIMEI] KAaKTO BPXY HEHHOTO,
Taka M BbpPXY 3APaBeTo Ha OB/ICIIOTO eTe. XpPaHEHETO MOXKe
Jla TPOMEHU TEJIECHUS ChCTaB HAa MaiKaTa ¥ Jia peIu3BUKa
eNUTeHEeTHYHHU TPOMEHH B HEHHOTO TOTOMCTBO (1).

OCHOBHHUTE I'PHIKH 32 XPAHEHETO Ipe3 OpeMEeHHOCTTa TpIOBa
Jla BKJIFOYBAT BUCOKH XUTUEHHU CTaHApTH, N30sITBaHE HA MO-
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ABSTRACT

One of the periods with a significant impact on
human growth and development is the period from
conception to the second year. A determining factor
for the neurological health of the offspring is nutrition
during pregnancy. Studies on the effects of the intake
of polyunsaturated fatty acids and micronutrients by
the pregnant woman on the child's neurodevelopment
were analyzed. A review was performed in the
electronic databases PubMed, Scopus and Mendeley
of studies published in the period 2018-2023. The
analyzed 15 publications reveal the supportive role
of polyunsaturated fatty acids, vitamin D, folate,
choline, iodine, iron and carotene on children’s
neurodevelopment and intellectual potential. Results
on long-term brain development as influenced by
maternal nutrition are heterogeneous in the reviewed
manuscripts. Along with definite benefits, for some of
the dietary effects studied, the expected contributions
have not been established. Despite the strong evidence
available for the benefits of optimal maternal nutrition
and adequate supply of polyunsaturated fatty acids
and trace elements during pregnancy on neurological
development, there is a need for further evaluation
of the mechanisms of action of these specific dietary
components.

Keywords: pregnancy, nutrition, micronutrients,
neurodevelopmental assessment, offspring
neurodevelopment

INTRODUCTION

A pregnant woman‘s nutritional status and eating habits
are a key factor influencing both her and her future
child‘s health. Nutrition can alter the body composition
of the mother and cause epigenetic changes in her
offspring (1).

Basic nutrition care during pregnancy should include
high standards of hygiene, avoidance of potentially
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TCHIHUAJIHO TOKCUYHU BEIIECTBA, OCUTYPABAHEC HAa aICKBATHU
KOJIMYCCTBA CHEPrUsl U MAKPOHYTPUCHTH, KaKTO U 3aI0BOJIS-
BaHE Ha HYKJIUTE OT MEKPOHYTPUCHTH (BUTAMUHU ¥ MUHEpa-
71). 3ApaBOCIOBHOTO XPAaHEHE € OT U3KJIFOUUTEITHO 3HAUCHUE
o BpeMme Ha OpeMeHHOCTTa. (2). CBeTOBHATa 3ApaBHA Opra-
Huzanus (C30) ompenens mepBute 1000 10U (OT 3a4eBaHETO
IO Kpasi Ha BTOpaTa FOAMHH OT KHBOTA) KaTo ,,IIPO30PEIl Ha
BB3MOXHOCT", Thil KaTO MOAXOASLIOTO XPaHEHE Ipe3 Te3U
paHHU eTam: OT JKMBOTA € OT PEeIIaBaIlo 3Ha4eHHe 3a HOp-
MaJTHHSI paCTeX, pa3BUTHE U ABJITOCPOTHO 37paBe (3).

Hanuunu ca HayyHu cBeieHUsI, ye )aKTOpU Ha OKOJIHATA cpe-
Jla, KaTo HEJIOMMBYHO XpaHEHE M MpeXpaHBaHE 0 BpeMe Ha
paHHUTE €Taly Ha Pa3BUTHE, YBEIMYaBaT PUCKa OT MeTabo-
JUTHU U HEBPOJCTECHEPATUBHU Pa3CTPOICTBA B TIO-KHCHHUTE
neproau ot kuBoTa (4). EMOproHaTHOTO M eTarHo HEBpO-
JIOTHYHO PA3BUTHE € UYBCTBUTEITHO KBM XPAHHUTEITHHUS CTa-
TyC Ha MaiikaTa Mmpeau 3a4eBaHe U KbM HEWHHUTE METaOOJIHT-
HI 0COOEHOCTH 110 BpeMe Ha OpeMeHHOCT (5). XpaHUTETHUAT
[pHUEeM Ha MaKpo- U MUKPOHYTPUEHTH OT OpeMeHHaTa )KeHa
TMOBJIMsABA MPOLUCCUTE HA HEBPOJOTNMYHO pa3BUTUEC, KATO HE-
BpOreHe3a, MUEeITMHHU3AIIHs, CHHANITOreHe3a M pacTeX Ha MO-
3BYHATA KOPA Ha MOTOMCTBOTO (6).

HepBHO-TICHXMYeCcKOTO pa3BUTHE HA ILTOJA IO BpeMe Ha Ope-
MEHHOCTTa € pelIaBallo 3a ONmpeaessiHe Ha 3[[paBeTo U Oja-
TOCHCTOSHIETO Ha HOBOPOJCHOTO. [IpaBMITHOTO pa3BUTHE Ha
MO3bKa BKJIOYBA HE caMO (POPMHPAHETO HAa HEBPOHH, HO H
TAXHOTO TOAXOJAIIO CBBP3BaHE, KOETO € OCHOBA 3a KOT'HH-
THBHHUTE CIIOCOOHOCTH, €MOITHOHATHOTO 3/IpaBe U CCH30PHU-
T€ ¥ MOTOPHU (PYHKITMU Ha MHANBUIA.

DU3NYECKOTO U HEPBHO-TICHXUYECKOTO pa3BUTHE Ha O6e6eTo
€ M3KJIIOYUTEIHO OBbP30 U POJIATa HA XPAHEHETO € KPUTHYHA
3a 3[paBETO KaKTO Ha MaiikaTa, Taka U Ha 6ebero (7).

CHa0OasBaHETO HA IJIO/Ia C €CEHIMAIHU XPAHUTEIHH Bellle-
cTBa (HYTPHEHTH) KaKBHTO Ca OMEra-3 IOJMHEHACUTEHHUTE
mactaH kucennuu (ITHMK) u MukpoHyTpueHTuTe criomara
3a ONTHMAJHOTO Pa3BUTHE HA HErOBUs MO3BK. Edexrure o
JIeGUIUT Ha Te3W HYTPUEHTH MOTarT Jia Ob1aT ABJITOCPOYHH C
BB3MOXHH 3aTPY/JHEHUS B YUEHETO, IIOBEJCHUETO 1 olIaTa
NCUXHUYHA YCTOHUUBOCT.

ChlllecTBYBaT HAy4YHH J0KA3aTEJICTBA, Y€ OINPE/ACICHU MHU-
KPOHYTPUEHTH —XKEJA30, HoJ, IUHK, (ojaT, BUTAMUH A H
BUT. D y4acTBar B 1pe- U NOCTHATATHOTO Pa3BUTHE HA MO3b-
ka (8). JlaHHW OT eMuIeMUOJIOTHIHYU U3CIICABAHMS COYAT, de
OpeMEHHHUTE JKeHH ca M3JI0OKESHU Ha PUCK OT TEXeH HEOCTUT
MOpajiy MOBHUILICHU HYXK/H, KOETO MOXE Jia TOBJIUSIE BbPXY
HAJIMYHOCTTA HA TE3M XPAHWUTEIHH BEIIECTBA B PACTSIIUS
wof (3).

N3BeCTHO e, 4e KeIA30TO € 0COOCHO BaXKHO 3a Pa3BUTUETO HA
Mo3bKa npu genata (9). To urpae ocHOBHa poJisi B pa3BUTHE-
TO Ha [IEHTpajHaTa HEpBHA CUCTEMa, BKJIIOUHUTEIHO MUEIH-
HU3aIUsATa, PyHKIMOHUPAHETO HA MOHOAMUHOBUTE HEBPOT-
paHCMUTEPH (HAIp. CEPOTOHUH, HOpENUHE(DPHH U JIOTIAMUH)
U JKeJIA30-ChABpKamuTe nporensu (10).

Honsr € MUKpOEIIEeMEHT, KOWTO ce HabaBsi OT XpaHaTa U UMa
YHUKaITHH (QYHKIHH, KOUTO HE MOTaT A2 ObJaT 3aMEHEHH HITH
KOMIIGHCHPAHU C JAPYTH XpaHUTEIHHU BemecTBa. Toi e cyo-
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toxic substances, providing adequate amounts of
energy and macronutrients, and meeting micronutrient
(vitamin and mineral) needs. A healthy diet is of utmost
importance during pregnancy (2). The World Health
Organization (WHO) defines the first 1,000 days (from
conception to the end of the second year of life) as the
,window of opportunity” because adequate nutrition
during these early stages of life is critical for normal
growth, development, and long-term health (3).

There is scientific evidence that environmental factors
such as malnutrition and overnutrition during the early
stages of development increase the risk of metabolic
and neurodegenerative disorders in later life (4).
Embryonic and fetal neurodevelopment is sensitive to
the nutritional status of the mother before conception
and to her metabolic characteristics during pregnancy
(5). The nutritional intake of macro- and micronutrients
by the pregnant woman influences neurodevelopmental
processes such as neurogenesis, myelination,
synaptogenesis and growth of the cerebral cortex of the
offspring (6).

The neuro-mental development of the fetus during
pregnancy is crucial in determining the health and
well-being of the newborn. Proper brain development
involves not only the formation of neurons, but also
their appropriate connection, which is the basis for an
individual‘s cognitive abilities, emotional health, and
sensory and motor functions.

The physical and neuro-mental development of the
infant is extremely rapid and the role of nutrition is
critical to the health of both mother and infant (7).

Supplying the fetus with essential nutrients such as
omega-3 polyunsaturated fatty acids (PUFAs) and
micronutrients helps its brain to develop optimally. The
effects of a deficiency of these nutrients can be long-
term with possible difficulties in learning, behaviour
and general mental resilience.

There is scientific evidence that certain micronutrients
- iron, iodine, zinc, folate, vitamin A and vit. D are
involved in pre- and postnatal brain development (8).
Evidence from epidemiological studies suggests that
pregnant women are at risk of deficiency due to increased
requirements, which may affect the availability of these
nutrients in the growing fetus (3).

Iron is known to be particularly important for brain
development in children (9). It plays a major role
in the development of the central nervous system,
including myelination, the functioning of monoamine
neurotransmitters (e.g. serotonin, norepinephrine and
dopamine) and iron-containing proteins (10).

Iodine is a trace element that is obtained from food
and has unique functions that cannot be replaced or
compensated for by other nutrients. It is a substrate
required for the synthesis of the thyroid hormones
thyroxine (T4) and triiodothyronine (T3). One of their

BN NN Tov16 M MK+ 3 M M BEbJIFAPCKO CMNCAHME 3A OBLIECTBEHO 3IPABE I M I 2024 M M M BULGARIAN JOURNAL OF PUBLIC HEALTH M M M Vol.16 M MINo3m W 45



XPAHW N XPAHEHE

cTpat, He0OXO/IMM 3a CHHTE3a Ha XOPMOHMTE Ha IUTOBHIHA-
Ta kJie3a - Tupokcut (T4) u tpuitontuponus (T3). Eqna ot
KJIFOUOBUTE UM POJIH € Jja MOJAABPKAT pacTeka U pa3BUTUETO
Ha MO3bKa, KOETO € 0COOCHO Ba’KHO 110 BpeMe Ha BETPEyTpoO-
HOTO pa3BUTHETO (3).

[MpoyuBanus mpeanonarar, 4e Bb3jeiicTBueTo Ha (oaueBara
kucenuna (OK) BbpXy pa3BUTHETO Ha IEHTpaHaTa HEpBHA
CHCTEMa € Hal-O04eBUJIHO B NMEPUKOIETIIMOHHUS MEepHos (0T
4 cenMuIM TPEAH A0 8 CEIMHUIHM CIIeNl HAavallo Ha OpeMeH-
HocTTa) (11), KOlTO OOXBaIIa KPUTUYHM (ha3u OT Pa3BUTHETO
Ha MO3bKa Ha IIJI0/Ia KaTo 3aTBapsiHe Ha HEBpajHaTa Tph0a u
(dopMupane Ha OCHOBHUTE MO3BUHH CTPYKTYpH (12).

Hyxnaute ot Butamun Bl2 (koOamaMuH) ca MO-BUCOKH TIO
Bpeme Ha OpeMeHHOCT (13). Toii € OT ChIIECTBEHO 3HAUCHUE
3a epUTpONoe3aTa, CHHTE3a Ha HYKJICMHOBH KHCEIHWHU U 32
LEeJIOCTTa Ha MUeHOBUTE 00BUBKH (14). HuckuTe na3menu
cToiiHOCTH Ha BuUTamMUH Bl2 Moxe na mMOBHUINAT pUCKA OT
Ne(eKTH Ha HEeBpaJIHAaTa TPHOa, MO-HUCKA MYCKYJIHA Maca W
Jla TIOBHIIIAT PHUCKA 32 3aTIBCTSIBAHE, HHCYJIMHOBA PE3UCTCHT-
HOCT ¥ HSKOH BHJI0BE pak (15).

Huckure HMBa Ha omera-3 MacTHU KHUCEJIMHH MOXe Ja ca
CBBP3aHHU C Je(PEKTH B pa3BUTHETO HA MO3bKa, KAKTO U C pas-
JINYHU PACTEKHU U META00IUTHHU Hapytuenus (16).

Henocturst na Buramud D npu maiikara mo Bpeme Ha Ope-
MEHHOCT 4€CTO € OIMCBAH KaTO MPHUYMHA 32 HEOIATONPUSTHH
MOCJIE/IMI 32 3[PABETO HA MOTOMCTBOTO, BKJIIOUUTEIHO Bb-
TPEMaTOYHO U30CTaBAHE Ha pacTeXa U HeIOCTAThuHA KOCTHA
wreTHOCT. OCBEH TOBa, BUTAMUH D MMa 3HaveHue U 3a pas-
BUBaIusa CC MO3BK, KOHTpOHHpaﬁKH TCHHaTa CKCIpeCUusd Ha
Taka HapEYCHUTE HEBPOTPODHHH, KOUTO Ca BAKHU 33 HEBPO-
reneszata (17).

Bewuku Te3u (akTH 3aciiiBaT MHTEpeca KbM MOCIEIUIUTE
OT XpaHUTEITHH IIPHEM Ha MUKPOHYTPHEHTH OT OpeMeHHaTa
’KEHa BbPXY HEPBHO-TICHXWYECKOTO Pa3BUTHE HA TOTOMCTBO-
TO.

LlenTa Ha HacTOsIIMS 0030p € J1a aHAJIM3Upa JaHHUTE OT Ha-
y4HaTa JINTepaTypa 3a 4eCTH 1ePUIUTH Ha MUKPOHYTPHEHTH
U eCEHIMAIHN MAaCTHHU KUCEIWHHU, U BPH3KaTa UM C HapyIle-
HUS B HEPBHO-TICUXHYECKOTO Pa3BUTHE TIPH JIETIa.

MATEPWAN U METOOU

To3u 0030p e MpOBEICH KAaTo ce clieBaxa OCHOBHUTE Ha-
coku Ha Preferred Reporting Items for Systematic Reviews
(PRISMA) 2020 (18) u xpurepunte Ha Scale for the Quality
Assessment of Narrative Review Articles (SANRA) (19).

Crparerus 3a ThbpceHe H H300p Ha NPOyYBaHe

W3BBpIICHO € CHCTEMAaTHYHO ThPCEHE B MEPUOAA FONH
— apryct 2023r. B enexktpoHHHMTe Oa3u naHHU Pub Med,
Scopus 1 Mendeley Ha MOTEHIHMAIHO TOMYCTHUMH TEKCTO-
Be, myonukyBanu mexay 2018 n 2023 roguna. HamoxxeHo
0e orpaHHUYCHHE HAa €3MKa — AHTIUICKH, U HATUYUE HA M'b-
JIeH TeKCT Ha myOnukanusta. [Ipu THPCEHETO H3MOI3BA-
XM€ CIEAHHUTE KIIOYOBU IYMHU: ,,pregnancy”, ,nutrition®,
,heurodevelopment of offspring™, ,,micronutrients” wu
,heurodevelopmental assessment”, KOMOMHUpAHU B CJIE-
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key roles is to support brain growth and development,
which is particularly important during intrauterine
development (3).

Studies have suggested that the effects of folic acid
(FA) on central nervous system development are most
evident in the periconceptional period (from 4 weeks
before to 8 weeks after the onset of pregnancy) (11),
which encompasses critical phases of fetal brain
development such as neural tube closure and formation
of basic brain structures (12).

Vitamin BI2 needs (cobalamin) are higher during
pregnancy (13). It is essential for erythropoiesis, nucleic
acid synthesis and for the integrity of myelin sheaths
(14). Low plasma vitamin B12 levels may increase the
risk of neural tube defects, lower muscle mass, and
increase the risk for obesity, insulin resistance, and
some cancers (15).

Low levels of omega-3 fatty acids may be associated
with defects in brain development as well as various
growth and metabolic disorders (16).

Maternal vitamin D deficiency during pregnancy has
often been described as a cause of adverse offspring
health outcomes, including intrauterine growth
retardation and insufficient bone density. In addition,
vitamin D is also important for the developing brain,
controlling gene expression of so-called neurotrophins
that are important for neurogenesis (17).

All of these facts reinforce the interest in the effects of
the nutritional intake of micronutrients by the pregnant
woman on the neuropsychiatric development of the
offspring.

The aim of this review is to analyse the evidence from
the scientific literature on common micronutrient and
essential fatty acid deficiencies and their association
with neurodevelopmental disorders in children.

MATERIAL AND METHODS

This review was conducted following the basic guidelines
of Preferred Reporting Items for Systematic Reviews
(PRISMA) 2020 (18) and the criteria of the Scale for
the Quality Assessment of Narrative Review Articles
(SANRA) (19).

Search strategy and study selection

Three researchers (R.C., A.T. and R.B.) performed a
systematic search between July and August 2023 in the
Pub Med, Scopus and Mendeley electronic databases of
potentially eligible texts published between 2018 and
2023. A language restriction was imposed — Bulgarian,
English, and the availability of the full text of the
publication. We used the following keywords in the
search: ,pregnancy‘, ,nutrition’, ,neurodevelopment of
offspring‘, ,micronutrients’ and ,neurodevelopmental
assessment’, combined in the following phrases:
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HUTEe n3pasu: ,,pregnancy” AND (,nutrition” OR ,.dietary
patterns®) AND (,,neurodevelopment of offspring OR
,nheurodevelopment of child“) AND (,,micronutrients OR
,wvitamins® OR “minerals”) AND “neurodevelopmental
assessment”. Ilpu mpoyyBaHETO Ha CTAaTUUTE, OTTOBaps-
IIM HA KPUTEPUHUTE 32 BKIIOYBAHE, € U3MOI3BaH COPTyephT
Rayyan. JlonrbiaHuTeNHO OsiXa THPCEHH MyOJINKAIMK C aHA-
JIOTUYHHU KJIFOUYOBH AYyMHU B 61)nrap01<1/1 Hay4YHU CIIMCaHUH.

Kpurtepuu 3a nonycrumoct

Kpumepuu 3a exniousane: (1) xoxopTHU uzcneaBanus; (2)
MpOyYBaHUTE CYyOEKTH ca OpeMEHHHU KEHU U TSIXHOTO IO-
TOoMCTBO; (3) nepuoy Ha myOnukanus 2018-2023; (4) ny6nu-
KaIluy Ha aHTJUHCKHU €3UK.

Kpumepuume 3a uskarousane: (1) nurepatypuun o63opu; (2)
WHTEPBEHIIMOHHU NpOy4BaHus; (3) Mpoy4YBaHUs THI CIIy-
Yyaii-koHTpoua; (4) mpoyuBaHUS, CBBP3AHU C )KUBOTHH; (5)
paslinyeH OT aHMIMHCKH €3UK; (6) HENOAXOASIIA HeJeBa
rpyna (KbpMadKH, IEpHol Ipeau OpeMEHHOCTTa).

CucreMaTU3UpaHUTE JaHHHU BKIIIOYBAT CICIHUTE XapaKTe-
puctuku: (1) IIspBu aBTOp M roamHa HA MyOnMKyBaHe, (2)
Wscnensan HyTpHeHT, (3) MeTox 3a OolleHKa Ha XpaHEHETO,
(4) Obnact Ha edexrt (5) KoncTaTanuu oT mpoy4IBaHEeToO.

FOODS AND NUTRITION

,pregnancy‘ AND (,nutrition‘ OR ,dietary patterns) AND
(,neurodevelopment of offspring® OR ,neurodevelopment
of child) AND (,micronutrients‘ OR ,vitamins‘* OR
,minerals’) AND ,neurodevelopmental assessment‘. The
Rayyan software was used in the screening of articles
that met the inclusion criteria. Additionally, publications
with similar keywords in Bulgarian scientific journals
were searched.

Eligibility criteria
The following inclusion and exclusion criteria are defined
for an article in the review.

Inclusion criteria: (1) cohort studies; (2) study subjects
were pregnant women and their offspring; (3) publication
period 2018-2023; (4) publications in English.

Exclusion criteria: (1) literature reviews; (2) intervention
studies; (3) case-control studies; (4) animal studies; (5)
non-English language; (6) inappropriate target group
(breastfeeding women, pre-pregnancy period).

The systematized data include the following
characteristics: (1) First author and year of publication,
(2) Nutrient studied, (3) Nutrition assessment method, (4)
Area of effect, (5) Study findings.

PE3YJNTATU
Npentuduuupane Ha NPpoy4YBaHUs
O6mo 537 3arnaBus ca MIACHTH(PUIIN-
paHU B TPUTE €NCKTPOHHU 0a3u TaHHU =
Pubmed, Scopus nu Mendeley. IIpoue- = HaoenTuduunpanu crarun
2
CBT Ha MO00P HA CTATHU 32 BKIIIOYBA- H 6'”“” T"Ne‘: :i:“:"“ g:"““ Orcrpanenn eTaTnu
a3u ganun Pub Me opus =
HE B JTUTEpaTypHHs 0030p € MmpejcTa- E nMendeley, (n=212)
BeH Ha ¢wur. 1 (Dwur.l). E (n=537)
|
v
Iperaeaanu craTuu no Orcrpanenn Ay6anpany craTuu
3ArJABHA > (n = 146)
(n=315)
3
Z
)
==\- Y
lpernenann cratun no ’
aberpakTi - > l‘hhm(c:l-n:n]:; :S:;amn
(n=179)
|
¥
B H3karienn craTum:
=3 Tipuunna 1 (n=1 IWNCBA WHJIEH TEKCT)
E AHATHINPAHN CTATHH 34 Mpuanna 2 (n=1 anreparypen obzop)
E AONYCTHMOCT »{ Mpuanna 3 (n=1 xnsorin)
g (n=33) Tpueanna 4 (n= 6 NenoAXOANIA TAPTETHA
N rpyna)
Tpwanna 5 (n= 9 aom Au3aiin Ha Npoy4YRARETO)
’
@
E
®ue. 1. [Juaecpama Ha npoyeca 3a g 5“*‘"“‘:;'5';_:;”““ B
rnodbop Ha nybnukayuume g (n=15)
=]
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Identification

Review

Eligibility

Identified articles after
searching Pub Med, Scopus
and Mendeley electronic
databases
(n=537)

Removed articles

(n=212)

|
v

Viewed articles by title
(n=315)

Duplicate articles removed

(n=146)

v

Articles reviewed by abstract
(n=179)

Excluded articles
(n = 146)

Reason 1 (n=1

Avrticles analysed for eligibility Reason 2 (n=1

Final analysis

Excluded articles:

missing full text)

literature review)

animals)

inappropriate target group)
poor survey design)

(n=33) *| Reason 3 (n=1
Reason 4 (n=6
Reason 5 (n=9
v
Avrticles included in the
Review
(n=15)

RESULTS

Identifying studies

A total of 537 titles were identified in
the three electronic databases Pubmed,
Scopus and Mendeley. The process of
selecting articles for inclusion in the
literature review is presented in Figure
1 (Fig. 1).

Figure 1. Diagram of the publication
selection process

OCHOBHHTE XapaKTEPUCTHKH HA BCHYKH BKJIIOUCHH MPOYU-

BaHUsA ca 0000menn B Tabania 1.

Ta6nuya 1. OcHOBHU XxapakmepucmuKu om 8KITI4YeHUme

The main characteristics of all included studies are

summarized in Table 1.

HeobxogumocT oT
cneuunanHo obpaso-
BaHuWe

npoy4eaHus
MbpBu aBTOpP U3cnepBaH MeTopg 3a oueHKa Ha | O6nacT Ha edeKT KoHcTaTtauum ot npoyusaHeTo
U roauHa Ha HYTPUEHT XpaHeHeTo
ny6nukyBaHe
1 | Abel, 2019 | NMpuem Ha itog, FFQ Hespopassutue; HucbK og, (<150 ug/aeH), cBbp3aH ¢ no-cnab

e3UK, yeTeHe, NUCaHe;

2. Hama edeKT OoT MoagHUTe f06aBKM.

2 | Arijaetal.,

CraTyc Ha *enaso

CepymHM HKBa Ha depu-

HeBponcnxonornyHm

HopmaneH maitumnH cepymeH deputmH (12-60 pg/L

MaWKaTa no Bpeme
Ha 6peMeHHOCT Bbp-
Xy HEBPOMNCUXONO-
TMYHWUTE pe3ynTaTu
Ha feTeTo

2019 npu mankarta u TWH 1 FFQ pesyntatu - Pa6oTHa | npes 1-81 TpMMeCTbP) v Nnprvem Ha xenaso (14,5-
npvem no Bpeme Ha nameTt, BHUMaHMe, 30,0 mg/aeH), cBbp3anm c no-gobpa paboTHa namet
bpemeHHOCT M3NBAHUTENHA M U3NbAHUTENHO GYHKLMOHMPAHe Nnpu aeua.

dyHKUMA
3 | Gignacet Bb3aencTene Ha FFQ 1 HeBponcuxono- Hesponcuxonornyum | 1. PaHHMAT NnpMem Ha AAKM OT MaiKaTa e
al., 2019 npvema Ha AfKun ot TMYHKU TeCTOBE pesyntatu CBBP3aH c Nof0b6peHO HEBPOMCUXONOTUYHO

passuTue Ha geTeTto. [o-BUCOKUAT Npuem
npes NbpauA TPUMECTBP Ha AAKU BOAU [0
no-ao6po Bpeme 3a peakuus Ha ANT-hit npu
feua.

2. [MoBWUWEHMAT NpUem CbLLo Kopenunpa ¢
NPOAB/IKNUTENHO KbPMeEHe 1 NO-BUCOKM EPA 1
DHA B KpbBTa OT MbMNHa BPbB.
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4 | Groot et Acoumauma Ha ao- MalumHCKO nHTepBio/ Puck ot uepebpanHa | Hama Bpb3Ka mexay nepuMKkoHuenunoHHata ¢poaum-
al., 2022 6aBAHe Ha ponneBa | BBLMPOCHUK napanwusa (CP) eBa K1cennHa n pucka ot CP.

KWUCeNnHa C pUCK oT [o6askaTta B GWs oT 9 80 12 HamansaBsa pucka ot

uepebpanHa napa- CP. HAma 3HauMmu acoumaumm 3a npuema Ha ponat

nuza (CP). B cpefaTta Ha bpemeHHocTTa . 68% MaiikuTe ca
nosyyasanu pobasku B GWs - 4 no 8.

5 | Hamazaki, | Bv3peiicTeue Ha FFQ Hespopassutue: 1. MpuembT Ha pruba OT malikaTa e CBbp3aH C Ha-

2020 KOHCyMaLMATa Ha dU1Ha MOTOpPKKa, MasieH puUcK oT 3abaBAHe Ha GMHaATa MOTOPMKaA

puba ot maiikata pelwasaHe Ha nNpo- 1 pellaBaHe Ha Npobaemu Ha 6 meceua u 1

v npuema Ha PUFA 6nemun u ap. roauHa.

BbPXY HEBPOpPA3BU-

TUETO Ha fJeTeTo 2. MNpuemsbT Ha n—3 1 n—6 PUFA cbLwo e cBbp3aH
C HaManeHn puckose.

3. M0-BMCOKOTO CbOTHOLWEHME N—6/n—3 yBeNun-

YaBa puCKa OT 3abaBAHe Ha peLlaBaHeTo Ha
npobnemu.

6 | /rvine, donarteH cTaTyc Ha MaitumnH RBC donat ot WHTenureHTHoOCT, Hama 3HauMmm Bpb3KM Mexay cTaTyca Ha donunesa
2023 MmaliKaTa u npuem KPbBHM NPobu; 24-4aco- | e3uK, nameT, U3Nb/- | KMCENMHA NPU MaliKaTa U NPUEeMa Ha XONIMNH C UHTe-

Ha XO/IMH No Bpeme BO U3BUKBAHE Ha AMeTa; | HUTeNHU GYHKUUK, JNINTEHTHOCTTa, e31Ka, NameTTa UK ABUraTenHuTe
Ha 6peMeHHOCT U OLleHKa Ha aeTeTo C ABUraTeIHM YMEHUA | yMeHUA Ha AelaTta Ha Bb3pacT 3-4 roanHu.
edeKTbT My BbpXY nomolyrta Ha Wechsler

HeBpopasBuTUeTo Ha | Scales & NEPSY-Il noa-

neteto TecTtoBe

7 | Laietal., Bb3aeicTeune Ha MaltunHu kapoteHonan | KorHutusHu n asura- | 1. MonoxuTenHa Bpb3Ka MeXay ManuynHus

2021 Mai4ynHUTe Nnas- npuv paxaaxe; OueHasa | TenHu GyHKUUK B-KapOTWH M KOTHUTMBHOTO Pa3BUTUE HA 2-TO-
MeHW KapoTeHouaun ce Nno3HaBaTenHaTa Ha Bb3pacTt2un 4,5 OMLHA Bb3pacT.
BBPXY KOTHUTUBHOTO | CNOCOBHOCT Ha AeTeTo rognHM
pa3BuTHE Ha NoTOM- | (cKanu Ha Beitan Ha 2. HAma 3HauMma Bpb3Ka Ha 4,5-roAnLLHA Bb3-
CTBOTO 2-roAuviiHa Bb3pacT; pacT. B- KPUNTOKCAHTUH , CBBP3aH C N0-406pH
TecT Ha KaydmaH Ha KOTHUTWUBHU W ABUTaTENHU Pe3ynTaTu Ha
4,5-roaMiiHa Bb3pacT) 2-roAMLiHa Bb3pacT.

8 Lépez- BansaHune Ha cboTHO- | Cumntomu Ha ADHD: ADHD nHpaekc n [M0-BMCOKO CHbOTHOLLEHME OMera- 6:omera -3,
Vicente, WeHneTo omera-6:0- | KOHTPOJIEH CUCHK cMMmnTomm cBbP3aHO c noseye cumntomu Ha ADHD Ha 7-ro-
2019 mera-3 macTtHu kuce- | DSM-IV Ha 4-rognwHa OMLIHA Bb3PacT, HO He U Ha 4-roAuLIHa Bb3pacT.

JIMHW B N1a3maTa Ha | Bb3pacT (yunTtenu) u Mpepnonara ce, 4e npeHaTasHaTa AMeTa MoXe Aa
nbnHaTa BPpbB BbPXYy | ckana Ha KoHbpc Ha nosnuaAe Ha AbArocpovHuna puck ot ADHD.
cMMnToMuTe Ha 7-roamniiHa Bb3pacT

ADHD Ha Bb3pacTt4 u | (pogutenm)

7 rognHn

9 | 9Melough, | Npoy4saHe Ha recta- | M3MepeHa NnasmeHa BepbaneH n Hesep- 1. Mo-Bucok 25(0OH)D Ha malikaTta no Bpeme Ha

2021 LMOHHMNA epeKT Ha KOHUEeHTpaLuma Ha 6aneH 1Q 6peMeHHOCT, MONOXUTENHO CBBP3aH C NO-BU-
25(0OH)D Bbpxy IQ Ha | 25(0OH)D; 1Q oueHeH cok |IQ Ha aeuara Ha 4-6 roguHu;
AeuaTa U NoTeH-
LManH1UTe pacosu 2. Hece HabnwoaasaT pacoBu pasanyums.
pasaunuuna

10 | Monaghan | WscnessaHe Ha M3mepeHn XOpMOHU Ha MDI, PDI, CDI pe3yn- | 1. Hama Bpb3Ka mexay GyHKUMATA Ha WMUTO-
etal., 2021 | dyHKumuATa Ha WK- WMTOBMAHATA XKe3a; TaTW; BepbasHM 1 He- BM/HATa X/e3a Ha MalikaTa U HEPBHO-MNCUXK-

ToBMAHAaTa Xnes3a Ha | FFQ BepbanHu passuTUA YecKoTO pa3BuTHe Ha 20 meceu,a.

MaWKaTa 1 Heps-

HO-MCUXNYECKOTO 2. HsAKkoun He3HauuTenHun ancbanarvcu Ha fT3
pasBuTUE Ha AeTeTo moraT A4a NOBAMUAAT Ha HEPBHO-NCUXUYECKOTO
npu nonynaumsa, Koa- passuTHe.

TO Aafe MHoro puba

11 | Murcia et OueHKa Ha Bpb3KkaTta | FFQ 3a npuem Ha ioa,; GCS v pesyntatv no 1. Hama Bpb3Ka mexay npenopbyntenHarta

al., 2018 mexay noaHus UIC, uasmepeH B TOYKOBM | MOTOpPHa CKana noaHa gobasKa M KOTHUTUBHUTE/MOTOPHM
CTaTyC Ha maiikaTa npo6u; KorinutmsHa/ cnocobHocTH Ha 4-5 roguHu]
W KOFHUTUBHOTO U MOTOpPHa GYHKLMA C
MOTOPHO pa3BuTUe NoMoLLTa Ha CKanuTe Ha 2. [puembT Ha MIAKO NOBAMABA BPb3KaTa, a He
Ha geTteTo MakkapTu APYTU MIEYHU NMPOAYKTU UM MOPCKU fapoBe.

12 | Tore et al., | EbeKkT Ha maitunHu- KpbBHM Npobu oT maiika | CoumanHa Komne- 1. MNosuwasaHe Ha AA Ha MaiiKaTa B KbCHa
2019 Te PUFA no Bpeme 3a PUFA TEHTHOCT Ha AeTeTo, 6peMeHHOCT, CBbP3aHO € No-Ao0bpa counanHa

Ha 6pemeHHOCTTa
BBPXY COLMANHO-
TO NoBejeHue Ha
nerteto

npobnemHo nose-
AeHune

KOMNEeTeHTHOCT,

2. HamansBaHe Ha 0610 n-6, CBbP3aHO C no-
HWCKO eKCTepHaIM3MpaLL,o NoBeseHne Ha
7-rofuiHa Bb3pacT.
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13

Wang et
al., 2018

Mpoy4yBaHe Ha
Bb34eiCTBMETO Ha
deTanHaTa KOHLEH-
Tpaums Ha 25(0OH)

D Bbpxy pacTexa,
3aTNbCTABAHETO U
HEepPBHO-MCUXNYECKO-
TO pasBuTHe

N3mepBaHe Ha 25(0H)D
B KPbB OT NbMHa BPbB

MokasaTtenu 3a
pacTex U HeBpopas-
BUTHE B 5 061acTu

®eTtanHuat 25(0OH)D Hama 3abenexnma Bpb3Ka C
MOCTHATa/IHWA PACcTeX UV HEBPOPA3BUTUETO Ha 2
roAMHW, HE3aBUCKMMO OT NoJa.

14

Wu etal.,
2023

Mpoy4yBaHe Ha
Bb34e/CTBMETO Ha
M3NNLWIBK Ha oa oT
MaiiKaTa U XOpMOHM-
Te Ha WuToBMAHaTa
Xnesa Bbpxy MHaH-
TUAHOTO HeBpOpas3-
BUTHE

MN3mepBaHe Ha UIC Ha
malikata, TSH, TSI n
HENnpoTeuH -CBbp3aH
cepymeH inog

Gesell Development
Scale; nsocrasaHe B
pa3BUTMETO Ha e3uKa
1 puHaTa MoTopmKa

1. TpekomepHUAT o oT malikaTa (UIC 2250
ug /Lnan TSI >90-Tv KBaHTMA) NO Bpeme Ha
6peMeHHOCT Bb3NpenaTcTBa MHPAHTUIHOTO
HeBpopasBuTHE.

2. MNosuweHunat TSH Ha maitkaTta =2,5 mIU /L
no Bpeme Ha 6peMeHHOCT e ACeH PUCKOB
dakTOp 3a Nnpobaemu ¢ HEPBHO-NCUXUYECKOTO
passuTHe.

15

Yan, 2020

Mpoy4yBaHe Ha
Bb34eNCTBMETO Ha
nob6asku ¢ ponun-
eBa KucenuHa (FA)
OT MaiKaTa Bbpxy
HEBPOPA3BUTUETO Ha
1-meceyHu bebeTa

M noTeHuManHaTa
BPb3Ka C KOHLEHTpa-
LMUTe Ha Bb3nanu-
TENIHU UMTOKMHU Ha
MmalikaTta

BbnpocHMLM 32 HauMHa
Ha }KMBOT Ha MalikaTa

1 nobasKkuTe Ha FA;
N3mepBaHe Ha cepymeH
Hcy 1 Bb3nanutenHu
LUMTOKMHM Ha 16-18 cen-
MULA OT BpeMeHHOCTTa;
CTaHfapTeH HeBpoOmncu-
XONIOTUYEH nperneg, 3a
HEBPOJIOrMYHO Pa3Bu-
Tue Ha bebeTa

KoedpuumeHT Ha
passuTue (DQ) Ha
bebeta

BebeTaTa Ha maiiku, Kouto ca npuemanu FA pobas-
K1 No Bpeme Ha 6pemMeHHOCT, ca UMan No-BUCOK
DQ. Ta3n non3a moxke ga e cBbp3aHa C NPOMeHUTE B
CepyMHUA HCy M KOHUEHTpaLMuTe Ha Bb3naauTen-
HW LUTOKUHM NO Bpeme Ha bBpemeHHOoCT.

CbKpaleHus:
FFQ (BbNpOCHUK 3a YecToTa Ha XpaHUTENeH npuem);
MDI (UHaeke Ha yMCTBEHOTO pa3BuTue);

PDI (MHaeke Ha NCMXOMOTOPHOTO pa3BUTHUE);
1Q ( koedULNEHT Ha UHTENUTEHTHOCT);

ANT (TecT 3a Mpexa 3a BHUMaHue);
EPA (eliko3aneHTaeHoBa KucenuHa);
DHA (poko3axekcaeHoBa KMcenvHa);

PUFA (nonuHeHacuTeHN MacTHU KUCEMUHN);

CP (uepebpanHa napanusa);
GW (rectaumoHHa cegmuua);
RBC (4epBeHU KpbBHU KMNETKN);

WPPSI (Wechsler Preschool and Primary Scale of Intelligence);

CBCL (Child Behavior Checklist);

ADHD (pa3scTpoicTBO ¢ A4eULNT Ha BHUMAHUETO 1 XUnepak-

TUBHOCT);

DSM (AunarHoCTu4eH 1 CTaTUCTUYECKN HAPBYHUK);
CDI (MiHBeHTapu3aunsa Ha KOMYHUKaTUBHOTO Pa3BUTUE);

FT3 (cBo6OAHM TPEOUOHN XOPMOHM);

UIC (koHUeHTpaums Ha WoA B ypuHarta);

GCS (0o6Lwa KorHuTMBHa ckana);

AA (apaxmpoHoBa KucernuHa);

TSH (Tpouna-ctTumynupaty, XopMoH);
TSI (06w cepymeH 1nona);

FA (cbonueBa kucenuHa);

DQ (koeduuneHT Ha pa3BuTue);

Hcy (xomoumncTeunH).

Figure 1. Diagram of the publication selection process

First author Nutrient studied
and year of

publication

Method of nutrition
assessment

Area of effect

Findings from the study

1 | Abel, 2019 | Reception of iodine

FFQ

Neurodevelopment;
Need for special
education

1. Low iodine (<150 pg/day) associated with
weaker language, reading, writing;

2. No effect of iodine supplements.

2 | Arija et Maternal iron status and | Serum levels of ferritin Neuropsychological | Normal maternal serum ferritin (12-60 pg/L in
al., 2019 intake during pregnancy | and FFQ outcomes - Working | 1st trimester) and iron intake (14.5-30.0 mg/
memory, attention, | day) associated with better working memory
executive function and executive functioning in children.
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3 | Gignac et | Impact of maternal nut FFQand Neuropsychological | 1. Early maternal nut intake is associated
al., 2019 intake during pregnancy | neuropsychological tests outcomes with improved neuropsychological
on child neuropsycholog- development of the child. Higher first
ical outcomes trimester nut intake leads to better ANT-
hit response time in children
2. Increased intake is also correlated with
prolonged lactation and higher EPA and
DHA in cord blood.
4 | Groot et Association of folic acid Maternity interview/ Risk of CP There is no association between
al., 2022 supplementation with questionnaire periconceptional folic acid and CP risk.
CP risk. Supplementation in GWs 9 to 12 reduces
the risk of CP. No significant associations for
folate intake in mid-pregnancy . 68% mothers
received supplementation in GWs - 4 to 8.

5 | Hamazaki, | Impact of maternal FFQ Neurodevelopment: | 1.  Maternal fish intake was associated with

2020 fish consumption and fine motor skills, reduced risk of fine motor delay and
PUFA intake on child problem solving, problem solving at 6 months and 1 year.
neurodevelopment etc. 2. 2.Theintake of n-3 and n-6 PUFA has

also been associated with reduced risks.
3. 3. Ahigher n-6/n-3 ratio increases the
risk of delayed problem solving.

6 | Irvine, Maternal folate status Maternal RBC folate Intelligence, There were no significant associations
2023 and choline intake from blood samples; language, memory, between maternal folate status and choline

during pregnancy 24-hour diet recall; executive functions, | intake with intelligence, language, memory, or
and its effect on child child assessment using motor skills motor skills in children aged 3-4 years.
neurodevelopment Wechsler Scales & NEPSY-II

subtests

7 | Laietal., Effects of maternal Maternal carotenoids at Cognitive and motor | 1.  Positive association between maternal

2021 plasma carotenoids birth; child's cognitive functions at ages 2 B-carotene and cognitive development at
on offspring cognitive ability assessed (Bailey and 4.5 years 2 years of age.
development scales at age 2; Kaufman 2. Nosignificant association at 4.5 years of
test at age 4.5) age. B-Cryptoxanthin , associated with
better cognitive and motor outcomes at
2 years of age.

8 | Lépez- Effect of umbilical Symptoms of ADHD: ADHD index and Higher omega-6:0mega-3 ratio associated with
Vicente, cord plasma omega- DSM-IV checklist at age symptoms more ADHD symptoms at age 7, but not at age
2019 6:omega-3 fatty acid 4 (teachers) and Conners 4. 1t has been suggested that prenatal diet may

ratio on ADHD symptoms | scale at age 7 (parents) influence long-term risk of ADHD.
at ages 4 and 7 years

9 | 9Melough, | A study of the gestational | measured plasma 25(0H) Verbal and non- 1.  Higher maternal 25(0OH)D during
2021 effect of 25(OH)D on chil- | D concentration; 1Q verbal IQ pregnancy positively associated with

dren's 1Q and potential estimated higher 1Q of children 4-6 years;
racial differences 2. Noracial differences are observed.

10 | Monaghan | A study of maternal Measured thyroid MDI, PDI, CDI 1. Thereis no relationship between
etal., 2021 | thyroid function and hormones; FFQ scores; verbal maternal thyroid function and

child neuro-mental and non-verbal neuropsychiatric development at 20

development in a fish- developments months.

eating population 2. Some minor fT3 imbalances can affect
neuro-mental development.

11 | Murcia et Assessing the FFQ for iodine intake; GCS and motor scale | 1. No association between recommended
al., 2018 relationship between UIC measured in point results iodine supplementation and cognitive/

maternal iodine status samples; Cognitive/motor motor ability at 4-5 years
and child cognitive and function using McCarthy 2. Milk intake affects the relationship, not
motor development scales other dairy products or seafood.

12 | Tore et al., | Effect of maternal PUFA Maternal blood samples Social competence 1. Increasing maternal AAin late
2019 during pregnancy on for PUFA of the child, pregnancy associated with better social

child social behavior problem behaviour competence;
2. Reduction in total n-6 associated with
lower externalizing behavior at age 7.
13 | Wang et Investigating the Measurement of 25(0OH)D | Indicators of growth | Fetal 25(0OH)D has no detectable association
al., 2018 effects of fetal 25(0H) in cord blood and neurodevelop- | with postnatal growth or neurodevelopment
D concentration on ment in 5 areas at 2 years, regardless of sex.
growth, obesity and
neuropsychiatric
development

14 | Wu et al.,, Investigating the effects Measurement of maternal | Gesell 1.  Excessive maternal iodine (UIC =250 pg/L

2023 of maternal iodine UIC, TSH, TSI and non- Development Scale; or TSI >90th quantile) during pregnancy
excess and thyroid protein -bound serum developmental impedes infantile neurodevelopment.
hormones on infantile jodine delays in language 2.  Elevated maternal TSH >2.5 mIU/L during

neurodevelopment

and fine motor skills

pregnancy is a clear risk factor for neu-
rodevelopmental problems.
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15

Yan, 2020

Investigating the effects
of maternal folic acid

(FA) supplementation

on neurodevelopment

of 1-month-old infants
and the potential
association with maternal
inflammatory cytokine
concentrations

Maternal lifestyle
questionnaires and

FA supplementation;
Measurement of serum
Hcy and inflammatory
cytokines at 16-18 weeks
of gestation; Standard
neuropsychological
examination for infant

neurodevelopment

Development
quotient (DQ) of
infants

Babies of mothers who took FA supplements
during pregnancy had higher DQ. This benefit
may be related to changes in serum Hcy and
inflammatory cytokine concentrations during
pregnancy.

I'eorpadgcko paznpocrpanenue

IIpoyuBaHusiTa ca IPOBEINEHU B pPa3jJMYHU CTPAHU, KATO
npeobnagasat te3u ot Mcnanus (n=4) u Kuraii (n=4). Oc-
BeH nyOnukanuu oT EBpona u A3us, umaiie U TakuBa OT
Kanana u CAIIl, xoeTo naBa mo-rio0aliHa MepCrneKTuBa 3a
BJIMSIHUETO HAa MAYUMHOTO XpPaHEHE BbPXY JA€TCKOTO HEBPO-
pasBuTHE.

JemMorpadcka xapakTepucTHKa Ha yYaCTHULUTE

Bmb3pacrra Ha HaOIIOaBaHKTE ACA BApHPA MEXKIY €AHH Me-
cell 1 oceM roauuu. Hskou nscnenoBarenu karo Yan u cbTp.
(20) ananu3upaT HEBPOPA3BUTHETO MPH Jella Ha SAMH MecCeIl,
Jokato npyru karo Abel, (21), Arija (22) 1 TeXHUTE ChaBT. ca
00XBaHAJIM B CBOMTE NMPOYyUBaHUA §-roguIiHu aena. Mudop-
ManusTa 3a Oposi Ha YYaCTHUIIUTE B IOBEYE OT MOJOBHHATA
ot cratuute (n=10) e mpeacTaBeHa KaTo ABOMKM Maiika-0Oe-
Oc/nere u Bapupar B mHpoku rpanund. Jlokato Hamazaki u
chaBT. (23) ca omeHunu koxopTa ot 159 448 nBoiiku, Tore u
chaBT. (24) ca mpoBenenu npoyuBane ¢ 311 1BONKH.

OCHOBHM NPOYYBAHH HYTHEHTH

B ananuzupanuTe myOnuKaluu ca MpOydYeHU XPAHUTEITHUST
npueM Ha Hop (21, 25, 26), xensa3o (22), craTyc U MpUeM Ha
ITHMK (23, 24, 27, 28), sutramun D (29, 30), domar (20, 31,
32).

Abbreviations:
FFQ ( food frequency questionnaire );
MDI (Mental Development Index);
PDI (Psychomotor Development Index);
1Q ( intelligence quotient);
ANT (Attention Network Test);
EPA ( eicosapentaenoic acid);
DHA ( docosahexaenoic acid);
PUFA (polyunsaturated fatty acids);
CP (cerebral palsy);
GW (gestational week);
RBC (red blood cell count);
WPPSI (Wechsler Preschool and Primary Scale of
Intelligence);
CBCL (Child Behavior Checklist);
ADHD (Attention Deficit Hyperactivity Disorder);
DSM (Diagnostic and Statistical Manual);
CDI (Communicative Development Inventory);
FT3 (free thyroid hormones);
UIC (urinary iodine concentration);
GCS (general cognitive scale);
AA (arachidonic acid);
TSH (thyroid-stimulating hormone);
TSI (total serum iodine);
FA (folic acid);
DQ (developmental quotient);
Hcy (homocysteine).

Geographical distribution

The surveys were conducted in different countries, with a
predominance of those from Spain (n=4) and China (n=4).
In addition to publications from Europe and Asia, there
were also those from Canada and the USA, giving a more
global perspective on the impact of maternal nutrition on
child neurodevelopment.

Demographic characteristics of participants

The ages of the observed children ranged between one
month and eight years. Some researchers such as Yan et al
(20) analyzed neurodevelopment in children as young as
one month old, while others such as Abel, (21), Arija (22)
and their coauthors included 8-year-old children in their
studies. Information on the number of participants in more
than half of the articles (n=10) was presented as mother-
infant/child pairs and varied widely. While Hamazaki and
colleagues (23) estimated a cohort of 159 448 couples, Tore
and colleagues (24) conducted a study with 311 couples.

Main nutients studied

In the publications analyzed, dietary intake of iodine (21,
25, 26), iron (22), PMTC status and intake (23, 24, 27, 28),
vitamin D (29, 30), and folate (20, 31, 32) were studied.
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MeToau 3a olieHKa

BornpocHuksT 3a yectora Ha xpanuteneH npuem (FFQ) e
npeobiaaBail MHCTPYMEHT 3a OLIEHKA Ha XPaHUTEIHUTE
Mozenu Ha maikara (21- 23, 25, 27, 33). XpaneneTo Ha Ope-
MEHHaTa € aHaJIM3UPAHO U MOCPEICTBOM METO/A 32 Bh3CTa-
HOBSIBAHE 10 IMTAMET HA XPaHUTEJIHATA KOHCyMallus 3a Ipe-
nxonuute 24 vaca (24-hour dietary recall) (32).

HepBHO-TICHXHUYECKOTO pa3BUTHE IIPH JienaTa € OLEHEHO C
MOMOIITA HAa PA3JINYHKU YTBBPACHH CKaJld U TecToBe, Ckaiu
Ha Bayley (BSID-CR) (27, 29, 34), na McCarthy (27), Cka-
Jla 3a IMarHOCTUKA M CTaTUCTHKA Ha Pa3CTPOMCTBO ¢ nedu-
LT HAa BHUMaHHUETO U XUIEePaKTHUBHOCT, CKala 3a OLleHKa Ha
Conners (CRSR) (28), Cxanu ma Wechsler (WPPSI) u monre-
croBe NEPSY-II (32), Tect 3a unTenurenTHocT Ha Kaufman
(KBIT) (34), CrangapTeH HEBPOICHXOJOIMYEH Hperier 3a
HeBpoJorn4yHo pazsurue Ha 6edera (CDSC) (20) (Tabnuua 1).

Ilepuonx Ha OpeMeHHOCT

[ToBeueTo nMpoyuyBaHUs U3THKBAT 3HAUEHUETO HA XPAHEHETO
npe3 nsjata OpeMEHHOCT, HO HSIKOM ce (OKycHpar BBPXY
KOHKPETHU TPUMECTPH:

II'bpBu TpuMecTBP: Arija U chaBT. (22) ca aHATTU3UPIIH BITHU-
SHUETO Ha JKEJIe3HUs CTAaTyC Ha MaiikaTa BBPXY IaMeTTa M
BHHMaHHETO Ha IIOTOMCTBOTO.

Bropu Tpumectsp: Irvine u cpanr. (32) ca u3cnenBaiu cra-
Tyca Ha @K npu MaiikaTa U nmpuemMa Ha XOJIHMH MO BpeMe Ha
OpeMEeHHOCT, KakTo U eeKTa My BbpXY HEBPOPa3BUTHETO Ha
JETeTo.

I[I'vpBaTa mosioBMHA Ha OpemeHHOCTTAa: Abel U chaBT. (21)
ca M3ClieIBaId MpHeMa Ha HoJ.

II'vpBu 1 TpeTn TpuMecThp: Gignac u crasT. (27) ca ore-
HUWJIM BB3JICHCTBUETO HA MTPUEMa Ha SIIKK OT MaliKara BbpXy
HEBPOICHXOJOTMYHUTE PE3YJITATH HA JETETO B HAYAIOTO W
M0 BpeMe Ha MO-KbCHHUTE eTanu Ha OpeMEHHOCTTA.

B HsKkou cTaTHM ce olLieHsABa BB3ACHCTBUETO HA CHOTHOIIE-
HUETO oMera-6: oMera-3 MacTHM KHCEJNMHM B IJa3Mara Ha
II'BITHATA BPBB BBPXY CUMITOMUTE HA pa3CTPOHCTBO ¢ nedu-
LUT Ha BHUMaHMETO U xunepakTuBHocT (ADHD) npu neua
Ha 7 ronuuu (28) ¥ B3ICHCTBUCTO HA MAWYNHUTE TIa3MCHH
KapOTEHOUAM BBPXY KOTHUTHBHOTO DPa3BUTHE HA MOTOM-
ctBoTo (34). A mpyru, Wu u chaBT. (26), uscinenpar orpa-
JKEHHETO Ha M3JIHUIIBKA Ha HOA OT MaiikaTa M XOPMOHUTE Ha
IIMTOBH/IHATA KJIe3a BbPXY MH(PAHTHIIHOTO HEBPOPA3BUTHUE
o Bpeme Ha OpeMeHHocT U 18-24 mecena cien pakJJaHeTo.

KINno4oBU PE3YIITATU OT NMPOYYBAHUATA

Koenumuenu u nesponocuunu noxazamenu. OCHOBHUAT (o-
KYC B [IOBEYETO M3CIEBAHMSI € HACOUYEH BbPXY KOTHUTHBHOTO
1 HEPBHO-TICUXUYECKOTO PA3BUTHE HA TIOTOMCTBOTO. B HsKOM
MPOYYBaHMSI € OIIEHEH KOC(UIIMEHTHT Ha HHTEIUTCHTHOCT
(29), noxato ApyTH aHAJIU3UpAT ONpPENIENEeHU 00JacTH KaTo
paboTHa maMeT, BHUMaHUe, U3IBIHUTETHH (QyHKIUH, pemia-
BaHe Ha IPOOJIEMH, COIMATHA KOMIIETEHTHOCT Ha JIETETO, KO-
epunueHt Ha pa3sutue (DQ) Ha GeOera U MOBEIEHYECKH pe-

FOODS AND NUTRITION

Assessment methods

The Food Frequency Questionnaire (FFQ) is the
predominant tool for assessing maternal feeding
patterns (21- 23, 25, 27, 33). Pregnant women'‘s dietary
intake has also been analyzed using the 24-hour dietary
recall method (32).

Neuro-psychiatric development in children has been
assessed using various validated scales and tests,
Bayley Scales (BSID-CR) (27, 29, 34), McCarthy (27),
Attention Deficit Hyperactivity Disorder Diagnostic
and Statistical Scale, Conners Rating Scale (CRSR)
(28), Wechsler's Scales (WPPSI) and NEPSY-II
subtests (32), Kaufman Intelligence Test (KBIT) (34),
Standard Neuropsychological Examination for Infant
Neurodevelopment (CDSC) (20) (Table 1).

Period of pregnancy

Most studies highlight the importance of nutrition
throughout pregnancy, but some focus on specific
trimesters:

First trimester: Arija et al (22) analyzed the influence
of maternal iron status on memory and attention of the
offspring.

Second trimester: Irvine et al (32) investigated maternal
FC status and choline intake during pregnancy and its
effect on child neurodevelopment.

The first half of pregnancy: Abel et al (21) studied
iodine intake.

First and third trimester: Gignac et al (27)
evaluated the impact of maternal nut intake on child
neuropsychological outcomes in early and during the
later stages of pregnancy.

Some articles have evaluated the effects of the omega-
6:omega-3 fatty acid ratio in umbilical cord plasma on
attention deficit hyperactivity disorder (ADHD)
symptoms in children as young as 7 years (28) and the
effects of maternal plasma carotenoids on offspring
cognitive development (34). And others, Wu et al (26)
investigated the impact of maternal iodine excess and
thyroid hormones on infantile neurodevelopment during
pregnancy and 18-24 months postpartum.

KEY RESEARCH FINDINGS

Cognitive and neurological indicators: the main focus of
most studies is on the cognitive and neuropsychological
development of the offspring. Some studies have
assessed 1Q (29), while others have analyzed specific
domains such as working memory, attention, executive
functions, problem solving, child social competence,
infant developmental quotient (DQ), and behavioral
outcomes (20, 23, 24, 27). The publications included
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synraru (20, 23, 24,27). IlyOnukauuure, BKJIIOUCHH B
0030pa, naBaT nHPOpManKs 3a epekTa OT XpaHUTEITHHS IPHU-
em Ha [THMK u muxponyTtpuentu (Buramun D, @K, xemns3o,
1Oy, XOJIMH U KapOTEHOMIM) OT MaliKaTa 1pe3 OpeMeHHOCTTa
BBPXY AETCKOTO HEBPOPA3BHUTHE.

lMonuHeHacumeHuU MacCMHU KUcesIuHu

Edexrer na [IHMK BBpXy HEBpOpa3BHTHETO € NpEJCTABCH
B JIBE OT M3CJICIBAHHITA, Upe3 KOHCYMAIUATa Ha KU (27) U
puba (23) mo BpeMe Ha OpeMEeHHOCT. EMUHUAT aBTOPCKY SKHIT
€ YCTaHOBWJI, Y€ MO-BUCOKHST MPHEM Ha SIIKH MPE3 MIbPBHS
TPUMECTBP BOAH JI0 TTO-T00PO HEBPOIICHXOJIOIMYHO PA3BUTHE
Ha neteto. Copen Hamazaki u cpaBT. (23) KOHCYyMaIusTa Ha
puba oT MaifkaTa € CBBbp3aHa ¢ HaMaJIeH PUCK OT 3a0aBsgHE Ha
(mHaTa MOTOpUKA W pellaBaHe Ha CIOKHU 3aJaud Ha 6 Me-
cera u 1 roquna. Crnopen Lopez-Vicente u cbaBt. (28) BHco-
KOTO NMpEeHaTajgHO ChOTHOUIeHHe Ha abiaroseprxHu [THMK
omera-6:oMera-3 yBeJin4yaBa pucka OT MOsiBa Ha CYOKJITUHUIHH
cumrnromu Ha ADHD B nercrBoTo. pyru uzcienosarenu (24)
JIOKJIa/IBaT 3HAYCHUETO Ha MO-BUCOKUTE HUBA Ha apaxHJIOHO-
BaTa KMCEJIMHA Ha MaiKara 10 BpeMe Ha KbCHaTa OpeMEeHHOCT
(cirent 30 recTaniMOHHA CEMMIIA) 32 ITOBUIIABAHE HA COIUAI-
HaTa KOMIIETEHTHOCT ITPH JIe11aTa Ha 7-TO/INIIIHA BB3PACT, KaK-
TO ¥ BIMSHUETO HAa HUCKUTE HUBA HA N-0 Mpe3 CHIUIHS NEPHO.
BBPXY COIIMAITHOTO MOBEACHHE HA 7-TOJHIIHA BB3PACT.

dosiuesa KucesiuHa U XOJIUH

Groot n cpaBT. (31) HEe yCTaHOBSIBAT BPb3Ka MEKIY CyILIe-
meHTHpaneTo ¢ OK npean OpeMeHHOCTTa M PUCKa OT pa3BH-
THE Ha JeTcKa nepebpanna mapammsa (JLIT). BkatouBaneTo
Ha 100aBkH ¢ (oar B mepuoaa Ha 9 — 12 ceammuIa ot 6peMeH-
HocTTa € Hamasuiio pucka ot JIUII, nokaro npuemst Ha OK
B CpeziaTa Ha Iepuo/a He € JJOBEJI 10 3HAYNMU aCOLHAIUH.

Yan u cpaBT. (20) ycraHoBsiBaT, 4e no0aBkute Ha DK ot
MaifkaTa Mo BpeMe Ha OpEeMEHHOCT OJarompusITCTBAT HEB-
popa3BHUTHETO Ha MOTOMCTBOTO. Ha 1 Mecern menata, poaeHu
OT MaiiKu, KOUTO ca mpueMaiu no6asku Ha @K mo Bpeme Ha
OpEeMEeHHOCT, Ca UMaJTH MO-BUCOK KOS(PUIIMEHT Ha Pa3BUTHE.
Koncraranuute oT noknana va Irvine u chaBT. (32) mokassar
JIMITICa Ha Bpb3ka Mexay craryca Ha DK Ha maiikara, npuema
Ha XOJIHMH Mpe3 BTOPHS TPUMECTBP Ha OPEMEHHOCTTA U HHTE-
JUTEHTHOCTTA, Pa3BUTHETO Ha TOBOPA U TAMETTAa Ha JeTara.

BumamuHx D

B nmpoydenuTe noKiIaa He OTKPHXME KaTeTOPUYHH pe3yJiTa-
TH OTHOCHO BPB3KaTa MEX/y aJIcKBATHUTE HMBA HAa BATAMHUH
D o BpeMe Ha OPEMEHHOCT W HEPBHO-IICHXUYECKOTO Pa3BH-
THe Ha moToMcTBOTO. JJokato Melough u cpaBT. (29) cH006-
IIaBaT 3a TMOJIOKHUTENTHA BpB3Ka MEXIY mo-Bucokus 25(0OH)
D na maiikara o Bpeme Ha OpeMeHHOCT U 1mo-Bucokus 1Q Ha
nmemata, Wang u cpaBT. (30) ycraHOBSIBaT, ue (heTaTHUAT
25(0OH)D nsMa 3HaunMa Bpb3Ka C HEBPOPA3BUTHETO.

lNMpuem Ha Giod

W nenTuduimpaxmMe HIKOIKO MPOyIBAHUS 3a POJISATA HA Xpa-
HUTEITHUS IPUEM Ha HOJ| BHPXY HEPBHO-TICUXHYECKOTO pa3-
Butwre (21, 25, 33). U3Bogute uM ca nymnocounu. Abel u ch-
aBT. (21) mokiamBat Bpb3Ka MEXKIy OOMYaifHO HUCKUTE HUBA

FOODS AND NUTRITION

in this review provide information on the effect of
maternal dietary intake of PUFA and micronutrients
(vitamin D, FA, iron, iodine, choline and carotenoids)
during pregnancy on child neurodevelopment.

Polyunsaturated fatty acids

The effect of PNMCs on neurodevelopment is represented
in two of the studies, by the consumption of nuts (27)
and fish (23) during pregnancy. One author team found
that higher nut intake in the first trimester led to better
neuropsychological development of the child. According
to Hamazaki et al (23), maternal fish consumption
was associated with a reduced risk of fine motor delay
and complex problem solving at 6 months and 1 year.
According to Lopez-Vicente et al (28), a high prenatal
ratio of long-chain omega-6:0omega-3 PUFAs increases
the risk of subclinical ADHD symptoms in childhood.
Other researchers (24), have reported the importance
of higher maternal arachidonic acid levels during late
pregnancy (after 30 gestational weeks) in increasing
social competence in children at age 7, and the impact of
low n-6 levels during the same period on social behavior
at age 7.

Folic acid and choline

Groot et al (31) found no association between FC
supplementation before pregnancy and the risk of cerebral
palsy (CP). The inclusion of folate supplementation
between 9 and 12 weeks of gestation reduced the risk
of cerebral palsy, whereas FC intake at mid-term did not
result in significant associations.

Yan et al (20) found that maternal FC supplementation
during pregnancy favors offspring neurodevelopment.
At 1 month, children born to mothers who took
FC supplementation during pregnancy had higher
developmental quotient. Findings from the report by
Irvine et al (32) showed no association between maternal
FC status, choline intake during the second trimester
of pregnancy and children‘s intelligence, speech and
memory development.

Vitamin D

In the reports reviewed, we found no definitive results
on the relationship between adequate vitamin D levels
during pregnancy and the neuro-mental development of
offspring. While Melough et al (29) reported a positive
association between higher maternal 25(OH)D during
pregnancy and higher IQ of children, Wang et al (30)
found that fetal 25(OH)D had no significant association
with neurodevelopment.

Reception of iodine

We identified several studies on the role of dietary iodine
intake on neuropsychological development (21, 25,
33). Their conclusions are bidirectional. Abel et al (21)
reported an association between mothers® habitually low
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Ha Hox Ha maiikute (<150 pg/neH) u no-ciaburte ymMeHus 3a
rOBOp, YeTeHE U MUCaHe IPU TeXHUTE Jena. B cpimoTo Bpe-
Me MPEKOMEPHUST IIPUEM Ha HoJl IIpe3 OpEeMEHHOCTTa BIIHsIC
OTPUILATEITHO BbPXY HEBPOPA3BUTHETO B KbPMAUECKUSsI [IEPH-
on (25). Hpyru aBtopu (21, 25) He ca Habmr0gaBaIN BPH3-
Ka MeXJly 100aBsSiHETO Ha o]l B oOnyaiiHaTa npernopbyBaHa
mo3a (>150 pg/neH) U KOTHUTUBHUTE U JIBUTATCIHUTE CIIO-
coOHOCTH Ha Jieniara Ha 4—5-roauniHa Bb3pacT. Monaghan u
chaBT. (33) oueHsiBar, 4e pyHKUIMsATA HA HIUTOBHIHATA JKJI€3a
Ha MaifkaTa He € CBbp3aHa ¢ pe3yJTaTUTE OT HEPBHO-TICUXU-
YEeCKOTO Pa3BUTHE IIPHU MOMYJIAIUATA, KOSTO s1/Ie MHOTO proa.

Xensso

[MpoyuBane, GokycupaHo BbPXy ChCTOSHUETO M MpHUEMa Ha
KeJISA30 OT MaikaTa 1o BpeMe Ha OpEeMEHHOCT, Pa3KpHBa, 4ye
HOPMaJIHUST cepyMeH (GepUTHH Ha MaliKara ¥ MpPHEeMbT Ha
JKENSI30 ca CBBP3aHHU ¢ Mo-100pa paboTHA MaMeT U U3ITBJIHH-
TenHa QyHKIUs mpu Aenara (22).

KapomuH

Pesynrarute ot m3cnenBaneTo Ha Lai u cpaBT. (34) mokas-
BaT MOJIOKUTEITHO BIMSHNAE HA MAWYUHUS B-KAPOTHUH BBPXY
10-100pY KOTHUTHUBHY M JIBUTATEIIHU CIOCOOHOCTH Ha Jietia-
Ta Ha 2-TOJMIIHA BH3PACT, JOKATO MPU TE3U BHB BH3PACTTa
oT 4,5 ronuHU He ¢ HaOIroIaBaHa 3HAYNMa Pa3IuKa.

OUCKYCUA

To3zu nperiies € HACOUEH KbM KOXOPTHU IIPOYYBAHUS, U3CIIE-
Ballll BPb3KaTa MEXKJY XpPaHEHETO Ha OpPEMEHHUTE JKEHH C
¢dokyc kM npuema Ha [THMK, MukpoHyTpreHTH 1 XpaHu-
TEJHN JT0OABKM M HEBPOPA3BUTHUETO HA JETETO. AHAIN3UPa-
HUTE JAHHU NIOTBBPKABAT Ba)KHATA POJIs HA XPAHUTCIIHUSA U
3[paBHUA CTATyC Ha MaliKkaTa IIpeAX 3a4eBaHETO U mpe3 Ope-
MEHHOCTTA 32 (PU3UYECKOTO U HEPBHO-TIICUXUYECKOTO Pa3BHU-
THE Ha IOTOMCTBOTO U T'H ONPEJEIISIT KaTO ChIIECTBEH (PaKTOP
C OBJITOCPOYHO 31paBHO BiausHHE. Pesynrarure orpasssar
3HAYUMOCTTA Ha MOHUTOPUPAHETO HA BAKHU 34 CTPYKTYpPHU-
paHeTo U (QYHKIIMOHHPAHETO HA MO3bKa Ha JieliaTa Makpo- U
MUKPOHYTPHEHTH TIpe3 OpEMEHHOCTTa, TEXHUST MPHHOC 3a
MpoHIaKTHKATa Ha HEBPOJIOTHYHUTE yBPEXK IAaHHSL.

ChIEBPEMEHHO PA3IMKUTE BbB Bb3pacTTa 3a OLCHSIBAHE, B
WHTEPBAJIUTE U MPOABIDKATEIHOCTTA HA TPOCIEASBAHE HA
JleraTa, M3MOJI3BAHUTE BBIPOCHUIN W CKaJM, OLCHSBAIH
HEPBHO-TICHXMYECKOTO MM Pa3BHUTHE, 3aTPYAHSIBAT CPaBHS-
BaHETO M aHAJIN3a Ha JJaHHWTE. Pa3IMKNUTE B METOROIOTHATA
P yCTaHOBSIBAHE Ha B3aMMOBpPB3KaTa MEXIY HYTPHEHTH-
TE€, OCUTYPsIBAHU OT MalKara 3a IUIoJia ¥ HEBPOJIOTHUHO MY
(GYHKIIMOHMpAaHE U MPH OLEHSABAHETO HA MUKPOHYTPHUETHHUS
MIPHEM U CTaTyC Ha OpPEMEHHHTE JKCHH CHIIO OTpaHNYaBa Ch-
MOCTaBUMOCTTA Ha PE3YJITATHUTE.

31paBOCIIOBHOTO XpaHEeHe Ha MaikaTa TpU 3a4eBaHETO U
npe3 OpeMEeHHOCTTa € BakeH (akTop 3a pacTeika, 37paBeTo
1 KOTHUTHBHOTO Pa3BUTHE HA MOTOMCTBOTO B JBJITOCPOUYCH
miaH (35).
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iodine levels (<150 pg/day) and poorer speech, reading
and writing skills in their children. At the same time,
excessive iodine intake during pregnancy negatively
affects neurodevelopment in the infant period (25). Other
authors (21, 25) have not observed an association between
iodine supplementation at the usual recommended dose
(=150 pg/day) and cognitive and motor abilities in
4-5-year-old children. Monaghan et al (33) estimated
that maternal thyroid function was not associated with
neurodevelopmental outcomes in a population that ate a
lot of fish.

Iron

A study focusing on maternal iron status and intake
during pregnancy revealed that normal maternal serum
ferritin and iron intake were associated with better
working memory and executive function in children
(22).

Carotene

The results of the study by Lai et al (34) showed a positive
influence of maternal B-carotene on better cognitive and
motor abilities of children at the age of 2 years, whereas
no significant difference was observed in those aged 4.5
years.

DISCUSSION

This review focuses on cohort studies examining the
relationship between the nutrition of pregnant women
with a focus on the intake of PMTCT, micronutrients
and supplements and child neurodevelopment. The
data analysed confirm the important role of maternal
nutritional and health status before conception and during
pregnancy on the physical and neuro-mental development
of the offspring and identify them as an essential factor
with long-term health impact. The results reflect the
importance of monitoring macro- and micronutrients
during pregnancy, their contribution to the prevention
of neurological damage, which are important for the
structuring and functioning of children‘s brains.

At the same time, differences in the age of assessment,
in the intervals and duration of follow-up of the children,
and in the questionnaires and scales used to assess their
neuro-psychological development make it difficult to
compare and analyse the data. Differences in methodology
in establishing the relationship between the nutrients
provided by the mother to the fetus and its neurological
functioning and in assessing the micronutrient intake and
status of pregnant women also limit the comparability of
results.

Healthy maternal nutrition at conception and
throughout pregnancy is an important factor in the
long-term growth, health and cognitive development of
the offspring (35).
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MonumHenacuTeHn MacTHU KuceduHu: EceHnuannute
I[THMK ca BaXHM HYTpPHUEHTH 3a Pa3BUTHETO HAa HEpBHATa
cucrema. OCHOBHU XpaHHUTEIHN U3TOYHHIIN ca pudaTa u sj-
KHUTE. AHAJIM3UPAaHUTE OT HAC NPOYYBAHUS YCTAHOBSIBAT, 4e
MOBHUINICHATa KOHCYMAIHMs Ha SIIKU TIpe3 IIbPBHUS TPUMECTBP
Ha OpemeHHOCTTa (27), KOHCYMAIUsATa Ha puda OT Malkara
(23), no-BuCOKHUTE HUBA HA apaXMJIOHOBA KHUCEIHHA MPE3 I10-
CJIEIHUSI TPUMECTBP M HUCKUTE HUBA HA OMEra-6 mpe3 KbCHa
OopemeHHOCT (24), HaManABaT pHUCKa OT 3abaBsiHE HA HEPB-
HO-TICHXMUYECKOTO pa3BUTHE, MOAOOPSBAT COLMAIHATA KOM-
METEHTHOCT W TOBEACHUE Ha Jenara. Bucokoro npenarai-
HO CHOTHOIIIEHUE HAa OMera-6:0mera-3 yBelnuyaBa pHCKa OT
cyOkanHn4YHa cumntomaruka Ha ADHD (28). YmecTHo e na
MPOIBIDKAT M3CIICABAHMSTA 32 TIOTBBPIKACHUE HA 3alUTHHS
edexT ot nobasku ¢ [IHMK (36) u oT npuema Ha siqku mpe3
OpeMeHHOCTTA CIIPSIMO AETCKOTO HEBPOPa3BUTHE, KOHUTO € He-
JIOCTaTBYHO TPOYYCH.

®osimeBa KUCeJINHA H XOJUH: YCTAaHOBEHO €, Y€ MPUEMBT
Ha no0aBku ¢ ®K B MEPUKOHLEHITHOHHUS TIEPHOJ, MOXKE J1a
MPEeIOTBPATH YacT OT AedeKTUTe Ha HeBpaiHata Tphoa (37).
[o oTHoOIeHUE M00aBsiHeTO HAa DK Tpe3 OpeMeHHOCTTa TIpe-
oOmazaBar pe3ysiTaTH, MOTBBPXKAABAIIN IOJI0KUTEIHOTO
BIIMSTHUE BBPXY HEBPOPA3BUTHETO Ha MOTOMCTBOTO (38, 36).
Bpb3kara Mmoxe na 0blic MEIUUpPaHa OT KOHIICHTPAIIMHUTE Ha
XOMOILIUCTENHA U Bh3nanurenuute uutokuuu (20), a moTeH-
[UATHUAT UHTEPAKTUBEH e(peKT Ha ¢oaTa U XOIMHA MOXKE
J1a TIOBIIMSIC BBPXY HEBPOIOTHYHUTE HYHKIINHU Ha fenaTa (32).
ToBa mpexnonara MpPoAbIHKABAHE HA CYIUIEMEHTHPAHETO C
OK u ciienl MEpUKOHUETIIUOHHUS MEPUOJI, HO aJIeKBATHUST
o011 mpreM Ha ¢oJaT mpe3 pa3TuIHUTE TePHoar Ha OpeMeH-
HOCTTa € HEOOXOIUMO Ja ObJIe MO-TIOAPOOHO U3CIICIBAH B O'b-
JAcuie, TBH KAaTO U3JIUIIBKBT MOXKE Ja IOBJIUSC He6naroan/I-
SITHO TICUXOMOTOPHOTO pa3BuTHE Ha jaenata (39).

Butamun D: Pesynratute oT mpoy4yBaHUsATa Ha AedunnTta
Ha BUTaMuH D 1pu OpeMeHHH KeHH ca TpoTuBopednBu. [Ipn
n3cieqBaHuATa Ha peTanHaTa KoHneHTpamus Ha 25(0H)D ne
Ce OTYUTAT CHIIECTBEHH BPB3KHU C NOCTHATAIHUSA PACTEK U
HEBPOPA3BUTHETO Ipe3 paHHA JieTcKa BBb3pacT (30), moxaTo
aHAJU3BT Ha IJIa3MeHaTa KoHmeHTpanus Ha 25(0OH)D mpu
OpeMEeHHHTE J)KEHH C€ acOLMUpa C 10-100pH HEBPOJIOTHYHU
pesynrtatu (29). Pasnukara B pesynrarute Ha Wang U ChaBT.
(30) m apyru npoyuBanus (40, 41), ycTaHOBSIBaIIM JIATICA HA
e(eKT WM HETraTHBHO BJIMSHUE HA BUCOKH JI03M BUTaMuH D3
32 MO3BYHOTO PAa3BUTHE, ChC 3aKIIOYCHUSATA OT CHCTEMaTHU-
HU TIPETIICAN U MeTaaHanm3u (42-44) 3a OaronpusaTHOTO MY
BIIMSTHUE, IIPOBOKUPAT HEOOXOAMMOCTTA OT NPOABIDKABAHE
Ha Mpoy4BaHMATA. Bpb3kara Ha NeUIUTHUTE CHCTOSHUSA C
HapyIICHUs B HEBPOPA3BUTHETO U MOJOKUTEITHOTO BIUSHUC
Ha MOBUILICHUTE NPEHATAIHU HUBA BBPXY MO3BUHOTO (yHK-
LIHOHUpaHe Tmpeanosara usnon3BaHeto Ha 25(0OH)D xkato
MPEIUKTOP HAa HEBPOKOTHUTUBHOTO pa3BuTHE (45).

Mox: MoxsT e HeoGXOAMM 3a TPOM3BOICTBOTO HA XOPMOHHTE
Ha IIMTOBH/IHATA JKJI€3a, OCUTYPSBAIIM HOPMATHO HEBPOPA3-
BUTHE Ha ioga. Monaghan u chaBT. 00ade He OTKPHUBAT 3HA-
4iMa BPb3Ka MEXy (QYHKIMsTA HA IIUTOBH/HATA KJie3a Ha
MaiikaTa U HeBpopa3BUTHETO Ha aeteto (33). Cmopen npyru
MIPOYYBAHUS JOPU TO-YMEPEHUTE OTKJIOHCHHS BBB (PYHKIIH-
siTa HA IIMTOBHJIHATA KJIe3a IIPe3 paHHHUTE eTaru Ha OpeMeH-
HOCTTa MOPXAAT PUCK OT HEBPOKOTHUTUBHH YBPEKIAHHS
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Polyunsaturated fatty acids: Essential PUFAs are
important nutrients for the development of the nervous
system. The main dietary sources are fish and nuts. The
studies we analyzed found that increased consumption
of nuts in the first trimester of pregnancy (27), maternal
fish consumption (23), higher levels of arachidonic acid
in the last trimester, and low levels of omega-6 in late
pregnancy (24) reduced the risk of neuro-psychiatric
developmental delay, and improved children‘s social
competence and behavior. A high prenatal omega-
6:0mega-3 ratio increases the risk of subclinical ADHD
symptomatology (28). Further research is needed to
confirm the protective effect of supplementation with
PUFAs (36) and of nut intake during pregnancy on child
neurodevelopment, which is understudied.

Folic acid and choline: it has been shown that
supplementation with FC in the periconceptional
period can prevent some neural tube defects (37).
Regarding FC supplementation during pregnancy,
results confirming the positive influence on the
neurodevelopment of the offspring are prevalent (38,
36). The relationship may be mediated by homocysteine
concentrations and inflammatory cytokines (20), and
the potential interactive effect of folate and choline may
influence the neurological functions of children (32).
This suggests continued supplementation with FC after
the periconceptional period, but adequate total folate
intake during different periods of pregnancy needs to
be further investigated in the future, as excess may
adversely affect children‘s psychomotor development
39).

Vitamin D: The results of studies on vitamin D
deficiency in pregnant women are conflicting. Studies
of fetal 25(OH)D concentrations have reported no
significant associations with postnatal growth and
neurodevelopment during infancy (30), whereas
analysis of plasma 25(OH)D concentration in pregnant
women is associated with better neurological outcomes
(29). The discrepancy between the results of Wang et
al (30) and other studies (40, 41) finding no effect or
a negative effect of high-dose vitamin D3 on brain
development, with the findings of systematic reviews
and meta-analyses (42-44) of its beneficial effects,
prompt the need for continued research. The association
of deficiency states with neurodevelopmental disorders
and the positive influence of elevated prenatal levels
on brain functioning suggests the use of 25(OH)D as a
predictor of neurocognitive development (45).

Iodine: lodine is necessary for the production of thyroid
hormones, ensuring normal fetal neurodevelopment.
However, Monaghan et al. found no significant
association between maternal thyroid function and
child neurodevelopment (33). According to other
studies, even more moderate abnormalities in thyroid
function during the early stages of pregnancy pose a
risk of neurocognitive impairment (46). Increased fish
consumption does not affect fthyroid function and was
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(46). TloBumenara KOHCyMaIus Ha puda He ce OTpa3siBa Ha
(GyHKIMATa Ha NIUTOBHMJIHATA JKJIe3a M HE € CBbp3aHa C pe-
3yJITaTHTE OT HEPBHO-TICHXMYECKOTO Pa3BUTHE B IMPOYyYBa-
Heto Ha Monaghan u cwaBT. (33), 10KaTO CrioOpen Hperiean
JCHCTBUTEIHUAT MIPHEM Ha WO/ 3aBHCH OT KOHCyMalHsTa Ha
MoOpcKa puba u ApyTH XpaHu (41, 47).

[IpoyuBaHusiTa Ha mpUeMa Ha JJ00aBKH C O] BBPXY pa3BUTHE-
TO Ha MO3bKa Ha IJI0/Ia HE OTKPHUBAT BPbh3Ka C KOTHUTUBHUTE
U IBUTATEIHUTE CrOCOOHOCTH Ha nenara (21, 25), koeTo ¢ B
IIPOTHBOBEC C KOHCTATAIIMUTE Ha 0030pH, TIOJKPEIISIIH 100a-
BSIHETO Ha #0J1 10 BpeMe Ha OPEMEHHOCT, MpeIu 3a4eBaHETO
W TIpe3 IbpBUS TPUMECTBHp, MOPaan MO-BHCOKAaTa e(EeKTHB-
HOCT Ha Mpo(dUIaKTHKaTa Ha HEBpOyBpexkmaHusTa (47, 48).
AHanu3upaHWTe NPOYYBAHUS PA3KPHUBAT PHCKA HA WOTHMS
nepunuT (21) n Ha IpeKoOMepHUS HomeH mpueM (26) 3a HeB-
poreHes3ara u HH()AHTHIIHOTO HEBpopas3BuTHe. Pasrienanute
MPOYYBaHMS HE OTKPUBAT IOJIOKUTEIHO BIUSHUE HA MOBU-
IIeHaTa KOHCyMallusi Ha pu0da 1 Ha MU TOBHIHUTE XOPMOHH Ha
OpeMeHHHTE )KEHH BbPXY HEBPOpPa3BUTHETO Ha JeTeTo (33).
He e oryereHa e)eKTUBHOCT OT IPUIIOKEHUETO HA J0O0ABKH C
HoJ1, KOETO IPOTHBOPEYN Ha MPAKTUKHUTE 32 CyIJIEMEHTHpa-
He Ha OpemenHu xeHu (21, 25). JlobaBsiHe Ha Hoj mipe3 Ope-
MEHHOCTTa € 100pa MpaKTHKa, HO PEaJTHOTO MOCTBIIJIEHUE OT
XPAaHUTEITHH U3TOYHHWIIN WU JOOABKH U BB3JCHCTBHETO MY
BBPXY HEBPOJOTHYHHUTE (YHKLIMH HA JielaTa W3UCKBa OIIe
M3CIIe/IBAHNS.

Kensizo u deputun: HemocTurst Ha xens3o0 cpex Ope-
MEHHHTE EHHU € €IMH OT Hai-IIMPOKO Pa3NpOCTPaHECHUTE
MUKPOHYTPUCHTHHU }:[e(l)I/IHI/ITI/I, IIOBJIMABAI] KOTHUTUBHOTO
pa3BuUTHE Ha Jenarta. Arija ¥ ChaBT. IOTBBPXKAABAT OJaro-
IPUATHOTO I[eﬁCTBI/Ie Ha aJICKBATHHUA NPUEM Ha XKCJIA30 U
MOJITEP’)KAHETO Ha HOPMAJIHM CTOWHOCTHU Ha cepyMHHUS de-
PUTHH TIpU OPEMEHHUTE KEHHU 3a Mo-100paTa KOTHUTHBHATA
(yHKIIMOHATHOCT Ha Jienata (22), momoOHO Ha IPYTH H3Ce-
noBatenu (48, 49). Pesynrarute mogkpemnsT HeOOXOAUMOCTTa
OT MMOAABbPKAHE HA OIITUMAJIHO HUBO Ha Mani4YHuHOTO KEJIA30
OT Ha4YaJIOTO Ha OPEMEHHOCTTA 33 OCUT'Y pPsSIBaHE Ha HOpMaJTHa
HEBpPOTeHe3a U Ca OCHOBAHME 3a PEryJISiPHU M3CIIe/IBAHUS U
XpaHUTCIIHU NPEIOPHKU 3a NTPEBCHIIMATA HA HEBPOJIOTUYHU-
T€ YBPEXKIAHUA.

Kaporun: KaporeHonaure (0-xkapoTwH, [(-KapoTHH W
B-KpUNTOKCAaHTHH), KaTO MIPEKYPCOPH 3a BUTAMUH A, ca Ba-
JKHU 32 HEBPOKOTHUTHUBHOTO (YHKIIMOHHMpaHe. Te moraT j1a
MIOATIOMOTHAT OCUTYPSIBAHETO Ha ONTUMAJIHO JIETCKO 3/1paBe,
NosoOpsIBAHETO Ha MPOIECUTE HA PAa3BUTHE Ha 3PEHHETO H
noznanuero (50). IIpoyuBanero Ha Lai u chaBT. chIIO J10-
KJIaJBa, Y€ MO-BUCOKHUTE KOHIEHTPAIMU HA (-KPUIITOKCAH-
THH ¥ B-KapoOTHH Npe3 KbCHa OPEMEHHOCT TOBJIMSBAT KOT-
HUTUBHOTO M MOTOPHOTO Pa3BHTHE Ha Jenara Ha 2 TOJUHH,
HO e Oe3 3HauuM edekT Ha 4,5 1. (34). UnTepnperanusaTa Ha
pe3yJaTaTuTe CIIe/IBa JIa Ce IPEIU3upa, Thil KaTo He € choOpa-
3€HO BIMSHUETO HA XpAaHUTEIHUS BHOC Ha APYTH BEIIECTBA,
HO HE3aBHCHUMO OT TOBa TE€ ca IPEANOCTaBKa 3a MOBHIIABa-
He KOHCyMaIHsTa Ha IJI0/I0BE U 3€JICHYYIIH OT OpeMEHHUTE
JKEHHU | 32 IPOJIbJKaBaHe Ha MPOYYBaHUATA 32 eeKTUTE Ha
KapOTCHOMINTE.
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not associated with neurodevelopmental outcomes
in the study by Monaghan et al (33), whereas reviews
have suggested that actual iodine intake depends on
consumption of marine fish and other foods (41, 47).

Studies of iodine supplementation on fetal brain
development have found no association with children‘s
cognitive and motor abilities (21, 25), which is in
contrast to the findings of reviews supporting iodine
supplementation during pregnancy, before conception,
and in the first trimester due to its higher effectiveness
in preventing neuroinjury (47, 48).

The analysed studies reveal the risk of iodine deficiency
(21) and excessive iodine intake (26) for neurogenesis
and infantile neurodevelopment. The reviewed
studies did not find a positive influence of increased
fish consumption and thyroid hormones of pregnant
women on child neurodevelopment (33). No reported
effectiveness of iodine supplementation, which is
contrary to supplementation practices for pregnant
women (21, 25). Iodine supplementation during
pregnancy is a good practice, but the actual uptake from
food sources or supplements and its impact on children‘s
neurological function requires more research.

Iron and ferritin: Iron deficiency among pregnant
women is one of the most widespread micronutrient
deficiencies affecting children‘s cognitive development.
Arija et al. confirmed the beneficial effect of adequate
iron intake and maintenance of normal serum ferritin
values in pregnant women on better cognitive
functioning of children (22), similar to other researchers
(48, 49). The results support the need to maintain an
optimal maternal iron level from early pregnancy to
ensure normal neurogenesis and warrant regular testing
and dietary recommendations for the prevention of
neurological damage.

Carotene: Carotenoids (o-carotene, [(-carotene and
B-cryptoxanthin), as precursors for vitamin A, are
important for neurocognitive functioning. They can
help ensure optimal childhood health, improving
the processes of vision and cognition development
(50). The study by Lai et al. also reported that higher
concentrations of [-cryptoxanthin and [-carotene
during late pregnancy affected children‘s cognitive
and motor development at 2 years, but was without
significant effect at 4.5 years (34). Interpretation of the
results should be refined, as the influence of dietary
intake of other substances was not considered, but they
are nevertheless a prerequisite for increasing fruit and
vegetable consumption by pregnant women and for
continuing research on the effects of carotenoids.
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3AKINIOYEHUE

B nacTosmus 0030p mpociIenssBaHeTO Ha BPB3KUTE MEXK-
Iy XpaHUTEITHUS MIPUEM U T00aBKHU mpe3 OpeMeHHOCTTa
C HEPBHO-TICHXHYECKOTO Pa3BUTHE Ha Jelara oTpassiBa
3HauuMocTTa Ha [THMK 1 MUKpOHYTpHUEHTHUTE 3a HEB-
poreHes3aTa U MPOrpaMHUPAHETO HA 37IPaBETO M HEBPOPa3-
BHUTHETO Ha JIETETO. AHAIN3BT Ha 00OOIIEHUTE JaHHU
Mpenmosara OneHIBaHe U KOPEKIMH Ha XPaHUTCITHHUTE
pPeXUMHU Ha OPEMEHHHTE XCHH, ONTHMH3UpPAHE HA Tpe-
MOPBKUTE 32 XpaHEHE U CyIUIEMEHTHPaHe, KAaKTO U CHC-
TeMaTU3MPaHO MPOoCIeIsIBaHe Ha pacTeXa U HePBHO-TICH-
XMYECKOTO Pa3BUTHE HA JelaTa.

Heo0xoqumu ca paH1oMH3UPaHU KOHTPOJIUPAHU IIPOYY-
BaHMUsI C 100OpE MPOCKTUPAHU, CHHXPOHU3UPAHU METOJIO-
Joruu 3a noussicHsaBane Ha poissita Ha [THMK u mukpo-
HYTPUEHTHUTE 32 PAHHUTE €Talu Ha MO3BUHOTO PAa3BUTHUE
U 32 aKTyaJU3UPaHETO Ha NPO(PHUIAKTHYHUTE HACOKHU Ha
HEPBHO-TICUXHMYECKOTO 37paBe.

Q@unancupane: Tosa npoyusane e gunancupano om
Esponeiickus cvio3-NextGenerationEU, upez Hayuo-
HANHUA NAAH 30 8b3CMANHOBABANE U YCOUYUBOCH HA
Penybnuxa Bvreapus, npoexm Ne BG-RRP-2.004-
0009-C02

Koungpnukmu na unmepecu: Asmopume Oe-
Kaapupam Jdunca Ha KOHd)JlMKm Ha unmepecu.
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CONCLUSION

In the present review, tracking the associations
between dietary intake and supplementation during
pregnancy with children‘s neurodevelopment reflects
the importance of PMNs and micronutrients for
neurogenesis and programming of child health and
neurodevelopment.

The analysis of the aggregated data suggests assessment
and adjustment of pregnant women's diets, optimization
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systematic monitoring of children‘s growth and neuro-
mental development.

Randomised controlled trials with well-designed,
synchronised methodologies are needed to further
clarify the role of PMNs and micronutrients in the early
stages of brain development and to update preventive
neuropsychiatric health guidelines.
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PE3IOME

Buweeoenue: /leyama c pazcmpoiicmea om aymucmuyHus
cnekmwp (ASD) uecmo umam noseue 3ampyoHenus ¢ xpane-
Hemo, OMKOIKOMO deyama ¢ HOpMAIno pazeumue. Baowcen
MOMEHM 3a U32padicoane Ha Xpanumennume npeonoyuUmanusl
e KppMadeckusim nepuod u paunama demcka evspacm. Toea-
64 ce b3NUMABAN HA2LACU U 6KYC KoM ONpedeienu Xpanu. B
NO-KbCHA 8b3PACM 0eyama 4ecmo nposieséam npeonoyuma-
HUe KbM Onpedesienu Xpanu u Omxewbpiisine Ha Opyeu.

Ilenma na nawama paspabomra e oa ce npociedsim 0co-
benocmume 6 XpaHumenrHOMo pa3Hooobpasue u HasUyu npe3
PA3IUYHUME 8b3PACTOBU NEPUOOU HA eyd C AYMUZbM.

Mamepuan u memoou: Hanpasena e numepamypua cnpaska
6 eexkmponna baza oannu Ha PubMed 6 nepuooa roau — cen-
memapu 2023.

Pezynmamu: I[lpomusopeuueu ca pesyrmamume no omuouie-
HUE HA U3NBIHEHUE HA NPENnOPbLKUME 3d 4eCmoma Ha XpaHu-
meJien npuem om deyama ¢ aymuszvM. B usxou om usciedsa-
HUAmMa nogeuemo om oeyama (HA0 NONOBUHAMA) NOKPUBAM
npenopvKume 3a Xpanene, Ho 0CMaea 6bNPOCHI 3d OCMAHA-
nama nonosuna. Obwama meHoeHyus e, ye pazHooobpa3uemo
HA KOHCYMUpAHume Xpawu cped 0eyama om aymucmudnusl
CREKMbY e 3HAUUMENHO NO-MAJKO 8 CPAGHEHUe ¢ deyd ¢ mu-
nuyno pazeumue. leyama c¢ ASD xoncymupam no-mauko
NBAHOZbPHECTNU XPAHU, MISAKO U MIeUHU NPOOYKMU, 3€leH-
uyyu u nioooge, b06osu npodykmu, si0ku. Pasnpocmpanen e
npuemMvm Ha CIA0KUWY u npepabomeHy XpaHu.

3aknwouenue: Tazu meHOeHyUs NPeoCmasnA8d Npeou38u-
Kameicmeo 3a 30pasemo u pa3eumuemo Ha 0eyamd, Kamo
chlyespeMenHo noouepmasa HeobXoouMocmma om aoanmu-
Panu nooxoou 6 XxpaneHemo.

KurouoBHu 1yMH: XpaHUTEIHO pa3HOOOpasue,
XpaHUTEITHU HABUIIM, XPAHUTEJICH THEBHHUK, JICT1a,
pa3CcTpOCTBO OT Ay THCTUYHHUSI CIIEKTBP

BbBEAEHUE

Xpanurennoro pasHoobpasue (DD) ce orHacs 1o 6post pas-
JUYHA TPyNH XpaHH, KOHCYMHUPaHHW OT WHIWBU] WJIN HiIe-
HOBE Ha JIOMAaKMHCTBO 32 peepeHTEH IEepPHOJl, HE3aBUCHMO
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THE DIETARY PATTERNS OF
CHILDREN WITH AUTISM
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Y Medical College, Medical University - Varna
2 Department of Hygiene and Epidemiology, Faculty of
Public Health, Medical University — Varna
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ABSTRACT

Introduction: Children with Autism Spectrum Disorder
(ASD) often face greater challenges with eating
compared to their neurotypical peers. A crucial period
for developing food preferences is during infancy and
early childhood, where attitudes towards and tastes
for certain foods begin to form. As they grow, children
typically show preferences for certain foods while
rejecting others.

Our study aims to explore the dietary diversity and
habits across different age groups of children with
autism.

Material and Methods: To gather data, we conducted a
literature review using the PubMed electronic database
from July to September 2023.

Results: The studies reviewed presented mixed
outcomes regarding adherence to recommended food
intake frequencies among children with autism. While
over half of the children met dietary recommendations
in some studies, a significant portion did not. Generally,
children on the autism spectrum consume a less varied
diet compared to typically developing children, with
lower intake of whole grains, milk and dairy products,
vegetables, fruits, legumes, and nuts. Conversely, a
higher consumption of sweets and processed foods was
observed.

Conclusion: The observed dietary trends among
children with autism not only pose challenges to
their health and development but also underscore the
necessity for tailored nutritional approaches.

Keywords: dietary diversity, eating habits,
food diary, children, autism spectrum disorder

INTRODUCTION

Dietary diversity refers to the number of different
food groups consumed by an individual or household
members in a reference period, regardless of frequency
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OT 4eCTOTaTa Ha KOHCyMalMsi U MUHUMAJIHO OT'PaAaHUYCHUE 3a
npueMm (1). B bbarapust pazHooOpa3sHOTO XpaHeHe cpejl Aena
Ce MOCTHTA Ype3 BKJIIOYBAHE HA Hal-MaJIKO MO €IUH Mpen-
CTaBUTECJI OT T'PYIUTE HA:

* 3BPHEHU XpaHH (XJI10, OpU3, MAKapPOHH, CIIATCTH, [IAPEBHU-
11a, OBECCHU SIJIKH, 3bPHEHH 3aKYCKH) U/HIIN KapTOhH;

*  3CICHYYIH;

*  IIJIOZIOBE;

*  MIISIKO W/WJIM MIICYHHU NPOLYKTH (CHpEHe, KalllKaBall, 13-
Bapa);

e OoraTu Ha OCITHK XpaHU — MECO, MITHIIH, pubda, sifia, 60-
OoBu xpanu (2, 3,4, 5).

BaxeH MOMEHT 3a U3rpakJlaHe Ha XpaHUTEITHUTE TIPEIOqH-
TaHUS € KbPMAUeCKHUST MIEPUOJL M paHHATA JIETCKa Bb3pacT (0,
7). ToraBa ce BB3MUTABAT HATIIACH U BKYC KBM OIpPE/ICICHU
XpaHH (HaIlpuMep ¢ TO-MaJIKO Ma3HUHH, coil U 3axap) (8). B
MO-KbCHA BB3PACT JIellaTa MHOTO MO-TPYIHO MIPUBUKBAT KbM
BKyCa Ha XpaHH, KOUTO HE ca KOHCYMHUpaJH B PAHHOTO JET-
CTBO M 4YECTO IPOSIBSIBAT MPEANOYUTAHUE KBbM OIpE/ICICHH
XpaHU U OTXBBpIsHE Ha 1pyTH (7, 9 ). ToBa XpaHUTEIHO MOBe-
JIeHe OOMKHOBEHO ce HabJI0/[aBa OKOJIO IIECTIO/INIITHA Bb3-
pacr, o0yciaBsi pa3HOOOpa3UeTo Ha IpHeMa Ha XpaHH, MOXe
Jla OCTaHe MOCTOSIHHO M C TEUYCHHE Ha BPEMETO Jia JIOBEAE 10
npobiemu, cBbp3anu ¢ xpanenero (7). Hebanancupanoto u
HEITBTHOLICHHO XPaHEHEe Ch3/1aBa PUCKOBE 33 XPAaHUTEIHH Jie-
¢unuTH, HApYIIEHUsT B HOPMAJTHHSI PACTEXK, (PU3NIECKOTO H
MHTENEKTYATHOTO PAa3BUTHE M OKa3Ba HEOJIATONPHUSITHO Bb3-
neiicTBue BBpXy 3apaBHus ctaryc (10). [Ipu mema ¢ HeBpopas-
BUBAILU CE€ Pa3CTPONCTBA HEOAIAHCHPAHOTO XPAHEHE MOXKE
Jia JIOBeJIe 10 yBelIMYaBaHe Ha HYK/JaTa OT MEUIIMHCKHU TPH-
KM, a BIIOCJIEACTBHE U JI0 HAMAJICHO y4acTHe B 0Opa3oBaTen-
HU U conpannu aernoctu (11).

B cBeToBeH Maiad Bee roBeye xopa OMBaT IMArHOCTUITMPAHH
C pa3cTpoicTBa OT ayTUCTHUHUS CIIeKTEpP (ASD). ITpe3 2019
r. LleHTBPBT 32 KOHTPOJ U IPEBEHIIMS HA 3a00JIIBAHUSATA HA
CAIIL (CDC) crobmiara, ue 1 Ha Bcexn 59 nera uma ASD (12).
OOpblla ce BHUMaHUe, Y€ Jenara OT ayTUCTHYHUS CIEKTBP
4eCTO MMAT I0BeYe 3aTPYJHEHHUS] C XPAHEHETO, OTKOJIKOTO
nenata ¢ TunuyHo pasButue (8). CmsTa ce, ue Mexay 46%
u 89% ot nerara ¢ ASD umar queTHuuHu IpoodiIeMu, Bapupa-
M OT HEOOMYaHM MOJENN Ha XpaHeHe (JepUHUpPaHu KaTo
HA0Op OT XpaHW WJIM MPONYKTH, KOUTO WHAMBHUIBT MU Ce-
MEWCTBOTO KOHCYMHpA PEIOBHO), PUTYATH M CEIEKTUBHOCT
Ha xpanute (8). UMaT CUIHO MpeAnoYUTaHne KbM Ipepado-
TEHH XPaHU, 3aKYCKH, CIaJIKUIIN U HUIIECTEHU TPOIYKTH, a
OTXBBPIIAT 3eeHTyH U ionose (13, 14, 15).

HeoOunyaliHuTe NHETHYHU MOJENN ca U euH OT (hakTopHTe,
JIOTIPUHACAIIY KAaKTO 3a HEJJOXpaHBaHE, Taka U 3a MO-BUCOK
puck ot 3amrecTsiBane npu aena ¢ ASD (16). Jlomo nsrpa-
JICHUTE XPaHWUTEIHHM HABUIM 3acTpallaBaT Pa3BUTHETO Ha
MO3bKa, 0COOEHO TIpH JIelia, KOUTO BEYe CTpasaT OT CHHIPOM
Ha (PyHKIIMOHAITHOTO OTKBCBaHE. XPAaHEHETO MOXKE 11a OKaXKe
BIIMSTHUE BEPXY OCHOBHUTE CHMIITOMH Ha 3a00JIIBAHETO KAaTO
TIOBE/ICHNE, KOTHUTHBHM MOCTIDKEHUsI, 00paboTBaHEe Ha WH-
¢dopmanmsaTa OT ceTuBaTa, rpyoa u puHa MOTOPHKA, pABHOBE-
CHe, UMYHUTET, KAKTO M HOPMAJIHUTE TeJIECHU (DYHKIIUU KaTO
XpaHocMmuiane u ekckpenus (17).
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of consumption and minimum intake limit (1). In

Bulgaria, dietary diversity among children is achieved

by including at least one representative of the following

groups:

o cereals (bread, rice, pasta, spaghetti, corn, oatmeal,
breakfast cereals) and/or potatoes;

* vegetables;
e Fruits;

» milk and/or dairy products (cheese, cottage cheese,
cottage cheese);

» protein-rich foods - meat, poultry, fish, eggs, legumes
5 3545 9L

An important time for the development of food
preferences is infancy and early childhood (6, 7).
Attitudes and tastes for certain foods (e.g., lower fat,
salt, and sugar) are then developed (8). In later life,
children have a much harder time becoming accustomed
to the taste of foods they did not consume in early
childhood and often exhibit an attitude of preference for
certain foods and rejection of others (7, 9) These eating
behaviors typically occur around the age of six, condition
a variety of food intake, may remain persistent, and over
time lead to feeding problems (7). An unbalanced and
incomplete diet creates risks of nutritional deficiencies,
disruptions in normal growth, physical and intellectual
development, and adverse effects on health status
(10). In children with neurodevelopmental disorders,
an unbalanced diet can lead to an increased need for
medical care and, subsequently, reduced participation
in educational and social activities (11).

Worldwide, more and more people are being diagnosed
with autism spectrum disorders. In 2019, The U.S.
Centers for Disease Control and Prevention (CDC)
reports that 1 in every 59 children has an ASD (12). It has
been pointed out that children on the autism spectrum
often have more difficulty eating than typically
developing children (8). It is estimated that between 46%
and 89% of children with ASD have dietary problems
ranging from abnormal eating patterns (defined as a
set of foods or products that an individual or family
consumes regularly), rituals, and food selectivity (8).
Have a strong preference for processed foods, snacks,
sweets, and starchy products, and reject vegetables and
fruits (13, 14, 15).

Unusual dietary patterns are also one of the contributing
factors to both malnutrition and higher risk of obesity in
children with ASD (16). Poorly established eating habits
threaten brain development, especially in children
who already suffer from functional disconnection
syndrome. Nutrition can affect the core symptoms of
ASD such as behavior, cognitive performance, sensory
information processing, gross and fine motor skills,
balance, immunity, and normal bodily functions such
as digestion and excretion (17).
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OcHOBHa poJIsl 32 BB3IUTATEIHUTE HATJIACH UMAT POJAMUTEIIH-
te. Te pemaBar KOJIKO ¥ OT KOM XpaHU Jia TI0JTy4aBarT Jerara u
MOJICIMpAT TE3H PELICHUs CrIope]] COOCTBEHUTE CH HABUIIU U
nosesieHne. CTpOrusaT KOHTPOJI OT TSIXHA CTPaHa MIJIM HATUCK
MOXXE Jia TPEeIU3BHKAa W MPOTHBOPECYMBU PEAKIMH, BCIIC/-
CTBHE Ha KOETO Ja C€ HaMaJ M IPUEMBT Ha 3JpaBOCIOBHA
xpana. He ca 3a mpeHeOpersane U T.H. eMOLIMOHAIIHO XpaHEHE
(maBaHe Ha XpaHa Ha JETETO, KOraTo € THKHO, HEIACTHO WK
HECTIOKOHHO) ¥ HHCTPYMEHTAITHOTO XpaHEeHe (IIOOIIPSBaHE C
XpaHa KaTo Harpaja, KoraTo JeTeTO II0Ka3Ba JKeJIaHO IOBe-
nenue) (8).

[IpenoTBparsBaHEeTO HA XPAHUTCIHUTE NSHUITUTH, a HE TSIX-
HOTO MPEOJIOJISIBAHE U CYIUIEMEHTUpPaHe O JIOBEJIO JI0 HaMa-
JsIBaHEe HAa HEBPOJIOTMYHUTE Je(UIIUTH HA Jierara u Ou yBe-
JUYUIIO BB3MOXHOCTTA 3a MMOCTUTAHE HA PEaTHO Hal-100po
pa3BUTHE, IPOABIDKUTEIHOCT U KAYECTBO HA )KUBOT HA JIeTIa C
HEPBHOIICUXUYHU 3a00sBarus (18).

LEN

LlenTa Ha pazpaboTkara e Ja ce MpocieasiT 0COOCHOCTHTE B
XPaHUTEIHOTO Pa3HOOOpa3We M HABUIM IpE3 Pa3IUYHHUTE
BB3PaCcTOBH NEPHUOJU HA JIELla C Ay TU3BM.

MATEPWAIN W METOOU

B nepnona ronu — centemBpu 2023 ronuHa € HapaBeHa JH-
TepaTypHa CIpaBKa B eJIeKTpoHHa 06a3a jmaHHU Ha PubMed.
TvpceHeTo ce orpaHu4M A0 cTtaTuu B nepuopa ot 2018 no
2023 roauna. Ilpu u3nomns3BaHe Ha ChUYE€TAaHUE OT KIIOUOBU
nqymH (autism, child) (ayTuszsm, gere) B komOuHanus ¢ “ditery
intake” (xpaHuTeneH mnpuem) wuiM “nutritional status” (xpa-
HUTEJNICH CTaTyc), COPTHpaxMe Te3H, KOMTO OTTOBApST Ha
Halara Iejl U ommmuauxme oomro 452 crarun. B cucremara
Rayyan BbBenoxme 228 craruu. Kpurepuure 3a BKIIOUBAHE
B Iperiena Osxa kakTo cienBa: (1) opurnHaIHN MyOIuKaIuy
Ha TPaHCBEP3aJIHU MPOyUYBaHUS (2) MyOIUKaAIINN, HATHCAHH
MPEAMMHO Ha aHTIIUHCKH e3UK; (3) u3cieaBane, MpoBEICHO B
MomyJanus OT Jena, Auarnoctuiiupanu ¢ ASD ¢ Bb3pacTo-
BO orpaHnyenue nop 18 ronunu; (4) mpoy4uBaHus, CpaBHsBa-
1y Jiena, quarnoctuiupanu ¢ ASD, cipsiMo Jena ¢ TUInud-
Ho pazsutHe (TD). Kputepunre 3a u3kitouBaHe 0sxa KakTo
cienBa: (1) mpoyuBanus, GOKyCHpPaHU U3KIIOUYUTEIHO BBPXY
JKUBOTHHCKH Mojienn; (2) 6e3 npeaBapuTeneH au3aiis; (3) 00-
30pHH CTaTHH; (4) KOXOPTHO IpoyuBaHe; (5) MeTaaHAIN3 |
(6) maTepBenuu. Crenl Taka MPOBEJCHUS CTPOT CKPHUHUHT
U TpoBepka 3a ayomukaTtu ce odopmuxa 34 craTHH, KOUTO
OTroBapsixa Ha BCUYKM KPUTEPHH 3a BKIIOUBaHE. M30panuTe
MIpOyYBaHMs OsIXa IMOUIOKEHH Ha JICTalJIeH aHaJIN3 ¥ CHHTE3
Ha TEXHHUTE HAONIOACHMS, 3a J1a OCUTYPSIT HHPOPMAaLKs 3a 3a-
KJIIOUEHHSTA B TO3H OMUCATEIICH TIPeriie]

PE3YNTATU

AHaTM3bT HA CTATHUTE MMOKA3BA, Y€ Ca M3IOJI3BAHU Pa3JIny-
HU METOJIM 3a OIEHKA Ha JIUETHYHUTE MOJIEIM HA XPaHEHE
npu nena ¢ aytusbpM. Haif-uecto ce ynorpebsBaT Basuau-
paHU/ aganTHpPaHU BBIPOCHUIM 32 YECTOTAaTa HAa XpaHCHE
(SAYCARE (FFQ) (12,13). Hanume ca ¥ BBIPOCHUIA IO
COOCTBEH IM3aifH, aJaliTHpAaHW BBIPOCHUIN OT MPOYy4YBa-

FOODS AND NUTRITION

Parents play a major role in educational attitudes. They
decide how much and which foods children should
receive and model these decisions according to their own
habits and behaviours. Their strict control or pressure
can also cause conflicting reactions, resulting in a
reduction in healthy food intake. Also not to be ignored
are so-called emotional feeding (giving food to the child
when sad, unhappy or restless) and instrumental feeding
(rewarding with food when the child shows desirable
behaviour) (8).

Preventing nutritional deficiencies rather than addressing
and supplementing them would reduce neurological
children‘s deficits and would increase the possibility
of achieving the real most good development, duration
and quality of life of children with neuropsychiatric
disorders (18).

AIM

The aim of this study is to investigate the characteristics
of dietary diversity and habits during different age
periods of children with autism.

MATERIAL AND METHODS

A literature search was performed in PubMed electronic
database between July and September 2023. The
search was limited to articles between 2018 and 2023.
Using a combination of the keywords (autism, child) in
combination with ,,dietary intake* or ,,nutritional status*
nutritional status, we sorted those that met our objective
and distinguished a total of 452 articles. We entered 228
articles into the Rayyan system. Inclusion criteria for the
review were as follows: (1) original publications of cross-
sectional studies; (2) publications written primarily
in English; (3) research conducted in a population of
children diagnosed with ASD with an age limit below
18 years; (4) studies comparing children diagnosed
with ASD versus typically developing (TD) children.
Exclusion criteria were as follows: (1) studies focused
exclusively on animal models; (2) no prior design; (3)
review articles; (4) cohort study; (5) meta-analysis; and
(6) interventions. After such rigorous screening and
checking for duplicates, 34 articles were identified that
met all inclusion criteria. The selected studies were
subjected to a detailed analysis and synthesis of their
observations to inform the conclusions in this narrative
review

RESULTS

The analysis of the articles showed that different
methods were used to assess dietary patterns in children
with autism. The most commonly used method is
a validated/ adapted food frequency questionnaire,
(SAYCARE (FFQ) (12,13). There are also self-designed
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HUd, MMpErjeaq Ha CJICKTPOHHU JOCHUETA, XPAHUTCIIHU 3allUCH
3a mepuo oT 24 —4aca, TpH MOCJIEIOBATEIHU JHU U TPU Me-
cela, KakTo U 3alUCH OT TPH HENoCJeI0BaTeIHU 24-4aco-
BU aueTnyHu peructpauuu (24-h-DR), (n1Ba paboTHu nHU U
€/IMH YUKEeHJT) TI0 PBKOBOJCTBOTO 32 METOJ0JIOTHATA HA Me-
nioto Ha EC Ha EBpomnelickara areHius 3a 6e3onacHocT Ha
xpanute (EFSA) (12,13,19). IlonbiBaHeTO Ha BBIPOCHUIIM-
TE€ C€ OCBILECTBSIBA IPEAUMHO OT POIUTENIN /WM OT JIMLA,
noJiaraliy TPYKM 3a Jiena ¢ ayTu3bM. [Ipu npoBexane Ha
HallMOHAJIHO u3cliefBaHe B bpaswins € u3Ioi3BaH OHJIAlH
BallUJAMPAH MHCTPYMEHT, MOI'BJIBaH OT oOrpwxsaius (8).
B enHo oT mpoyuBaHusita MHOpMaNKTa ce CHOUpPA U I0-
mbJIBa OT u3cneaoBarens — aueronor (19). B uzcneasanero
Ha Sharp et al. (2018) ca nmogOpanu zera ¢ ayTU3bM U TEXKKa
XpaHUTEJIHA CEJIEKTHBHOCT Ha 0a3a €JNeKTPOHHHM MeIULUH-
CKH JIOCHETa, a ChOMPAHETO Ha JJAHHHU € U3BBPIICHO 110 BpeMe
Ha KJIMHUYHA OLEHKA C MYJITUIUCIUILIMHApeH ekut (14).

Hueo Ha duemu4Ho pa3Hoobpa3ue u yecmoma
Ha xpaHeHe cped deya c ASD

OO0maTa TeHIEHIUs CHOpel HAKOM OT M3TOYHHIHTE €, e
pazHoo0pa3reTo Ha KOHCYMHpAHUTE XPaHU CpeJl Jierara OT
AYyTUCTUYHHUS CIIEKTHP € 3HAYUTETHO IM0-MaJIKO B CPABHEHHUE
C JleTia ¢ TUITHYHO pa3BUTHE (OpaTs/ cecTpu B €IHO JOMaKHH-
ctBO 1 BphcTHUIH) (20). [lemata ¢ ASD KoHCyMUpaT mo-mai-
KO II'bJIHO3BPHECTH XPaHU, MIISIKO U MJICYHU MPOAYKTH, 3e-
JEHIYIH W IUI070Be, 0000BM mpoxykTH, anku (12,21,22).
PasnpocTpaHeH € mpueMbT Ha CHaJKHUIIKA U MpepadoTeHH
xpanu (19,21,22,23).

B xbppmadeckus nepuoa, npeau quarHoctuiupane Ha ASD,
HE Ce YCTaHOBSIBA 3HAUMMa pasiuka Mexay aema ¢ ASD u
Jiera ¢ THMUYHO pa3BUTHE 10 OTHOIICHUE Ha:

® BpPEMETO Ha MPEKPATsIBAHC HAa KbPMCHC,

* BpEMETO Ha 3all0YBAHE M 3aBBPIIBAHE HA XPAHEHETO C
MJIEYHH (OPMYJIH 32 KbpMAUeTa;

* BPEMETO 32 BBBEXKJAHE HA 3aXpaHBAIlX XPAHU cliell 6-us
Mecerr;

° pela Ha BBBEXKIAHE Ha HOBA XpaHa— 3€JICHYYIIH, IIOI0BE,
Meco, puda, sina;

¢ U3NO0JI3BAHC Ha CICUHaJIHU JUCTH, HAJOXCHHU IOopaau
AJICPTUYHU CHCTOSAHUSA - XUTIOAJICPICHHU U 0Oe3MJICUHH.

Pasnuku 3amouBar ga ce HaOMIOMABAT MPU BHBEKIAHETO Ha
HOBH XpaHu (24). Jlenara ¢ mocieaBaiio JMarHoCTUIINPaHE Ha
ASD ce HyXAasT OT 3 IMTH TIOBEYE MHOTOKPATHU OTMHTH 32
BBBE)K/IaHE Ha HOBUTE XPAHH B CPABHEHUE C TUITUIHO Pa3BH-
BamuTe ce aena (47,5% cpenry 17,7%; p=0,006) (25). 3anmou-
BaT Jia MPOSIBSABAT CEJIEKTUBHOCT M HEMOHOCHMOCT KbM KOH-
kpetHa Tekctypa (p=0,004). IIpeamounTaT TeYHH U KallaBu
XpaHu, 6e3 J1a UMa 3HAYUTENIHA Pa3IuKa IIPU TIXHOTO BBBEXK-
JlaHe, HO MO-TPYAHO MpHeMaT MPOAYKTH C TBBPAA TEKCTypa.
BeBek1aHETO Ha TBBPAM XPaHHU YECTO 3armouyBa cien 12-me-
Ce4Ha BB3pacT, KOETO € 2 Mecella NO-KbCHO B CPABHEHUE ChC
3npaBuTe nena (24). Caura ce, 4e TOBa € U ICPUOIBT B KOMTO
3armo4Ba J1a ce Pa3BUBa CEICKTHBHO XPAHUTEITHO TIOBEICHUE,
Topaiv CMsTHA Ha IPHOOPHUTE 32 XpaHEHE (IIUIIETO C THKULIA)
1 OTXBBPIISTHE Ha HSIKOW OT XpaHUTE TIOPaIi CEH30pHA TYBCT-
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questionnaires, adapted questionnaires from surveys,
review of electronic records, dietary records over a period
of: 24 -hours, three consecutive days (two weekdays
and one weekend) and three months, and records from
three non-consecutive 24-hour recall records (24-h-
DR), according to the European Food Safety Authority
(EFSA) EU Menu Methodology Manual (12,13,19). The
questionnaires were mainly completed by parents and/
or caregivers of children with autism. A national study
in Brazil used an online validated instrument completed
by the caregiver (8). In one study, information was
collected and completed by the researcher, a dietitian
(19) In the study by Sharp et al. (2018), children with
autism and severe feeding selectivity were selected
based on electronic medical records, and data collection
was performed during a clinical assessment with a
multidisciplinary team (14).

Level of dietary diversity and frequency of
meals

The general trend, according to some sources, is that the
variety of foods consumed among children on the autism
spectrum is significantly less than typically developing
children (siblings in the same household and peers) (20).
Children with ASD consume less whole grains, milk
and dairy products, vegetables and fruits, legumes, and
nuts (12,21,22). Sweets and processed foods are more
common (19,21,22,23).

In the infant period, prior to ASD diagnosis, there was
no significant difference between children with ASD and
typically developing children in terms of:

» the time of cessation of breastfeeding;

» the timing of starting and finishing infant formula
feeding;

» timing of introduction of formula feeds after the 6th
month;

» the order of introduction of new food- vegetables,
fruits, meat, fish, eggs;

» use of special diets imposed due to allergic conditions
- hypoallergenic and dairy-free.

Differences are beginning to be observed when new foods
are introduced (24). Children subsequently diagnosed
with ASD required 3 times as many repeated attempts to
introduce novel foods compared to typically developing
children (47.5% vs. 17.7%; p = 0.006) (25). They began to
show selectivity and intolerance to specific textures (p
= (0.004). They prefer liquid and mushy foods - with no
significant difference in their introduction, but have more
difficulty accepting solid textured products. Introduction
of solid foods often began after 12 months of age, which
is 2 months later compared to healthy children (24).
This is also thought to be the period in which selective
feeding behavior begins to develop, due to changing
eating utensils (bottle to spoon) and rejecting some foods
due to sensory sensitivity (taste, smell, appearance, and
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BUTEIHOCT (BKYC, MUPHC, BBHIIIEH BUJI U TEKCTYpa) (8).

B mepuona Ha paHHa JeTCKa BB3pAcT JOOABIHETO HA HOBH
XpaHH KBM MEHIOTO € IO-TPyIHO TpH aenata ¢ ASD, oTkon-
koTo mipu 3npasuTte nemna (p<.001) (8). Torasa ce mosBsiBa u
IIPUIUPUUBOTO XPAHEHE ' U €CKAIHMPA 1MO-0bP30, OTKOIKOTO
Npu OOMKHOBEHO pa3BHBAIINTE ce ema. ABepcusara (0TBpa-
IIEHNETO) KbM XpaHaTa He H34ue3Ba C TEUCHHE Ha BPEMETO,
Mopaii KOETO HE Ce MPEeNnopbyuBa Aa Ce N34aKBa TPYAHOCTHUTE
Jia ormuHar (16).

OTKJIOHEHUST OT MPETNOPHKUTE 3a 3APABOCIOBHO XpPaHEHE Ce
3a1pa004YaBaT B CIICABAIINTE NIEPHOAM Ha pa3ButTHe. OKOIO
25% ot nenata ¢ ASD B mpenyqrIInITHA U HaYaJTHA Y IFUTALIL-
Ha BB3PACT MOMAJAT B ITPyIara Ha HE3PaBOCIOBHOTO XpaHe-
He (25).

3wvpuenu xpanu: IpoyuBane Ha Ahumada u cbTp.(2022) mo-
Ka3Ba, ue BCSIKO LIECTO JIETE C Pa3CTPOHCTBO OT ay THCTUUHHUS
cnexTsp (16,67%) n300110 HE TpHeMa 3bPHEHH XpaHH, a 3a
npyru (11,1%) npuemst e 3aBumeH. Koncymupar ce npeanm-
HO opu3 U mnueHnveH xJs0. [lo oTHomeHune Ha XJs10, OKO-
70 2/3 ot penata (63,89%) UMaT B MEHIOTO CH €/IHA JIO JIBC
MOPITUH JTHEBHO, a 33 BCAKO NeTo aete (23,61%) mopuuuTte ca
3aBHIICHU - OT TpH 110 yeTupi (19). ExxeqneBHOTO TIpUCHCT-
BHC Ha XJIsI0 B MEHIOTO Ha jena ¢ aytu3bsMm (97,8%), kakTo
n Ha opu3 (45,7%) n Ipyru 3bpHEHN XpaHH, Ce MOTBBPXKIa-
Ba 1 B apyru npoyusanus (9). Plaza-Diaz u cwrp. (2021) u
Canals-Sans u cbrp. (2022) oTOens3BaT, ye B NMperyYHITUII-
Ha BB3pacT NPUEMBT HA 3bPHEHM XpaHu e nosumreH (13,25).
3HauYMTEIHO TO-TrojsiMa e Onita ynorpebara Ha 6a3a roguI-
HU nopuuH, 3aKycku (p=0,0076), kpexepu/xJeOHU MPBUUIH
(0,0225) (21). Ilpum m3cnensane Ha Hernandez-Fernandez I.
(2023) cpen nema Ha BB3pacT Mexkay S5 u 10 ronuHN Hall-KOH-
cyMHUpaHa e mapeBuuHara ropruia (93%), crnenpana ot XJisi0a
OT MIICHUYHO OpanrHo u opu3sa (86%) (26).

3enenuyyu u nnodoee: Criope] INTEPaTypHUTE TaHHU KOH-
cyMammsATa Ha 3eJeHYyHH W IiomoBe mpu nmema ¢ ASD e
MO-HHCKA OT MpenopbkuTe 3a Bh3pactra (13,19,27). Sharp u
cwTp. (2018) crobmaBaT, e Haif-4ecTo mpoIrycKaHaTa rpyma
XpaHU cpell erara ¢ TeXKKa XpaHUTENHa CEIeKTHBHOCT, ca
seneHuynute (67,1%), cnegBana ot miomosete (27,1%) (14).
B nmoaxperna Ha MpeaxoqHOTO MPOYUYBAHE € U M3CIECABAHE HA
79 cemeticTBa oT Unim, cropen KOETO BCAKO TPETO JIETE C
ASD (36,11%) 1300110 He KOHCyMHpa 3€ICHUYIH, @ MAaJIKO
Hapg monoBuHata (55,17%) mpuema mo emHa — OBE TOPIHH
nuesHo. [lo ornomenne Ha 1romosere, 43,06% oT memara
S/1aT eHa TOPIUS THEBHO, a 22,22% KOHCYMHpaT MOBeYe OT
Tpu nopunu (19). B nmpexyunnuniHa Bp3pacT HSIMa CTAaTHUC-
THYECKa 3HaYMMa pa3linKa MpH ynorpedara Ha IJIOAOBE U
3eneHTynH Mexay nemna ¢ ASD u 3apasu BpbeTHHAIH (0,098).
W nBete rpynu HE MOTaT Aa JOCTUTHAT MPENOPHUNTECITHUTE
croiHOCTH. [IoYTH BCHUKM Jena OT ayTUCTHYHUS CIEKTBP
(96,3%) koHCyMHpaT Hox 3 TOPIHMM 3a JCHS 3€JICHUYIH H
TIJI0A0BE, TIpU JajeHu Hacoku Hax 5 moprun (13). [lo-HuCHK
€ MPUEMBT Ha CYpPOBH 3€ICHUYYNH, KaTO Ta3HW TCHICHLUS CE
HaOIMOaBa W MU JAenata B HadajdHOTo yumiume (21,25).
Pa3znooOpa3nero Ha MIIOA0BE M 3€JIECHUYYNH € MO-MaJKO MPH
nerata ¢ ASD B cpaBHEHHE C TEXHH OpaTs U CECTPH C TUITHY-
Ho pa3Butwre (20). Haii-koHCyMHpaHUTE 3eJICHUYIN ca JoMa-
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texture) (8).

Further into infancy, adding new foods to the menu is
more difficult in children with ASD than in healthy
children (p<.001) (8) This is also when ,,picky eating*
occurs and escalates more rapidly than in typically
developing children. Food aversion (aversion) does not
disappear over time, so it is not recommended to wait for
difficulties to pass (16).

Deviations from healthy dietary recommendations
are exacerbated in subsequent developmental periods.
Approximately 25% of preschool and elementary school-
aged children with ASD fall into the unhealthy eating
group (25).

Cereals: a study by Ahumada et al. 2022 showed that
one in six children with autism spectrum disorder
(16.67%) did not consume cereals at all, and for others
(11.1%) intake was elevated. Rice and wheat bread
were consumed predominantly. With regard to bread,
about two-thirds of the children (63.89%) have one to
two servings per day in their menu, and for one in five
children (23.61%) the servings are elevated - from three
to four (19). The daily presence of bread in the menu of
children with autism (97.8%), as well as rice (45.7%) and
other cereals, is confirmed in other studies (9). Plaza-
Diaz et al. (2021) and Canals-Sans et al. (2022) noted
that cereal intake was elevated in preschoolers (13,25).
Significantly higher intake was based on annual servings,
snacks (p = 0.0076), and crackers/breadsticks (0.0225)
(21). In a study by Hernandez-Fernandez I. (2023) among
children aged 5 to 10 years, corn tortillas were the most
consumed (93%), followed by wheat flour bread and rice
(86%) (20).

Vegetables and fruit: The literature suggests that
vegetable and fruit consumption in children with ASD
is lower than age recommendations (13,19,27). Sharp et
al. (2018) reported that the most commonly skipped food
group among children with severe food selectivity was
vegetables (67.1%), followed by fruits (27.1%) (14). In
support of the previous study, a survey of 79 families from
Chile found that one in three children with ASD (36.11%)
did not consume any vegetables at all, and just over half
(55.17%) consumed one to two servings daily. In terms of
fruit, 43.06% of children eat one serving daily and 22.22%
consume more than three servings (19). At preschool age,
there was no statistically significant difference in fruit
and vegetable consumption between children with ASD
and healthy peers (0.098). Both groups may not reach
the recommended values. Almost all children on the
autism spectrum (96.3%) consume less than 3 servings
of vegetables and fruits per day, with guidelines given
for more than 5 servings (13). Raw vegetable intake is
lower, and this trend is also seen in elementary school
children (21,25). The variety of fruits and vegetables is
less in children with ASD compared to their typically
developing siblings (20). The most consumed vegetables
are tomatoes and carrots. In terms of fruit consumption,
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TH ¥ MOpKOBH. [To OTHOIIEHHE HAa KOHCYMalKsTa Ha I1JIOI0BE
Hal-4eCcTo ce MmpreMaT OaHaH U sI0BJIKA, a HAH-PsIKO KPyIIa,
cieBaHa OT sAirofara (26). 3aHMkeHa € U ynotpebara Ha IUT-
pycoBu mozose (25).

Mnako u mneunu npodykmu: Ilo OTHOIIEHWE YeCTOTATa
Ha KOHCyMAaIusi Ha MJedHHU npoayktd Ahumada D u covTp.
(2022) or6ens3Bar, ye Haj nonoBuHATa (52,78%) OT memara ¢
ASD oTroBapsT Ha IPEIOPHKUTE 32 THEBCH ITPHEM Ha MIICTHH
MPOAYKTH W C yBeIMYaBaHE HA BH3PACTTa TAXHATA YIIOTpPE-
0a ce yBenmuana (19). B nmotewspixaenue Plaza-Diaz u cbrp.
(2021) m Hernandez-Fernandez I. (2023) orGens3Bar yBeIndeH
MIpHeM, KaTo B MPEAyYMIHIIHA Bb3PACT IIPUEMBT Ha MIISIKO U
MJICUHH IpoAyKTHU 3a 37% OT Aeuara qoctura HaJl 6 Mopuuu
3a JIeHs, IIPH MPETOPBKH OT 3-4 mopuuu/aHeBHO (13,26).

IIpotuBOopeunBr ca mgaHHUTE OT Apyru aBtopu. Cropen
Dubourdieu P. (2022) u Canals-Sans J u cbrp. (2022) nera-
Ta B YYWJIMIIHA Bb3pacCT MpUeMaAT 1nmo—MajKo MJIIKO U MJICU-
HU TpoayKTH. CpeTHUSAT IPUEM Ha MPSCHO U KHCENIO MIISKO
npu nena ¢ ASD B cpaBaenue ¢ kortTponu (p=0,007) u 060
mieuHs npoayktu (p=0,014) e no-uucek. [lonoBunara ot Jne-
IjaTa He MOTraT Jia JIOCTUTHAT NPETophKHUTE 3a yrnorpeda Ha
MiedHU TpoxykTH (12,25,27). Tlo oTHOImMEHWE TPEAIOYHTA-
HUSTA 32 BUJA MJICYHH IPOAYKTH, B TPy IMIIHIITHA Bh3pacT
MPENMYIIECTBO CPEl KOHCYMHUPAIINTE MIISIKO ¥ MIICYHH TIPO-
IyKTH UMa HICKOMACJICHOTO MpsicHO MIsKO (p=,0076) u xu-
cenoto mitsako (p=0,0407) B cpaBHEHHE C KOHTPOJIIHUTE TPYTIH
Ha 6a3a ropuiieH mpuem (21).

[MpenmounTanusiTa 32 KUCEIO MIISIKO C€ TMTOTBBPXKIABAT U OT
63% ot rpymnara, ynorpedsiBamia MISKO U MIECYHH IPOAY-
KTH B mpoyuBaHe Ha Sengilizel S u cvTp. (2021), cnenBana
oT rpynara, koHcymupama cupene (50%) (27). B yunnumiaa
BB3PACT OTHOBO HAl-BHCOK € IPUEMBT Ha KHCEJIO MIIKO CPEX
62% ot nenara. [lo oTHOIIEHUE HA MPSCHOTO MIISKO, OKOJIO
2/3 or neuata (70%) mpeanounTaT MJIHOMACIICH BapHAaHT, a
OTHOCHTENHUAT JsUT Ha Jlerata, KOHCyMHUpamu 0e3IakTo3HO
MJISIKO, € MHOTO HUCBK (26).

bozamu na 6enmvk xpanu: Olle B paHHA JETCKa Bb3pacT
€ HHCKa KOHCYMaIusATa Ha OoraTH Ha OCNTHUMHU XPAHH U B
YYCHHUYCCKUTE TOIWHH MPOIBIKABA 1a ce 3aabia00o4daBa. Cur-
HU(MUKAHTHO IMO-HUCHK € U CHEPTHITHUAT IIPUEM OT MPOTCHHU
Cpell YY9aCTHUIIUTE B CIIEKThPa OTKOJIKOTO CPeJl TEXHHUTE Opa-
TS U CECTPU C THITMYHO pa3BUTHE B ceMeiicTBoTO (20). bimso
1/3 (29,17%) xoHCYMHpAT sTiIa eAWH 0 ABA ITETH CEAMIYHO.
Hpyru 1/3 (38,89%) ot nemata ¢ ASD 3001110 He KOHCYMU-
par siina, 3aIoTo HIMaT IPEAIoYHTaHus KM TaX (19).

Jlemata B mpemyumnuimHa BB3pacT ¢ ASD KoHCcymumpar
MO-MaJIKO TMPEACTABUTENHM Ha Ta3d IPylna OT KOHTPOJIHUTE
(— 35,3 t/ gen; — 22,5%) (p=0,002) (25). Huckusat npuem ce
JUbJDKM OCBEH Ha HaMajieHaTa KOHCyMallus Ha siila, Taka u
Ha MIOCTHH Meca 3a Pa3jiuKa OT Ma3HUTE Meca U TEXHUTE MPO-
n3BonHHU (15). Orpanuden e mpuemMsbT Ha pruda (KakTo Osa,
Taka u Ma3Ha) (25). [IpscHa u koHcepBHUpaHa pruda ce IprueM-
aT B mo-mMayko konmmuectBo (12). Ilox momosunara (40,28%)
KOHCyMHupaT pubda monsikora, a 44,44% s ynotpeOsaBar psia-
KO ¥ 00110 28% He OTTOBapsT Ha MPEHOPHKUTE 3a MIPHEM Ha
puba (nBe mopruu/ceamuia) (19).

FOODS AND NUTRITION

banana and apple are the most commonly consumed and
pear the least, followed by strawberry (26). Citrus fruit
consumption is also low (25).

Milk and dairy products: In terms of frequency of
dairy consumption, Ahumada D. Et al. (2022) noted
that over half (52.78%) of children with ASD met the
recommendations for daily dairy intake and their use
increased with increasing age (19).. In corroboration,
Plaza-Diaz J.et al (2021) and Hernandez-Fernandez
[.(2023) noted increased intake, with preschoolers’
dairy intake reaching over 6 servings per day for 37%
of children, compared with recommendations of 3-4
servings/day (13,26).

There are conflicting data from other authors. According
to Dubourdieu P. (2022) and Canals-Sans J et al. (2022),
school-age children are consuming less milk and dairy
products. The mean intake of fresh and yogurt milk was
lower in children with ASD compared to controls (p =
0.007) and total dairy products (p = 0.014). Half of the
children could not reach the recommendations for dairy
use (12,25,27). In terms of preference for type of dairy
products, low-fat fresh milk (p = 0.0076) and yoghurt
(p = 0.0407) had an advantage among preschoolers
consuming milk and dairy products compared to controls
on an annual intake basis (21).

The preference for yoghurt is confirmed by 63% of
the dairy consuming group in a study by Sengiizel S
at al, 2021, followed by cheese (50%) (27). At school
age, again, yoghurt intake was highest among 62% of
children. With regard to fresh milk, about two-thirds
of children (70%) prefer the full-fat version, and the
relative proportion of children consuming lactose-free
milk is very low (26).

Protein-rich foods: Already in early childhood, the
consumption of protein-rich foods is low and in the
school years continues to increase. Energy intake from
protein was also significantly lower among spectrum
participants than among their typically developing
siblings (20). Nearly 1/3 (29.17%) consumed eggs one to
two times per week. Another 1/3 (38.89%) of children
with ASD do not consume eggs at all because they have
no preference for them (19).

Preschool children with ASD consumed fewer
representatives of this group than controls (- 35.3 g/
day; - 22.5%) (p=0.002) (25). The low intake was due
to reduced consumption of both eggs and lean meats
in contrast to fatty meats and their derivatives (15).
The intake of fish (both white and oily) is limited (25).
Fresh and canned fish are consumed in less quantity
(12). Less than half (40.28%) consume fish occasionally
and 44.44% consume it rarely and a total of 28% do
not meet the recommendations for fish intake (two
servings/week) (19).

At primary school age, the intake of high-protein foods
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B HavanHa yyuiuiHa Bb3pacT IPUEMBT Ha BUCOKOOCITHUHU
XpaHH ce yBenaudaBa. Te ce KoHcyMmupar ot aenara ¢ ASD
MoBeYe OT THIHWYHO paspuBamute ce (¢ 22,5 r/men; 11,7%)
(p=0,058), ymnorpebsiBa ce npeaumHo Meco (25). [loBeue ot
nmonoBuHaTta jaena (56,94%) ¢ ASD npuemar 065510 Meco Be-
HBXK CEIMHYHO, IOKATO e1Ba eaHa 4eTBBPT (22,22%) HuKora
HE ca ro KOHCyMupaiu. EqHa mopuus ¢ 94epBEeHO MECco Ha CeJl-
muta npuemat 48,61%, a 25,00% He To KOHCyMHpaT Ha cefl-
MuuHa 6a3a (19). Momderara mo-4ecTo UMaT HEAOCTAThUCH
MpUeM Ha IPOTEHHH B CPAaBHEHUE C MOMHUYETATa, KOUTO HMaT
M0-HeaIeKBAaTeH IIPUEM Ha BBITICXUAPATH U MAa3HUHH (28).

B yunnuiina B3pacT cpes )KMBOTHHCKHATE BUCOKOOESI THUHH
XpaHH Hali- KOHCYyMHPaHH ca MUJICIKOTO Meco (93%) u stitua-
Ta (90%). Beaubx ceAMUYHO aHKETHPAHUTE MTPUEMAT CBHH-
CKO Meco, puba u puba ToH (26). HezaBucmmo, ue yrmorpebara
Ha 0000BM pacTeHHUs € 3aHIKEHa, TOBA € Hal-TpHEeMaHUAT
MPOAYKT OT PACTUTEIHUTE NPOTEUHU. Tol ce KOHCyMHUpa OT
MHO3HHCTBOTO OT HM3ciyiefiBaHaTta rpymna ¢ ASD mexay 1 u 2
IHU B ceamuiiara (26). [Togo0HOo HaOIIOCHHE CE TOTBBPIK/Ia-
Ba u ot Sengiizel S et al. 2020, kb7ETO MOYTH MOJOBHHATA OT
nenara (47,8%) ca npueManu BapuBa 1-2 MbTH CEAMUYHO, HO
bk 19,6% HuKOra He ca yrnotpedsiaiu (27).

Ilpuem na meunocmu: Iluenero Ha Boma 3a 33,33% e mo
€lHa WU JBE Yallu JAHEBHO, a 13,89% mmaT mMexnay Tpu u
niet damiy. [TonoBnHara oT aHKeTHpaHUTE OOrPHIKBAILIH AeHa
(51,39%) nexnapupart, 4e He KOHCYMHPAT BOJa €XKETHEBHO U
Haz 2/3 (80,56%) He oTroBapsT Ha MpernopbhKaTa 3a KOHCY-
Malus Ha Iect 10 oceM vamu Ha neH (19). HaGmronasa ce
BHCOKa KOHCYMaIIHsl Ha WHyCTPHATH3UPAHU COKOBE (55%) n
Oe3asikoxosHu HanuTKu (65%). Han 2/3 (74%) ot y4actHu-
IUTE ca PeAyBaI KOHCYMAIUsATa CH C TOJCTIaIcHa TI0I0Ba
BOJIa ITIOHE Ha STHO XpaHeHe (26).

Ilpepadomenu xpanu: I1ouTn BCUYKH aBTOPU TBBPAST, Ue€ €
pasnpocTpaHeH MPUEeMbT Ha CIAAKHUINN U pepaboTeHu Xpa-
Hu (19,21,22,23). [lakeTnpana XxpaHa ynoTpeosiBaT exeIHeB-
HO nosoBrHaTa oT fenara(50%), a 32,6% mexay 1 u 2 nbtu B
cenmunarta (9). Hag monosunara (54,17%) npuemar mpepabo-
TeHo Meco, a 44,44% tun ,,0bp30 xpanene”. Koncymanusira
Ha CIaJKUIIN WY CIaJKHU 3aKyCKH CBIIO € Pa3sIpoCTPaHEeHa,
karo 43,06% ot meuara ru KOHCyMUpAT €IUH JI0 JBa bTU
cenmMu4HO, a 30,56% r'm KOHCYMHUpAT MOBEYE OT TPHU ITBTH
ceamugHo (19).

lNoeedeHue npu xpaHeHe npu deya c ASD

Hapymieno moBeneHue Mpu XpaHEHE ce M3pa3sBa 4pe3 OT-
O6mpckBaHe Ha xpanata (77,1%), oOpbliaHe Ha riaBata OT
xpaHna (72,8%), mmau (70%), Hamyckane Ha Mmacarta (58,5%),
oTpunaTtenun m3ssieHus (44,2%) u mopm arpecus (22,8%)
KBbM JIMIIaTa, nojarauy rpuwxu. Hali-uecto Te3u neicTBus ce
TNoABABAT IPU NOJAHACAHE HA HOBU XpaHU, BCJICACTBHUE HA KOC-
TO POAUTECIIUTE NPCYCTAHOBABAT OMMUTUTE 3a TAXHOTO BHBEK-
JlaHe, HO TOBa ce HalJIIoJaBa MPEeIUMHO TIPH Jiela ¢ TexKKa
XpaHHUTENHA CeIeKTUBHOCT (14).

BermuocT nenata ¢ ASD mpeanodnTat mo3HaTa XpaHa (Xpa-
HUTEeTHAa Heo(oOus) W He XapecBaT MPOXYKTH CHC CIICIH-
¢uuHM TekcTypu u cuiaHU BKycoBe (19). Toa HaGmronenue
ce MOTBBpXkAaBa U oT Demir u cwvrp. (2022), B UMiiTO TPYyX
MPeaNOYNTaHNS KbM OIpPeeeHa TeKCTypa ca uManu 76% ot

FOODS AND NUTRITION

increased as they were consumed by children with ASD
more than typically developing children (by 22.5 g/day;
11.7%) (p=0.058), Meat was consumed predominantly
(25). More than half of children (56.94%) with ASD
consumed white meat once a week, while only a quarter
(22.22%) never consumed it. One serving of red meat
per week was consumed by 48.61% and 25.00% did not
consume it on a weekly basis (19). Boys are more likely
to have inadequate protein intake compared to girls, who
have inadequate carbohydrate and fat intake (28).

At school age, the most consumed animal protein
foods were chicken (93%) and eggs (90%). Once a
week, respondents consumed pork, fish and tuna (26).
Although the use of legumes is underestimated, it is the
most widely consumed plant protein. It is consumed by
the majority of the ASD group studied between 1 and 2
days per week (26). A similar observation is confirmed
by Sengiizel S et al. 2020, where almost half of the
children (47.8%) consumed pulses 1-2 times a week, but
19.6% never consumed them (27).

Fluids: 33.33% drink one or two glasses of water a day
and 13.89% drink between three and five glasses. Half
of the caregivers surveyed (51.39%) reported that they do
not consume water daily and over two-thirds (80.56%)
did not meet the recommendation to consume six to
eight glasses per day (19). There was high consumption
of industrialized juices (55%) and soft drinks (65%).
Over two-thirds (74%) of participants alternated their
consumption with sweetened fruit water at least at one
meal (26).

Processed foods: Almost all authors claim that the
intake of sweets and processed foods is widespread
(19,21,22,23). Packaged food is consumed daily by half
of the children (50%) and 32.6% between 1 and 2 times
a week (9). Over half (54.17%) eat processed meat and
44.44% fast food type Consumption of sweets or sugary
snacks is also common, with 43.06% of children eating
them one to two times a week and 30.56% eating them
more than three times a week (19).

Feeding behaviour

Disturbed feeding behavior was expressed by pushing
away food (77.1%), turning the head from food (72.8%),
crying (70%), leaving the table (58.5%), negative
statements (44.2%), and even aggression (22.8%) toward
caregivers. Most often these actions occur when new
foods are presented, resulting in parents discontinuing
attempts to introduce them, but this is seen primarily in
children with severe food selectivity (14).

In fact, children with ASD prefer familiar food (food
neophobia) and dislike products with specific textures
and strong flavors (19). This observation is confirmed
by Demir et al. (2022), in whose work 76% of children
with ASD had a preference for a particular texture
compared to 25% of healthy children (8). Food selection
for 91.67% of children with ASD was mainly related

BN NN Tov16 M MK+ 3 M M BEbJIFAPCKO CMNCAHME 3A OBLIECTBEHO 3IPABE I M I 2024 M M M BULGARIAN JOURNAL OF PUBLIC HEALTH M M M Vol.16 M MINo3m W 67



XPAHW N XPAHEHE

nenata ¢ ASD B cpaBHenue ¢ 25% ot 3apasuTte nena (8). [lox-
00opbT Ha XpaHa 32 91,67% ot aenata ¢ ASD e CBbp3aH IIaBHO
C MPEATIOYUTAHNS B OPraHOJIECTITHYHNUTE XapaKTEPUCTHUKN Ha
XpaHata (UBSIT, BKyc, MUpUC M TekcTypa). Hax monoBunaTta
OT W3clenBaHuTe aena (66,67%) B mpoyuBane Ha Ahumada u
chTp. (2022) He MOKa3BaT MPEATIOUUTAHHUS 32 OCOOCH apOMar,
HO MMAaT aQUHUTET KbM MEKH M XPYIKaBH XpaHU. Besko
neto nete (25%) mpennodynTa Meka TEKCTypa Ha HEOIETo, a
19,44% - xpynikasa (19). B n3cnensane Ha Plaza-Diaz u cvTp.
(2021) mag monoBuHATa OT Aenata (58%) ca ToJepupannu caMmo
nopupana xpana. Ocrananara rpymna jaena (42%) ca moHeciu
J00pe TBBPUTE XPaHU B CPABHEHHE ChC 37PABUTE Jiella, KOU-
TO UMaT TIOHOCUMOCT KbM BCSIKa TBBPAOCT Ha xpanarta (13).
Wma chiiecTBeHa pa3inka Mpy NpueMaHe Ha XpaHa ¢ TBbp/a
W ME€Ka TeKCTypa IPH Pa3InIHUTE TPYITN XPaHH (3eJTCHUYIIH,
tofoBe, puda n TbeTH Meca) (p <0,05 ). Haii-nucka koH-
cyMamnusl CIope]l KOHCHCTEHIUATA IMaT OTHOBO TpyIiaTa Ha
3eNeHYyIH, cineaBaHa ot rwioxosere (13). Ilpm ymorpebara
Ha TBBPJIM XPaHU MO-PSIIKO C€ N3I0A3BaT npudopu u 62,50%
OT JleTiaTa MpenrnoyuTaT aa saaat ¢ npsetu (19). B mBeToBara
KaTeropust MPeANoIUTaHNAT U300p e Osinata xpaHa (13,89%)
(19).

OBCBbXOAHE

Hamust 0630p npenoctassi 3a1bJI0OUCH TPEryie Ha XpaHu-
TEJIHOTO Pa3HO00pa3ue M XPAHUTEIHUTE HABUIU MPU JEna
¢ ASD. Ob¢cwxaaT ce mpean3BHKATEICTBATA, TIPE KOUTO ca
M3IPaBEHH JielaTa ¢ ayTH3bM B HOIIBPIKAHETO HA Pa3HOO-
OpasHa queTa, BKIIOUUTEIHO TEXHUTE MPEANOYUTAHUS KbM
MpepabOTEHU XPaHU U aBEPCUATA KbM IUIO0BE M 3CJICHYYIIH,
KaKTO M BB3JCUCTBUCTO HA TE3H XPAHUTEIHH HABUIH BHPXY
TSXHOTO 3/IpaBe U Pa3BUTHE.

OcHOBeH (akTop, BIHSIC] BbPXY H300pa HA XpaHa HA JIETE C
ASD 06e3 cTOManrHO-YpeBHU CMYIICHHS, € TMOBEICHUETO Ha
pomutenute. PomuTenute MoraT na TH Hachpyar Ja OMUTAT
o-pa3Hoo0pa3Ha U Mo-3IpaBOCIOBHA IUETA, Aa H3TPAIIT Ha-
BHIIM ¥ Ch3JaJaT JUSTUIHU MOJIeH Ha xpaHeHe (29). XKena-
HOTO MOBCJACHUC CE 3aTPYAHABA OT MMIPUAUPUYUBOCTTA HA JICIIA~-
Ta ¢ ASD xbM XpaHata. B neficTBUTETHOCT MOBEACHYECKHUTE
MPOSIBH, CBBP3aHU C XPAaHEHETO, ca HeJeMMa 4acT OT Hapy-
IIEHUETO Ha HEBPOJIOTUUHOTO pazButue (23). [IpobieMHoTO
TIOBEJICHHE 110 BpEME Ha XpaHEHE CE XapaKTepu3upa ¢ OTKa3
Ha JIETETO Ja 5i€ XpaHH Bb3 OCHOBA Ha CETHBHUTE Xapak-
TEPUCTHKH (HAIp. KOHCHCTEHIIMS, BKYC MJIH MHPHC), KOTaTo
JIETETO M3MCKBA BUCOK IIPUEM Ha €MH XPAaHUTEICH MPOTYKT
(Hamp. s/IeHEe Ha eHA ¥ ChINA XpaHa HIKOJIKO IIBTU Ha JICH),
HACTOsIBA Ja 5i7Ic B KOHKPETHO MSICTO MITM M3HMCKBA OIpeee-
HU Ipubopu 3a xpaneHe (27).

TpyaHo e 1a ce BbBEXAAT XpaHU C HOBU TEKCTYPH, KOHCHUC-
TEHIUs U BKYCOBE, 3aI10To Aenata ¢ ASD mpennmouurar na
KOHCYMHUPAT €THH W CHIIM MOBTapsIy ce xpanu. OOuKHOBe-
HO OTXBBPIIAT TE3H, KOUTO ca ¢ TBbpia KoHcucteHus (11).
Texctypara Ha XpaHara npu aena ¢ ASD uma 3HaueHue, Thil
KaTo KOHCHCTEHIMsTa TpsiOBa na Obae choOpaseHa ¢ yme-
HUSTA 32 PA3BUTHE HA AETETO IO OTHOLIEHHE HAa XPAHEHETO
(HanuuuMe Ha JBUTATEIIHN YMEHUS, CIOCOOHOCTH 32 CMYUCHE,
MIPErTbIIAHE, XalaHe, IbBUCHE Ha XpaHaTa). MI3BbH onucaHu-
Te apryMEHTH, JIeliaTa C ayTH3bM, II0JOOHO Ha 37paBUTE JeLa,
HE TI0Ka3BaT OIpeeSieHa HEOHOCUMOCT KbM KaKBaTo U Ja €

FOODS AND NUTRITION

to preferences in organoleptic characteristics of food
(color, taste, smell, and texture). More than half of the
children (66.67%) in a study by Ahumada et al. (2022)
showed no preference for a particular flavor but had an
affinity for soft or crunchy foods. One in five children
(25%) preferred a soft texture on the palate, and 19.44%
preferred crunchy (19). In a study by Plaza-Diaz et al.
(2021), over half of the children (58%) tolerated only
pureed food. The remaining group of children (42%)
tolerated solid foods well compared to healthy children
who had tolerance to any food hardness (13). There was
a significant difference in the acceptance of hard and
soft textured food across food groups (vegetables, fruits,
fish and fatty meats) (p <0.05 ). The lowest consumption
according to texture was again in the vegetables group,
followed by fruits (13). In the consumption of hard
foods, utensils were less frequently used and 62.50% of
children preferred to eat with fingers (19). In the colour
category, white food was the preferred choice (13.89%)

(19).

DISCUSSION

Our review provides an in-depth overview of dietary
diversity and eating habits in children with ASD. The
challenges children with ASD face in maintaining a
varied diet are discussed, including their preference for
processed foods and aversion to fruits and vegetables ,
and the impact of these eating habits on their health and
development.

A major factor influencing the food choices of a child
with ASD without gastrointestinal disturbances is
parental behavior. Parents can encourage them to try
a more varied and healthier diet, build habits, and
establish dietary patterns.(8) Desired behaviors are
made more difficult by the picky nature of food for
children with ASD. In fact, eating-related behaviors
are an integral part of neurodevelopmental impairment
(23). Problematic eating behaviors are defined as
when a child refuses to eat foods based on sensory
characteristics (e.g., texture, taste, or smell), when a
child demands a high intake of a single food item (e.g.,
eating the same food several times a day), insists on
eating in a particular place, or demands certain eating
utensils (27).

It is difficult to introduce foods with new textures,
consistencies and flavours because children with ASD
prefer to eat the same repetitive foods. They usually
reject those that have a firm consistency (11). The
texture of food in children with ASD matters because
the texture must be matched to the child‘s developmental
skills in relation to eating (presence of motor skills,
ability to suck, swallow, bite, chew food). Beyond the
arguments described, children with autism, like healthy
children, do not show a definite intolerance to any food
texture (24).
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TEeKCTypa Ha xpaHata (24).

[To oTHOIICHNE HA M3ITBITHCHNUE HA TPEMOPBHKUTE 332 YECTOTa
Ha XpaHUTEJIEH MIPHEM OT JeraTa ¢ ayTH3bM B pas3rienaHara
JTUTEpaTypa UMa MPOTHBOPEUNBHU pe3ynTaTu. B HIKOM OT U3-
CJIeZIBAaHUATA TOBEUETO OT JelaTa (HaJ MOJOBHHATA) IOKPH-
BaT TE3H MPENOPBKH 32 XpaHEHE M0 OTASIHUTE I'PYITH XPaHU.
TakuBa ca 3bPHEHUTE XPAaHU, MIISIKO M MJIEYHH MPOAYKTH,
yrnoTpebara Ha Meco W fiflla oT mpoTenHoBara rpyna (19,
22). Oxka3za ce, 4e Jerara chC CeH30pHa YYBCTBUTEIHOCT KOH-
CyMHpar Mo-MaJjko MiieuHu npoaykrtu (p=0,019), B vacTHOCT
cupeHe, nopeue 3ppHEHU XpaHu (p = 0,036) 1 BUCOKOOEATHY-
uu xpauu (p = 0,034), oTkonkoTO KOHTpOIHATA rpyna (12).

B 1Be oT m3cnenBaHmsATa NMPUEMBT HA 3BPHEHU XPaHU €
mo-HuCHK (21,26). B apyru Tpu mpoyuBaHHS ymnoTpebara
€ 3aBMILIEHA, HO Ce TOCOYBAT TJIABHO IpepaboTeHH XpaHU
KaTto KU(PIMYKH, HAPS3aH XJI10, TECTCHU H3CTUs, KPEKepH,
XJIEOHU MpBUNIHK. J{pyra npuunHa 3a BUCOKaTa ynoTpedba Ha
3BPHEHN XpaHU oTOens3Bar ceMeiictBara. Te oOpbIIaT BHU-
MaHMe, Y€ YyHOTpeOsiBaT 1moBeue XJs0 Mopajan IOJ0XKHUTEITHO
MOJICKJIBAaHE TP TPWJIATAHETO Ha TCHX000pa30BaTEIHUTE
tepanuu. OCBeH TOBa, TE3W XPaHM MOHIKOTa Ce N3IMON3BAT 3a
3aIrl03HaBaHe HA MAIlMEHTHUTE C TBBPAATA TEKCTypa IpH Aena
¢ Hrcka TonepanTHOcT (13). B rpymara Ha MIISIKO W MIICUHH
MPOIYKTH CBIIO UMa mpoTuBopeune. CaMo B J1BE OT HU3CIIE/-
BaHUATA C€ MOKPUBAT MPENOPBKUTE OT TPHU MOPLIHHU HA JIEH U
TO 3a MOJIOBHHATA OT Jerara. 3aBUIIeHA € KOHCYMalluaTa B
YeTHPHU OT M3CJEBAHUATA, a B APYTHU YETHPH € MOHIIKEHA.
B nmpengyunnuiiHa BB3pacT ce MPEANOYHUTa HUCKOMACIEHO
MPSICHO MJISIKO, @ B YUMJIUIIHA — II'BJIHOMACIICHO, KOETO € B
paspe3 CbC 3aKOHOAATENCTBOTO B HallaTa cTpaHa. B bwira-
pHSst I0-BUCOK MPOLEHT MACJIEHOCT B MIISIKOTO C€ IPENopbUBa
B paHHa JIeTCKa U MpeAydHIInIIHA Bb3pacT (3,6% u aBa mpu-
ema 2%), a B yYHIINITHA — HUCKOMAcIIeHO — 10 2%. [Tpuun-
Ha 32 M30sATBaHE HA ITBJTHOMACICHOTO MIISIKO € TUCKOM(pOPT
WJIU aJeprus KpM OenThKa Ha KpaBeTo MISKO (26). B emHo
OT M3CIEIBaHMUATA ce 00pbIIa BHUMAaHKE, Y€ MO-HUCHK MPHU-
€M Ha MJICYHU NPOAYKTU OCBEH IIPH JIelaTa OT CIIEKThbpa ce
HaOJIf0/IaBa U Cpejl TEXHUTE OpaTs U CECTPH C TUITUIHO pa3-
ButHe. Criopen Mathew u cbrp. (2022) HUCKaTa KOHCYMAIIHsI
Ha MJISIKO U MJIEYHM MPOAYKTH MOKE J1a ObJe MOBIUSHA OT
CHO/IETICH TEHETHYEH IPOU3XOJ, COIHMAIHO-UKOHOMUYECKU
craryc, ceMeiiHa cpena u noaxox Ha pogurtent (20). [lo otHo-
LIEHUE Ha 3eJICHYYLUTE U IJIOJOBETE BCUUKU Ca €JUHOAYII-
HU, Y€ TOBa ca Half-4eCcTO MPOIYCKAaHNTE XPAHU B CYpPOB BUI U
TEXHHUAT MPHEM € 3aHrkeH. [IpennountanuTe 3eneHuynn ca
JIOMaTu ¥ MOPKOB, a CpeA IuIooBeTe OanaH u si0byika. Hucka
€ KOHCyMalusTa Ha KPyIIW, ATOAW M IUTPYCOBU ILIOOBE.
W3HeHazaBamia € CelIeKTUBHOCTTAa KbM MOPKOBHTE U SIOBJIKUTE
MOpajgy TBbPAATa UM KOHCUCTEHIIUS U MPEANOYNTAHNATA HA
nerna ¢ ASD KbM MO-MEKH TEKCTYPH, HO B IPOYYBAHETO HE €
YIIOMEHATO Jaly MPOTYyKTUTE ca Ce IPUEMalld B CypOB BUJ,
WM cJefl KyJIuHapHa o0paboTtka. B cbiioTo Bpeme kpymiara u
srojaTa ca NpoAyKTH CbC CPABHUTEIHO MeKa KOHCUCTEHIIHS,
HO CIIOpE/ POJUTEINH, [IeHaTa B ONPENEICHU CE30HH € pella-
Ballla 3a TSIXHATa NOKyIKa. [IpennonokeHueTo 3a OTXBbpIIs-
HE Ha UTPYCOBUTE IJIO/0BE (IIOPTOKAJH) € KUCEIHT BKYC.
Kucenoro moxe na e mo-mayiko npuemano ot jeua ¢ ASD ¢
M0-BHCOKA OpaJlHa CeH30pHAa YyBCTBHTENHOCT (25). Huckara
KOHCYMAIIsl Ha XpaHU C KHCEJ BKYC U apMHHUTET KbM Claj-
KHTE MPOAYKTU MOXE CBILO /1a ObJe eJHa OT MPUUNHHUTE 3a

FOODS AND NUTRITION

With regard to the implementation of recommendations
for frequency of food intake by children with autism,
there are conflicting results in the reviewed literature. In
some of the studies, the majority of children (over half)
met these dietary recommendations by food group. These
included cereals, milk and dairy products, and meat and
egg consumption from the protein group (19,22). Children
with sensory sensitivity appeared to consume less dairy
products (p = 0.019), particularly cheese, more cereals
(p = 0.036) and high protein foods (p = 0.034) than the
control group (12).

In two of the studies, cereal intake was lower (21,26). In
the other three studies, intake was elevated, but mainly
cited processed foods such as buns, sliced bread, pasta,
crackers, breadsticks. Families noted another reason
for high cereal use. They note that they use more bread
due to positive reinforcement in the application of
psychoeducational therapies. In addition, these foods
are sometimes used to introduce patients to the hard
texture in children with low tolerance (13). There is also a
contradiction in the dairy group. Only two of the studies
met the three portions a day recommendation, and that
for half of the children. Consumption was increased in
four of the studies and reduced in the other four. Low-
fat fresh milk is preferred at pre-school age and full-fat
milk at school age, which is contrary to legislation in this
country. In Bulgaria, a higher percentage of butterfat in
milk is recommended in infancy and preschool (3.6%
and two intakes of 2%), and in school - low-fat - up to
2%. The reason for avoiding whole milk is discomfort
or allergy to the protein of cow's milk (26). One study
noted that lower dairy intake, in addition to children on
the spectrum, was also observed among their typically
developing siblings. According to Mathew et al. (2022),
low dairy consumption may be influenced by shared
genetic background, socioeconomic status, family
environment and parental approach (20). Regarding
vegetables and fruits, everyone agrees that these are the
most commonly skipped foods in raw form and their
intake is underestimated. The preferred vegetables are
tomato and carrot, and among fruits banana and apple.
Consumption of pears, strawberries and citrus fruits was
low. Selectivity to carrot and apple was surprising due to
their hard texture and the preference of children with ASD
for softer textures , but the study did not mention whether
the products were taken raw or after cooking. Meanwhile,
pear and strawberry were products with relatively soft
textures, but according to parents, price in certain seasons
was a deciding factor in their purchase. Suggestions for
rejecting citrus fruits (oranges) was the sour taste. Sour
may be less accepted by children with ASD, with higher
oral sensory sensitivity (25). Low consumption of foods
with sour taste and an affinity for sweet products may
also be one reason for the higher consumption of sweets
and processed fruit juices in children with ASD compared
to other diagnostic groups (25).
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XPAHW N XPAHEHE

M0-BHCOKATa KOHCYMAIHs Ha CJIaJIKUIIHN ¥ IPepadoTeHH I1J10-
JIOBU COKOBe IpH jAena ¢ ASD B cpaBHeHHE ¢ IpyruTe Auar-
HOCTHYHU rpyni (25).

[Tpn BUCOKOOENTHUHUTE XPaHH MO-TONSIMATA YACT OT IPOYU-
BaHMSTA ce 00CTUHIBAT OKOJIO HUCKHS TIpUeM Ha puoda, siia
n 6000BH pacTeHns. benTbuHO-eHepTUHHOTO HEeIOXpaHBaHEe
(PEM) e u3BecTHO, 4e BIHSAC BHPXY Pa3BUTHETO HA yCTHaTa
KyxuHa B 1eTcTBOTO (11). M3ka3Ba ce MHEHHe, ye HamMaJieHaTa
KOHCyMaIys Ha puba Moxe J1a ObJie CBbp3aHa ChC Criennpuy-
HUSI MUPUC ¥ BKYC Ha pubata niu ¢ Heitnure koctu (25). Cpen
GoratuTe Ha OCJITHK XpaHH CE IPEANOYNTA KOHCYMalUsiTa Ha
Meco. B 11Be oT n3cienBanusTa ce cria3Ba IMpHeMbT Ha MECo.
B enuH ot amanm3uTe HAJl MOJIOBMHaATa OT Aenara ¢ ASD
(55,7%) 3moymotpedsBar ¢ Meco ot muie (29).

B npyru yetupu u3ciienBaHusT MECOTO € 3aBUIICHO U € MpH-
€MaHO TpPEeIMMHO BBB BHJ Ha NPEepadOTEeHO Meco (MIISTHO
Meco, Ma3HH Meca U TPOU3BOIHN).

loToBuTE XpaHU THII ,,0bp3a 3aKyCKa“™ M CIAJAKUTE U3CTU ca
MPEATNOYNTAHN XPAHH B PA3TIICaHUTE POy IBAHUS.

3AKNMIOYEHUE

Hammsit 0030p pasriexk/ia B JeTaiid XpaHUTSITHATE IPEJIITO-
YUTAHWS U HABUIK HA JIeTIa C Ay TU3BM, KaTO U3THKBA TAXHATA
CKIIOHHOCT KBM IpeoOIaaBaiia KOHCyManus Ha mpepado-
TEHU XpaHW W U30SATBAHETO Ha IJIONOBE W 3CJICHUYIH. Ta3u
TEHJICHIIHSI IPECTABIISIBA TPEIU3BUKATEIICTBO 32 3[PABETO
Pa3BHUTHETO HA JeTiaTa, KaTO CHIIEBPEMEHHO TIOYepTaBa He-
00X0MMOCTTa OT aJanTHPaHU MOIX0AH B XpaHeHeTo. [lenTa
€ Jla Ce HAChPYH MO-TOJIIMO XPAHUTEIHO pa3HooOpasue u aa
ce pa3paboTAT CcTpaTeruy 3a BKIIFOUBAHE Ha M0-3[PaBOCIIOBHH
XpaHU B JMETaTa Ha JelaTa pe3 BCUUKK STl Ha TIAXHOTO
pa3BUTHE, KATO CC B3eMAT MPEABUI TCXHUTE YHUKAIHU Xpa-
HUTETHH TPEIOYUTAHUS U IOTPEOHOCTH.

XpaHUTETHUTE MPOOIEMH ca YacT OT MPEIU3BUKATEICTBATA
MIpH JleTata C ayTU3bM U MPUYUHHU KaTO COIMATHO-MKOHO-
MUYECKH CTaTyc, CeMeifHa Cpefa M MOAXOA Ha POIUTENH ca
Ba)KHU (DaKTOPHU 32 IOCTUTAHE HA pa3HOOOpa3ne B XPaHEHETO.

*  Oecpanuuenue na ob3opa:

B AOCTBhIIHATA CJICKTPOHHA baza JaHHU B B’BJ’IFapI/IFI HC CC OT-
KprXa yKa3aHusd, OTpa3sBalln CHGHI/I(bI/I‘IHI/ITe HN3HUCKBAaHUA
KbM XPAHCHCTO HA A C AYyTU3BM.

Pa3nooOpa3Hu ca pe3yiTaTuTe 1o OTHOIIEHHE Ha TTpreMa Ha
pasnuyHuTe Tpynu xpaHu. [Ipuyuna 3a MHOrooOpasueTo e,
4e HAIIUAT MPerJie]] BKI0UBa MPoyIBaHus oT 1511 cBAT (Typ-
uus, Ucnanus, Uranus, ABcTpanus, ﬁopnaHHﬂ, JlaTuHcka
Awmepuka, UYnnn, Ypyrsaii, Kuraii, Mekcuko), kaTo cTanaap-
THTE 32 XpaHECHE B OTJIEITHUTE JABPKaBU HE ca €IHOTUITHH.
MMa pasznuka u B mpoieca Ha chOMpaHe Ha WH(DOpMAIHSL.
YacT oT M3MOI3BAHUTE BBIIPOCHUIIH Ca BATUAUPAHU, TPYTH
aJlafTUPaHU, a TPETH 110 COOCTBEH IU3alH U Ce OTINYABAT B
MpEACTaBIHETO HA XPAHUTE 10 TPYTH, BUJ U YECTOTA.

e Cunnu cmpanu na 00630pa

Cp0paHu ca JaHHU OT MOCIEIHUTE TOJUHHU 32 XPAHUTEITHUS
PeXXHM Ha Jera ¢ ayTu3bM. HampaBeHa e orieHka Ha o0ImuTe
TEHJCHITNH B XpPaHUTEITHOTO pa3HooOpaswue. [IpenocraBeHa e

FOODS AND NUTRITION

For high-protein foods, most of the research is clustered
around low intakes of fish, eggs and legumes. Protein-
energy malnutrition (PEM) is known to affect oral
development in childhood (11). It has been suggested
that the reduced consumption of fish may be related
to the specific smell and taste of the fish or its bones
(25). Among protein-rich foods, meat consumption
is preferred. Meat intake was observed in two of the
studies. In one of the analyses, more than half (55.7%)
abused chicken meat (29).

In the other four, meat intake was overestimated and
was consumed mainly in the form of processed meat
(minced meat, fatty meats and derivatives).

Prepared snack foods and sweets were the preferred
foods in the studies reviewed.

CONCLUSION

Our review looks in detail at the dietary preferences
and habits of children with autism, highlighting their
tendency to predominantly consume processed foods
and avoid fruit and vegetables. This trend poses a
challenge to children‘s health and development, while
highlighting the need for adapted nutritional approaches.
The aim is to promote greater dietary diversity and to
develop strategies to incorporate healthier foods into
children‘s diets at all stages of their development, taking
into account their unique food preferences and needs.

Nutritional issues are part of the challenges for children
with autism and reasons such as socioeconomic
status, family environment and parental approach are
important factors in achieving dietary diversity.

*  Restriction of view:

In the accessible electronic database in Bulgaria, no
guidelines were found reflecting the specific dietary
requirements of children with a diagnosis of autism.

There were mixed results in terms of intake of the
different food groups. The reason for the diversity is
that our review includes studies from all over the world
(Turkey, Spain, Italy, Australia, Jordan, Latin America,
Chile, Uruguay, China, Mexico) and the dietary standards
are not uniform from country to country. There is also a
difference in the process of collecting information. Some
of the questionnaires used have been validated, others
adapted, and still others of their own design and differ
in the representation of food groups, type and frequency.

o Strengths of the review

Data have been collected in recent years on the diet of
children with autism. General trends in dietary diversity
are assessed. Information is provided to the Bulgarian
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XPAHW 1 XPAHEHE

nHpOpMaIus Ha OBJITAPCKUS YUTATEN 110 CUCTEMAaTH4eH Ha-
YHH OTHOCHO XPaHUTEIHOTO pa3HOOOpa3ue W HaBHLU CPE
Jlena ¢ ayTU3bM.
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Bb3MNPUEMAHE HA
COBCTBEHOTO TAJIO U
XPAHUTENHO NOBEAEHUE HA
TMMMHA3UATIHUA YHEHULN

Pymsina CrosinoBa, lumutsp llonos,
Kpuxop Unaxusn, Pocuna lumosa

Meouyuncku ynugepcumem - I[lnogous

PE3IOME

Bveeoenue: Xpanumennume pascmpoiicmea cmagam 6ce
no-cepuoser npobdrem cped noopacmeawjume npe3 nocieo-
Hume 200UHU.

Henma na uscnedsanemo e d0a ce OYeHU G6b3NPUEMAHEMO
Ha CcOOCMEEHOMO M0 U XPAHUMETHOMO NO8eOeHUe Hd
15—19-200uwnu yuenuyu om bvaeapus.

Mamepuan u memoou: IlposedeHo e KpbCmMocano npoyusa-
He cped 315 ronowu 6v6 8v3pacmosama epyna 15-19 coounu.
Ipeobnaoasam swcenume - 56.2% (n=177). annume ca ana-
JUBUPAHU ¢ NOMOWMA HA ONUCANETHA CINAMUCTIUKA U NPO-
yusamenen hakmopen aHaius.

Pezynmamu: [logeuemo om yuacmuuyume ca 3a2pudiceHu
3G HAYUHA, NO KOUMO U321eHc0a MAI0mo um. 3nauumenna
yacm om max ce uyscmeam oebenu (18.1%, n=57), 13.3% ne
ca 0060IHU, KO2AMO SUOAM MANOMO CU 6 021e0alo, a 24.8%
uckam oa 6voam no-ciabu. Yuenuyume cvoowasam 3a pas-
JAuuHU Xpanumennu Hasuyu. Hakou om msx cvobwasam u 3a
xpanumennu pazcmpouicmea — 10.5% (n=33) nospvwam cieo
xpanene; 10.5% (n=33) ca npuemanu naxcamugu u ouypemu-
yu, 3a oa uzbeenam Haodoasane Ha meeno; 18.1% (m=57) ca
2YOunu KOHMpPOoL HAO XPAHEHEMO CU U CA UANCOANU 20NAMO
KOIUYECMBO XPAHa HABEOHBIIC, Clled KOEmO cd ce Yy8Cmaau
sunoguu. Lllecm ¢gpaxmopa ca ceévpzanu c Heydogremsope-
HUemo om 06paza Ha coOBCMEEHOMO MO - XPAHUMENHU PA3-
Ccmpolcmea, HUCKO CamMouygcmeue, 21a0y8ane il npesiic-
OaHe, denpecusi u NPeKOMEPHU YNPANCHEHUSL.

3axnouenue: Xpanumennume pazcmpoiucmea, emMoyuUoHal-
HUSIM Cmpec u npoMeHume 6 XpanumeaHume HAgUYU ca cebp-
3aHU C HEYO0BIEeMBOPEeHUEemo 0m 06pasza Ha co6CMBEEeHOMO
msino. I[lpomoyusma na 30pasemo mpsbsa oa 6voe Hacoye-
HA KbM JIUYa ¢ He2amuena npeocmasd 3a cob6CcmeeHomo cu
MAN0, KAMO Yyeama e ms 0a ce NPOMeHU, HO RPUOBPICAUKU Ce
KbM 30PABOCTIOGHO XPAHUMENHO NOBCOCHUE.

KurouoBu 1ymu: Bp3npruemMaHe Ha TsUIOTO,
XPaHUTEIHHU Pa3CcTPOIlCTBa, XPaHUTEIHO NOBEACHNUE,
MO pacTBaIlU

BbBEOEHUE

C'beeMeHHOTO O6LL[€CTBO € CBUJACTCII HA 3HAYUTCIIHO Ha-
paCcTBaHC Ha 3arpuXCEHOCTTa KbM 06pa3a Ha COOCTBEHOTO
TAJI0 1 €EJHOBPEMEHHO C TOBA YBCJIMYaBaHC HAa HETIPABUJIHOTO
XpaHUTECIHO IOBCACHUC. OcobeHo TPEBOXKXHA TCHACHI U CC
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BODY IMAGE PERCEPTION
AND EATING BEHAVIORS
IN HIGH SCHOOL
STUDENTS

Rumyana Stoyanova, Dimitar Shopov,
Krikor Indjian, Rositsa Dimova

Medical University - Plovdiv

ABSTRACT

Introduction: Eating disorders have become an
increasingly serious problem among adolescents in
recent years.

The aim of the study was to assess the perception of
body image and eating behaviors among 15—19-year-
old schoolchildren in Bulgaria.

Material and methods: A cross-sectional survey was
conducted among 315 adolescents in the age group of
15-19 years. Women predominated - 56.2% (n=177).
Data were analyzed using descriptive statistics and
exploratory factor analysis.

Results: The findings show that most of the participants
were concerned about their body image. A significant
part of them felt fat (18.1%, n= 57), 13,3% were not
satisfied when they saw their body in the mirror and
24.8% wanted to be thinner. They reported various
eating habits. Some of them also reported eating
disorders — 10.5% (n=33) vomited after eating; 10.5%
(n=33) took laxatives and diuretics to avoid gaining
weight; 18.1 (n=57) lost control of eating and ate a large
amount of food at one time, and then felt guilty. Six
factors were associated with body image dissatisfaction
- eating disorders, low self-esteem, restrictive or binge
eating, depression and excessive exercise.

Conclusion: Eating disorders, emotional distress and
changes in eating habits were associated with body
dissatisfaction. Further health promotion should
be directed to individuals with a perceived negative
body image, to enhance positive body self-perception,
implementing heathy eating behavior.

Keywords: body image, eating disorders,
eating behavior, adolescents

INTRODUCTION

Modern society has witnessed a significant increase in
body image concerns and an increase in unhealthy eating
behaviors. A particularly alarming trend is observed in
the eating patterns of adolescents, with an increase in
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HaOIIoaBa B MOJEIMTE Ha XPaHEHE Cpel HMOIPacTBALIUTE,
u3passdBalla ce B HAPaCTBaHE Ha Opos Ha JMIATa, KOUTO ce
XpaHsIT He3paBOCIOBHO. ToBa M3jara Ha ONACHOCT TSIXHOTO
3[paBe, KAKTO M KaueCTBOTO UM Ha XUBOT, B pe3yJITar OT He-
npaBIUTHO XpaHere (1-3).

FOHOmIECTBOTO € KPUTHYEH NEPHOJ] Ha Pa3BUTHE, XapaKTepH-
3upail ce ¢ 0bp3u HU3NYCCKH, KOTHUTHBHHU M TICHXO-COIH-
aJIHU ITPOMCHHU. Tes3n IMPOMCHHU OKa3BaT CEPHUO3HO BJIUAHUC
BBPXY HAuWHA, IO KOWTO MOJPACTBANIUTE BB3IpUEMAT ceOe
CH ¥ CH B3aMMOJICHCTBAT ChC 3a00UKaJISAIIATA TH CPE/Ia, KaTo
3HAYUTEITHO O(POPMSIT TEXHHS XPAHUTEIICH PSKUM U HHUBA Ha
¢usndecka akTUBHOCT (4). B mHemrHara 0Bp30 pa3BUBaIIa
ce JMTUTallHA epa IOHOIIUTE ca OOMOApAUpaHu OT MHOXKE-
cTBO MH(pOpMaIKs, CBbP3aHa ChC 3IPABETO, YPE3 PANTUUHH
1aThOpMH, BKIIOUUTEITHO COIMATHU MEAMH U MPEXKH OT
BpbcTHUIM. ToBa Mope oT uH(pOPMAIUs, ChUETAHO C BPOJIE-
HaTa CKJIOHHOCT Ha MOJPACTBALIUTE KbM CKCIIEPUMEHTHPAHE,
MOXe J1a JIOBEZIe JI0 Bh3IpHEeMaHe Ha He3J[PaBOCIOBHO IOBE-
JeHue, 6e3 Ja ce oTdyeTar mociencTusita oT Hero (5-7). 3a
Ch)KaJieHHe, MoJ00HO MOBEACHUE YECTO POABIKaBa U B 3ps-
Jla BB3pacT, Mojaraiiku OCHOBaTa Ha TPaWHU 3/1paBOCIOBHHU
npoOiieMu. Bb3MOKHOCTTA 3a BIMSIHHE BHPXY MOBEICHUETO
HAa TIOIPACTBAIINTE MMOJYepPTaBa BAYKHOCTTA HA PAHHOTO Bb3-
MUTAHUC B 3J[PABOCIIOBHY HABUIIH, KaTO CE€ M3II0JI3BA TAXHATA
OT3MBYUBOCT KbM [TPOMEHHU.

CKOpOIIHY MTPOyYBaHMS, IPOBENCHN B bbarapus, paskpusar
TEHACHIIUUTE B XPAaHCHCTO CPEJl T'MMHA3UCTH U moa4YepTa-
BaT HEOOXOJUMOCTTA OT IIEJICHACOYCHU MHTEepBeHIUH (8, 9).
CrpaTeruure 3a paHHA UHTCPBEHIIUS Ca OT CHINCCTBCHO 3HA-
YCHHE 32 CMEKYaBaHE Ha BPSIHOTO MOBEICHUE M HAChPYaBaHE
HAa 3ApaBOCIIOBCH HAYWH HA XKUBOT IT0 BpEME Ha FOHOIICCTBO-
TO, HO ITBPBO TPsIOBA Ja ce uaeHTUuGUIUpaT GaKkTopuTe, KOu-
TO BJIUSISIT BBPXY YJOBJIETBOPEHUETO OT 00pa3a Ha TSIOTO U
XPaHUTETHUTE HABUIIH.

LEN

[lenta Ha u3CIEABAHETO € Ja OLIEHU BB3IPUEMAHETO Ha
COOCTBEHOTO TSJIO M XPAHUTEIHOTO IOBEICHHUE CpeX
15—19-roguimnu yuyeHunu ot odnact Xackoso, bearapus.

MATEPWAIN W METOOU

Hu3zaliH Ha npoy4yeaHemo

Jlu3aifHbT Ha MPOYUBAHETO € Kpoc-ceKklnoHeH. [Ipoyusa-
HeTo € mpoBeaeHo cpen 315 roHomu Ha Bb3pact 15-19 ro-
nuHU ot obnact XackoBo, bearapus. [Ipu csOupaneTo Ha
JTAHHUTE € U3M0JI3BaH METOIBT Ha OT30BaJIUTE Ce.YUeHUIU-
Te ca MOKAaHEHH Jla y4acTBaT B IPOYyYBAHETO Upe3 UMEMIH,
KaTo ca BbpHATHU 315 MOMbJIHEHU BBIIPOCHUKA.

BbripocHuk

H3znon3BaH € BBIPOCHUK 3a CAaMOCTOSITEIHO MOMBIBAaHE,
UMall 3a Led Ja OLEHU BB3IPHEMAHETO Ha COOCTBEHOTO
TAJIO U XPAHUTEIHOTO MOBEJCHHE HAa YYEHUIIM OT TUMHAa3U-
ajieH eTar Ha oOydueHHe. BBIPOCHUKBT ce ChCTOM OT OO0IIO0
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the number of individuals who eat unhealthily. This
puts their health and quality of life at risk as a result of
poor nutrition (1-3).

Adolescence is a critical developmental period
characterized by rapid physical, cognitive, and
psychosocial changes. These changes have a profound
impact on the way adolescents perceive themselves and
interact with their surroundings, significantly shaping
their diet and physical activity levels (4). In today‘s
rapidly evolving digital age, adolescents are bombarded
with a plethora of health-related information through
various platforms, including social media and peer
networks. This inundation, combined with the innate
tendency of adolescents to experiment, can lead to the
adoption of unhealthy behavior without considering
its consequences (5-7). Unfortunately, such behavior
often continues into adulthood, laying the foundation
for lasting health problems. The ability to influence
adolescent behavior highlights the importance of
early education in healthy habits by harnessing their
responsiveness to change.

Recent studies conducted in Bulgaria reveal trends in
nutrition among high school students and highlight the
need for targeted interventions (8, 9). Early intervention
strategies are essential to mitigate harmful behaviors
and promote healthy lifestyles during adolescence, but
the factors that influence body image satisfaction and
eating habits must first be identified.

AIM

The aim of the study was to assess the perception of
body image and eating behaviors among 15—19-year-old
schoolchildren in the region of Haskovo, Bulgaria.

MATERIAL AND METHODS
Study Design

The study used a cross-sectional survey design. A survey
was conducted among 315 adolescents aged 15-19 years
in Haskovo district, Bulgaria. Data collection used a
convenience sampling method in which students were
approached for participation. Invitations to participate
were distributed by email, resulting in 315 validated
questionnaires.

Questionnaire

A self-administered questionnaire was used to assess
the perception of body image and eating behaviors
of high school students. The questionnaire consisted
of a total of 30 questions related to the perception of
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30 BBITpOCaA, CBBP3aHU C BB3IIPUEMAHETO Ha 00pa3a Ha coOCT-
BEHOTO TsUIO U XpaHUTENHOTO noseaeHue. ITpu 23 ot 30-te
BBIIPOCA OTTOBOPHUTE Ca KIIACHPaHH MO 4-CTEMeHHA CKaja Ha
Likert OTHOCHO 4ecToTaTta Ha XPAHUTEIHHTE HABHLU CpPEX
YUCHUIUTE MM CTEIICHTA Ha YJOBJICTBOPEHOCT OT 00pa3a Ha
COOCTBEHOTO TSJIO.

AHKeTaTa BKJIFOUBA M BBIIPOCH, CBBP3aHH C JeMOTrpad)CKu xa-
PaKTEepUCTUKH, KATO MOJ ¥ Bb3pacT Ha aHKETUPAHUTE JTUTIA.

CnbupaHe Ha OaHHU

[IpoyuBaHeTO ¢ MpoOBeAEHO B mepuoaa okTomBpu 2023 T.
- HoemBpHu 2023 1. ¢ momoiiTa Ha npuiokeHneto Google
Forms. B ankerara yyactBaxa o0mio 315 roHOIIM Ha BbB3-
pact 15-19 rogunu. [Ipeobnanasart sxenute - 56.2% (n=177).
Cpennara Bb3pacT Ha uzcienBanute auna e 17,410,871 ro-
OUHH.

AHanu3s Ha 0aHHU

3a J1a ce YCTaHOBU XPaHHUTEIHOTO MOBEJICHUE HA YUCHUIUTE
U yJIOBJIETBOPEHHETO OT 00pa3a Ha COOCTBEHOTO MM TSJIO, €
M3IOJI3BaHa JICCKPUIITHBHA CTATHCTUKA. 32 TECTBAHE Ha XH-
MOTE3U U M3CJIe/IBaHe HA KOPEJIALMKU ca MPUJIOKEHN Herapa-
METPUYHU TecToBe. L[eHTpamHUTE TEHACHINH, MOKa3BaIIH
pasmpejiernieHie Ha JaHHUTE, Ca WIIOCTPUPAHU C MOMOIITA
Ha cpenHa croifHOCT (M) W cranmapTtHO OTKIOHEeHHE (SD).
ChI110 Taka e M3IMOJI3BaH eKCIIIOpaTopeH (HaKTOpeH aHaTH3 10
METOJIa Ha TJIABHUTE KOMIIOHEHTH, 3a Jia ce UACHTH(UIpaT
KOpeNalMuTe MEX/y €JIEMEHTUTE, OLCHSBAIU XPaHUTE-
HUTE HABHMIIM HA YUCHUIUTE M TSAXHOTO yJOBJICTBOPEHHUE OT
o0pasa Ha cOOCTBEHOTO UM TsJ10. Ta3u TeXHUKA momara 3a of-
pOCTsiBaHE Ha CJIOXKHOCTTA Ha JaHHUTE Ype3 pa3KpHBaHE Ha
OCHOBHHTE M3MEPEHHsI cpeJ] B3aMMOCBBP3aHH MPOMEHIIHMBH.
AJleKBaTHOCTTA 3a MPHUJIAraHe Ha EKCILIOPATOpPeH (akTOpeH
aHaJu3 ¢ omeHeHa ¢ rmomomrra Ha Tecta Keiser-Meyer Olkin
(KMO) u tecra Ha Bartlett 3a ceprunoct. [Ipunoxen e Ba-
pHMAKC METOJI Ha POTAIKsi, KOUTO pa3kpu 19 enemeHTa, KaTo
CaMo Te3M ChC COOCTBEHU CTOMHOCTH WIIHM JIATEHTHH KOPEHH
> 1.0 ce cunTaxa 3a 3HAYMMH U CE JIOKJIA/IBAT B PE3yITATUTE.
Enementn ¢ pakTopan HatoBapBanus mox 0,50 ca m3kiroye-
HU OT aHaJin3a.

CwOpaHuTe TaHHU ca aHaJu3upanu ¢ nomormra Ha SPSS 23.0
u Windows Excel.

PE3YNTATH

PesynraTuTe ycTaHOBHXA, Y€ IOBCUCTO OT AHKCTHPAHHTE
YYCHUIIA Ca JOBOJHH OT (urypara, Kosto umar — 62,9%,
n=198. Bbrpeku TOBa Ce OTKPOUXA HSIKOU HETaTUBHU TCHJICH-
MU B HaunHA UM Ha xpaHeHe. Camo 31,4% (n=99) 3akycpar
PEIIOBHO CYTPHH, IPENHX J]a TPBIHAT 32 YUMIIHIIC. SHAYUTCIICH
IIST OTTOBAPST, Y€ HE 00MYAaT JJa KOHCYMUPAT CYIIH U TOTBE-
Hu sictust — 63,8%, n=201, KaKTO W 3HAYUTEINICH € JCIIBT Ha
Te3H, KOUTO HE 00MYAT Ja KOHCYMHPAT IIJIOAOBE U 3EICHUY-
1 — 60,0%, n=189. HemapameTpuaHUAT aHATN3 YCTAHOBH, Y€
CBIECTBYBA CTATUCTHYECKH 3HAUMMa Pa3INKa B OTTOBOPHTE
Ha PECIIOHJCHTHUTE 110 OTHONICHHUE HA TeXHUS Moj. MoMuye-
TaTa ca Mo-CKJIOHHH J1a MPOIYCKAT 3aKyCKa, B CPaBHEHHUE C
momuerara (P=0.038) u ce cTpemMsT MaKCUMAJITHO Jia U30SrBaT
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body image and eating behaviors. For 23 out of the 30
questions, responses were ranked on a 4-point Likert
scale regarding the frequency of eating habits among
students and satisfaction with body image.

The survey also included questions related to
demographic characteristics such as gender and age.

Data Collection

The study was conducted from October 2023 to
November 2023 using the Google Forms application for
response collection. A total of 315 adolescents aged 15-19
participated in the survey. Women predominated - 56.2%
(n=177). The average age of the surveyed individuals was
17.41£0.871 years.

Data Analysis

Descriptive statistics were used to establish the eating
behavior among students and satisfaction with their
body image. To test hypotheses and explore correlations,
non-parametric tests were applied. Central tendencies,
indicative of the dataset‘s distribution, were illustrated
using both the mean (M) and the standard deviation
(SD). Also, factor analysis was applied to identify
correlations between items assessing students eating
habits and their body satisfaction. This technique aids in
simplifying data complexity by uncovering underlying
dimensions among inter-correlated variables. Initially,
sampling adequacy was assessed by using the Keiser-
Meyer Olkin test (KMO) and Bartlett’s test of sphericity.
Factor analysis with varimax rotation unveiled 19 items,
with only those having eigenvalues or latent roots of 1.0
or greater considered significant and reported. Items
with factor loadings below 0.50 were excluded.

The collected data were analyzed using SPSS 23.0 and
Windows Excel.

RESULTS

The results found that most of the surveyed students were
satisfied with their body image - 62.9%, n=198. However,
some negative trends in their eating behavior have been
highlighted. Only 31.4% (n=99) ate breakfast regularly
in the morning before going to school. A significant part
answered that they did not like to consume soups and
cooked meals - 63.8%, n=201, as well as an important part
declared they did not like fruits and vegetables - 60.0%,
n=189. The non-parametric analysis found that there was
a statistically significant difference in the responses of
the students, in terms of their gender. Girls were more
likely to skip breakfast than boys (P=0.038) and tried
to avoid eating sweets (P=0.001), fried and fatty foods
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koHcymarus Ha criaaku Hema (P=0.001), mbp)KeHH ¥ Ma3HU P=0.000). However, more of them stated that they did
y P y
xpanu (P=0.000). Berpeku ToBa MOBEYETO OT TAX ca 3as- not like to consume fruit, compared to the surveyed boys
BUJIH, Y€ He 00MYaT jla KOHCYMHUpAT TIJIOJI0OBE, B CPaBHEHUE (P=0.045). Almost half of the respondents answered that
¢ ankerupanute momuera (P=0.045). biuso monosunara ot their parents were not interested in what they ate during
AHKETHPAHUTE JINLA Ca OTTOBOPUIIH, € POAUTCINTE UM HE Ce the day - 49.5%, n=156, but no statistically significant
HHTEPECYBAT OT TOBA KAaKBO Ca sUIH Tpe3 IeHs —49,5%, n=156, difference was found in the answers of both sexes.
KaTo HE € YCTAHOBEHA CTATUCTHYECKY 3HAYMMA PA3JIMKa B OT- o
rOBOpHTE HA ABATA MOJIA. Table 1 ShOWS the. dlStI'.lbutIOIll of students* responses
related to satisfaction with their own body and eating
B tabnuia 1 e mokasaHo pa3npeneieHUeTo Ha OTTOBOPUTE Ha alberiee
YYCHUIIUTE, CBBP3aHHU C YJOBJICTBOPEHOCT OT COOCTBEHOTO
UM TSJI0 ¥ XPAHUTEIHOTO UM MOBECHHUE.
Tabn. 1. ®akmopu, cebp3aHu ¢ yoosrnemeopeHocmma om Table 1. Factors related to body satisfaction and eating
cobcmeeHOMO MsiIo U XpaHUmersiHo rnosedeHue behavior
Ne | daKTopu, CBbP3aHU C YAOBNETBOPEHOCTTA OT CO6CTBEHOTO TANO U XPAHMTENHO NOBeAeHUe
n %
Items related to body satisfaction and eating behavior
1 JoeonHu au cme om puzypama Are you satisfied with your body He, HuKora / never 21 6,7
> .
Gl image? noHakora / sometimes 96 30,5
yecro / often 84 26,7
BuHaru / always 114 36,2
OBLLO / TOTAL 315 100,0
2 Yyecmeame nu ce Heydosnemeo- | Do you feel dissatisfied when you He, HuKora / never 126 40,0
pe/a, kozamo euxdame manomo | see your body in the mirror? noHskora / sometimes 147 46,7
cu 8 o2nedanomo? !
yecro / often 27 8,6
suHaru / always 15 4,8
OBLLO / TOTAL 315 100,0
3 Yyecmeame nu ce deben/a, makap | Do you feel fat even though you are | He, nukora / never 165 52,4
5 :
0a HAMame HadHopmeHo mezno? | not overweight? nosKora / sometimes 93 29,5
yecro / often 27 8,6
suHaru / always 30 9,5
OBLLO / TOTAL 315 100,0
4 Umame nau cunHo wenaHue da Do you have a strong desire to be He, HuKora / never 141 44,8
. ? ;
6v0eme no-cnab/a: thinner? noHaAkora / sometimes 96 30,5
yecrto / often 33 10,5
BuHarm / always 45 14,3
OBLLO / TOTAL 315 100,0
5 | Aopu u da HAmame HadHOpmeHO Even if you are not overweight, are | we, uukora / never 90 28,6
measo, cmpaxyeame su ce MHO20 | yoy very afraid of gaining weight? | nouakora / sometimes 102 32,4
om HanvAHAsAHe? !
yecro / often 48 15,2
BuHaru / always 75 23,8
OBLO / TOTAL 315 100,0
6 | Mpekapsame au dvnzo epeme, 6e3 | Do you spend a long time without | He, Hukora / never 126 40,0
> ’ .
0a ademe HUWO: eating anything? noHakora / sometimes 144 45,7
yecro / often 33 10,5
BuHaru / always 12 3,8
OBLLO / TOTAL 315 100,0
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7 | Cmpemume au ce da cnazeame Are you struggling to diet to lose He, HuKora / never 138 43,8
Ouema, 3a da omcnabHeme? weight? noHsaKora / sometimes 120 38,1
yecro / often 45 14,3
sBuHaru / always 12 3,8
OBLO / TOTAL 315 100,0
8 | Teznomo Bu eause au MHoz0 Does your weight affect your mood | e, Hukora / never 126 40,0
CUnHO Ha HacmpoeHuemo u camo- | gnd self-esteem? noHakora / sometimes 84 26,7
yyecmeuemo Bu?
yecro / often 54 17,1
BuHarm / always 51 16,2
OBLLLO / TOTAL 315 100,0
9 | MpumecHasame nu ce, kozamo Do you feel anxious when someone | we, uukora / never 180 57,1
HAKoli 3a2nexda puzypama Bu? looks at your figure? nowHskora / sometimes 84 26,7
yecro / often 24 7,6
suHaru / always 27 8,6
OBLO / TOTAL 315 100,0
10 | Cnopmysame nu uHmeH3ueHo, 3a | Do you exercise intensely to burn He, HUKora / never 69 21,9
0a uspa3xodsame Kaaopuu? calories? noHaKora / sometimes 126 40,0
yecro / often 78 24,8
suHaru / always 42 13,3
OBLO / TOTAL 315 100,0
11 | U36526ame AU XpaHu ¢ 8UCOKO Do you avoid foods high in He, HuKkora / never 108 34,3
CbObpIHaHUE Ha 8b2exudpamu carbohydrates (potatoes, rice, noHsKora / sometimes 129 41,0
(kapmodpu, opus, xns6, cnadu bread, sweet things)?
Hewa)? yecrto / often 63 20,0
BuHarm / always 15 4,8
OBLLLO / TOTAL 315 100,0
12 | Cmapaeme au ce da cnedume, koa- | Do you try to keep track of how He, HuKora / never 147 46,7
KO Kasopuu uma eve 8cAKa XpaHa? | many calories are contained in nouskora / sometimes 90 28,6
each food? yecro / often 51 16,2
suHaru / always 27 8,6
OBLLO / TOTAL 315 100,0
13 | Onumeame nu ce da uskarvyume | Are you trying to cut out foods from | He, hukora / never 90 28,6
MpoHEomMeRamolcti oG your menu that negatively affect | nouskora / sometimes 129 41,0
G Aol Y 10 (0 o overwelght [ 5 | 200
u/unu 3amavcmseaHe)? and/or obesity): sunary / always 33 10,5
OBLO / TOTAL 315 100,0
14 | Yyecmeame au ce Hedobpe cned | Do you feel unwell after eating He, HuKkora / never 147 46,7
W10 (12 1] LS LN e e e high-calorie food (pasta, sweets, noHsaKora / sometimes 99 31,4
XpaHa (mecmeHu uzdenus, cnadku- | ~qn dy, chocolate, etc.)?
wu, 60H60HU, WOKOAO u Ap.)? uecto / often 39 12,4
suHaru / always 30 9,5
OB / TOTAL 315 100,0
15 | Ymem Bu aHzaxcupaH nu e Henpe- | [s your mind constantly occupied He, HUKora / never 159 50,5
KbCHamo ¢ mucnu 3a Adexe? with thoughts of eating? noHakora / sometimes 111 35,2
yecro / often 36 11,4
BuHaru / always 9 2,9
OBLLLO / TOTAL 315 100,0
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16 | TpydHo au ce koHyenmpupame Do you have trouble concentrating | He, Hukora / never 165 52,4
6bpXy Opy2u Hewja, Koeamo mucau- | on other things when you think nowskora / sometimes 78 24,8
me 3a xpaxexe? about eating? :

yecrto / often 39 12,4
sBuHaru / always 33 10,5
OBLLO / TOTAL 315 100,0

17 | Mpednoyumame nu da ce xpaHume | Do you prefer to eat alone so that | we, hukora / never 219 69,5
camu, 3a 0a He euxdam 6pyaurge others do not see the amount and | nouskora / sometimes 57 181
KOK80 Kou4yecmeo XpaHa u eu tvpe of food vou eat? -
usaxmoame? ype of f y yecto / often 15 4,8

BuHarm / always 24 7,6
OBLLO / TOTAL 315 100,0

18 | Cayyea nu Bu ce da 2y6ume KoH- Do you ever lose control of your He, HuKora / never 183 58,1
mpos npu xpaHeHe u da usaxda- | eqting and eat a large amount noHsKora / sometimes 75 238
me HaBEOHbH 20/AMO KosuYe- of food at once, making you feel
cmeo xpaHa, caed koemo 90a ce guilty? yecto / often 42 13,3

2 :

yyecmeame euHogeH/a: sunarn / always 15 4,8
OBLL,0 / TOTAL 315 100,0

19 | Usnumeame nu cunHo yyecmeo Ha | Do you feel extremely guilty after He, HuKora / never 189 60,0

b ;

8UHa c/1ed XpaHeHe: eating? noHsaKora / sometimes 90 28,6

yecrto / often 24 7,6

suHaru / always 12 3,8
OBLLO / TOTAL 315 100,0

20 | Cayuea au Bu ce da npesaxdame, Do you overeat because you find it | He, Hukora / never 150 47,6
3awomo Bu e mpydHo da cipeme | hard to stop eating? i
90 ademe? noHaKkora / sometimes 126 40,0

yecto / often 30 9,5
BuHarm / always 9 2,9
OBLLO / TOTAL 315 100,0

21 | Cayuea au Bu ce cned xpanere da | Do you sometimes throw up He, HuKora / never 258 81,9
oebpHeme rno ceoe yenaxue, 3a | yoluntarily after eating in order not | nouakora / sometimes 24 76
da He HanvaHeeme? to gain weight? d

’ yecro / often 18 5,7
suHaru / always 15 4,8
OBLL0 / TOTAL 315 100,0

22 | Mpuemame au pasxaabumenrnu u | Do you take laxatives and/or He, HUKora / never 255 81,0
/unu/ duypemuyu (sewecmea 3a | djyretics (substances to urinate) to [ nonsxora / sometimes 27 8,6
YyPUHUpaHe), 3a 0a He HaMb/Hee- keep from gaining weight?
me? yecto / often 15 4,8

suHaru / always 18 5,7
OBLW,0 / TOTAL 315 100,0
23 | Mpuemame nu medukameHmu/ Do you take medication/ He, HuKora / never 255 81,0
gqouﬁzi;u, 3a HamasnAeaHe Ha ane- | sypplements to reduce appetite? noHskora / sometimes 30 9,5
yecto / often 21 6,7
suHaru / always 9 2,9

315 100,0

Pe3yHTaTI/ITe ImoKa3BaT HJAKOH HEraTUBHU TCHACHIIUU, KATO:

78

The results show some negative tendencies, such as:

HEHUCTOBO JKCJIAHUC OT CTPpaHa Ha YYCHUIIUTCE [1a Ca 10-CJia-
6I/I, JA0pH U IPpH TE3U C HOPMAJIHO TCIJIO,

3HAUMTEINCH CTPax OT HAITBIHSIBAHE, U3pa3sBalll ce B IJIa-
JlyBaHEe, HEMPEKbCHATO CIIC/ICHE Ha KaJOpPHH, N30STBaHE
Ha ONpPEAEIEHN XPaHU W APYTH yBPEXKJIAIIN MCHXHUKATa
HaBHIIN;

a strong desire on the part of students to be thinner,
even for those of normal weight.

a significant fear of gaining weight, expressed
in starvation, continuous monitoring of calories,
avoidance of certain foods and other psychologically
damaging habits.
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* pa3BUBaHE Ha yBpeXJally 3paBeTO HABUIIU, KATO MpEa-
W3BUKBAaHU MOBPBLIAHUSA, IPUEM HA MEIMKAMEHTH 3a Ha-
MaJisiBaHE Ha alleTUTA, Pa3XJIa0UTCIIHUA U TUYPETULIH.

3a ;1a ce HaMaJsAT U OTKPOSIT OCHOBHUTE IETEPMUHAHTH, KOU-
TO BIIUSIAT BBPXY BB3NPHEMAaHETO Ha 0oOpa3a Ha COOCTBEHO-
TO TSJI0O M XPAaHUTEIHO IMOBEACHUE, € M3MOI3BaH (paKTOpeH
aHanu3. Haxou oT n3cneaBanuTe npusHanu ¢ (akTOPHO Te-
rio < 0.5 ca orctpanenn ot aHanuza (Ne3, No 6, Ne9 u Nel9,
Tabu. 1). OcTaHanuTe ca MOMIOKEHH Ha POTAIUS C TIOMOIITA
Ha MeTofa Varimax, KOWTO MMa 3a I[eJT ]a YBEINYN TeXHHUTE
(aKkTOpHH Teria 3a CMeTKa Ha Te3W, KOUTO OgXa ImpeMaxHa-
tu. Ilo TO3M HauMH M3cIeABaHATA NPOMEHIINBA, & UMEHHO
YIOBJIETBOPEHUETO OT 00pa3a Ha COOCTBEHOTO TSJIO U Xpa-
HUTEITHO TOBEJICHNUE, ce O0SACHSBA C TIOMOIITA HA BH3MOXKHO
Hal-ManmbK Opoil (haKTOpH, CHIBPIKAIIM JOTHYCSCKH B3au-
MOCBBp3aHU eanHUIN. Mspkata Ha KMO 3a anexBaTHOCT €
0,803 (t.e. >0,5), a TecTrT Ha Bartlett 3a chpepuunoct e Sig. =
0,00, xoeTo oKa3Ba, 4e € MPUEMIIMBO M3IMOI3BAHETO Ha (ak-
TOpeH aHanu3. Pesynratute oT pakTOpHUS aHATIN3 MTOKa3axa,
ye uMa mecT (akTopa, KOUTO BIUSAT BBPXY YAOBIETBOpE-
HHETO OT 0Opa3a Ha COOCTBEHOTO TAJIO U XPaHUTEITHO ITOBE-
nenne (Buk Taom. 2). Te obscHsBaT 66,99% oT HaOMIONaBa-
HaTa IPOMEHIINBA.

Ta6n. 2. [JlemepmuHaHmu, enusiewu 8bpxy eb3rpuemMaHemo
Ha obpa3sa Ha cob6cmeeHOMo Msio U XpaHUumesiHo

FOODS AND NUTRITION

» developing health-damaging habits, such as induced
vomiting, taking medications to reduce appetite,
laxatives, and diuretics.

To reduce and highlight the main determinants that
influence the perception of body image and eating
behaviors was used factor analysis. Some of the studied
signs with factor weight < 0.5 were removed from
analysis (Ne3, Ne 6, Ne9 and Nel9, Table 1). The other
signs were subjected to rotation using the Varimax
method that aims at increasing their factor weights on
account of those that were removed. In this way, the
studied variable, namely satisfaction of body image and
eating behavior, is explained using the least possible
number of factors containing logically interconnected
signs. The Kaiser-Meyer-Olkin measure of sampling
adequacy is 0,803 (i.e. >0.5) and Bartlett’s Test of
sphericity is Sig. = 0.00, which proves that the use of
factor analysis is acceptable. The results from factor
analysis have shown that there are six factors that
affect satisfaction of body image and eating behavior
(see Table. 2). They explain 66,99% of the observed
variable.

Table 2. Determinants influencing the perception of body
image and eating behavior

rosedeHue
KomnoHeHTtu / Component
1 2 3 4 5 6
Mpuemame nu medukameHmu/do- Do you take medication/ 0.845
6aeKu, 3a HamansAeaHe Ha anemu- supplements to reduce appetite?
ma?
lpuemame au pasxaabumenHu u Do you take laxatives and/or 0.812
/Junu/ duypemuyu (eewecmea 3a diuretics (substances to urinate)
ypuHupaHe), 3a 0a He HanvaHeeme? | to keep from gaining weight?
Cnyy4ea nu Bu ce cned xpaHeHe da Do you sometimes throw up 0.671
nosbpHeme o ceoe esdaHue, 3a voluntarily after eating in order
da He HanvaHeeme? not to gain weight?
lpednovyumame au da ce xpaHume | Do you prefer to eat alone so that | 0.614
camu, 3a 0a He suxcdam opyaume others do not see the amount and
KOKB80 KO/aUYecmeo XpaHa u euo type of food you eat?
usaxdame?
Cnay4ea nu Bu ce 0a 2ybume KoH- Do you ever lose control of your 0.510
mpon npu xpaHeHe u 0a uzarndame | eating and eat a large amount
HABEOHBH 20/1AMO KO/U4Yecmeo of food at once, making you feel
XpaHa, cned Kkoemo 9da ce yyecmea- | guilty?
me euHoeeH/a?
JAopu u da HAMame HadHopMeHO Even if you are not overweight, 0.793
mezsn0, cmpaxyeame AU ce MHO20 are you very afraid of gaining
om HanvaHAeaAHe? weight?
Umame nu cunHo xenaHue 0a 6b- Do you have a strong desire to be 0.622
deme no-cna6/a? thinner?
Teznomo Bu eause au mHozo cuaHo | Does your weight affect your 0.564
Ha HacmpoeHuemo u camovyecmeu- | mood and self-esteem?
emo Bu?
Cmpemume nu ce da cnazeame Are you struggling to diet to lose 0.527
duema, 3a 0a omcaabHeme? weight?
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KO Kasiopuu umMma 8ve ecaKa XPGHG?

many calories are in each food?

Onumeame nu ce 0d u3Ka4yume Are you trying to cut out foods 0.821
XpaHu om mMmeHomo cu, Koumo from your menu that negatively

enuaam HecamueHo Ha ¢puzypama | affect your figure (lead to

Bu (600am 0o HadHopmeHo meano | overweight and/or obesity)?

u/unu 3amavcmsaeaHe)?

N36s28ame nu XpaHU C BUCOKO Cb- Do you avoid foods high in 0.760
dvpiaHue Ha 8baaexudpamu (kap- | carbohydrates (potatoes, rice,

modu, opus, xna6, cnadu Hewa)? bread, sweet things)?

Yyecmeame au ce Hedobpe cned Do you feel unwell after eating 0.663
Kamo cme AU 8UCOKOKA/AOPUYHA high-calorie food (pasta, sweets,

XpaHa (mecmeHu usdenus, cnadku- | candy, chocolate, etc.)?

wu, 60H60HU, WOK0AAO u dAp.)?

Cmapaeme au ce da cnedume, koa- | Do you try to keep track of how 0.611

KbCHAMO ¢ Mucau 3a adeHe?

with thoughts of eating?

Cnyuea nu Bu ce 0a npesxcdame, Do you overeat because you find 0.754
3awyomo Bu e mpyodHo 0a cnipeme it hard to stop eating?

da ademe?

Ymvm Bu aH2axupaH nu e Henpe- Is your mind constantly occupied 0.714

peH/a, Koeamo euxcdame maa0mo
cu e o2nedasomo?

see your body in the mirror?

TpyOHo nu ce KOHYyeHmMpupame 8bp- | Do you have trouble 0.781
Xy Opyau Hewya, KO2amo mucaume concentrating on other things
3a xpaHeHe? when you think about eating?
Yyecmeame au ce Heydoesnemeo- Do you feel dissatisfied when you 0.698

Cnopmysame AU UHMEH3UBHO, 3a Do you exercise intensely to burn 0.750
da u3pa3zxodseame Kaasopuu? calories?
JosonHu au cme om ¢pu2ypama cu? | Are you satisfied with your body 0.663

image?

[TepBusit dakrop odsicusiBa 34,12% OT yJI0BIETBOPEHOCTTA
oT 0o0pa3a Ha COOCTBEHOTO TSUIO U XPAHUTEIHO MOBEICHHE.
Bropust dakrop obscusisa 9,08%, Tperusr paxrop — 7,81%,
4eTBBPTUAT pakTop — 5,93%, nerust dpakrop — 5,2% u mec-
Ut paxrop — 4,85%.

ANCKYCHUA

MonenuTe Ha XpaHEHE cpe]] ObITapCKUTE THMHA3UCTH, KAKTO
U TIPH TIOBEYETO MJIA/IN XOpa B €BPOITEHCKHUTE CTPaHH, Ce Xa-
PaKTEpU3UPAT C MO-YECTO MPOMYCKAHE HA XPAHEHUS, OTKOI-
KOTO MpH no-Majkute fena (10) 1 HIChK mpueM Ha TII0/I0BE U
3enenuynu (10, 11). Hammure pesynratu noTBBpIKIaBaT Impe-
JIMIIHU KOHCTATalliu, & MMEHHO Y€ MOMHUYETaTa IpOoIyCcKaT
3aKyckara rno-uyecto or Mmomuetara (10, 12, 13), Ho 3a paznuka
OT HaIIUTE PE3yJITaTH, Yy>KIU POYyUBAHUS JIOKa3BaT, 4e MO-
MHUYEeTaTa saT oBeye MIIOA0BE U 3€JIEHUYLH B CPAaBHEHHUE C
momuetara (10, 14).

Criopen HIKOW TTPOYyYBaHUsI OCHOBHATA MPUYMHA 32 TIPOITyC-
KaHe Ha 3aKycKa W 00si/1, KAKTO M TIO-HUCKHS IIPUEM Ha ILIO-
JIOBE W 3€JICHUYIIM Cpel Jerara U MIaJuTe Xopa € TeXHUSAT
COIMATHO-UKOHOMHMYECKH cTaryc. Jlenata ¥ MIIaIexuTe ¢
HUCBHK COLMATHO-UKOHOMHYECKU CTATyC ChOOIIABAT IO-YeC-
TO HEraTMBHU XPAHUTEIHU HABUIIM, OTKOJKOTO Jelara u
MJIAJIEKUTE C BUCOKO COITMATHO-MKOHOMHYECKO ITOJIOKEHHE
(10, 14-16). Nmaiiku mpenBuj COIUATHO-HKOHOMHYECKATa
cutyanus B bearapus, Te3u KOHCTaTallud MOTAT Ja OOSCHAT
HETaTUBHUTE PE3yNTaTH, KOUTO IOy IHXME.

HenoBosctBoTO OT 00pa3a Ha COOCTBEHOTO TSJIO MPH I'MMHAa-
3UCTUTE € IIUPOKO PAa3MPOCTPAHEH MPOOIEM U B APYTH MPO-

The first factor explains 34,12% of satisfaction of body
image and eating behavior. The second factor explains
9,08%, the third factor — 7,81%, the fourth factor — 5,93%,
the fifth factor — 5,2% and the sixth factor — 4,85%.

DISCUSSION

Eating patterns among Bulgarian high school students,
as well as among most young people in European
countries, are characterized by more frequent skipping
of meals than among younger children (10) and a low
intake of fruits and vegetables (10, 11). Our results
confirm other previous findings that girls skip breakfast
more often than boys (10, 12, 13), but in contrast to our
results, other studies find that girls tend to eat more
fruits and vegetables than boys (10, 14).

According to some studies, the main reason for
skipping breakfast and lunch, and a lower intake of
fruit and vegetables among children and young people
is their socioeconomic status. Children and young
people with low socioeconomic status report more often
negative habits than children and young people of high
socioeconomic position (10, 14-16). Considering the
socioeconomic situation in Bulgaria, these findings can
explain the negative results we obtained.

Body dissatisfaction among high school students is a
widespread problem in other studies as well (17-20).
Research suggests that internalizing stereotypical ideals
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yuBanus (17-20). U3cnenBanusTa mokasBaT, ye HaJaraHeTo
Ha CTEPECOTHUITHHU HJIcaIH 3a KpacoTa (kato ciabu/ 6e3 Tibc-
TUHU WA MYCKYJIECTH/ATIICTHYHH) BIIHsIE Ha MIIQJIUTE X0pa U
TE 3aI0YBAT Ja Bh3IPHEMAT TE3U HJICaTH KaTO CBOH COOCTBE-
HU CTaHJapPTH, KOETO MOXE Ja MOBJIHSC HA TEXHUTE HATJIACH
u He3npaBocioBHO moBenenue (7, 21, 22). HecrmocoOHOCTTA
UM Jia ce ChOOPa3sIT C HATIOKEHUTE CTAHIAPTH 33 HAYMHA, 110
KOWTO TpsiOBa J1a MU3IJIeXK/1a TAJIOTO UM, BOJH /IO HEY/OBJIET-
BOpeHHe U cpe 1Bara moja (21). ToBa HemoBoICTBO OT 0Opa3a
Ha COOCTBEHOTO TSUIO MPU MIIJHUTE XOpa € CBBP3aHO C pas-
BUTHETO Ha XPAHUTEIIHU Pa3CTPOUCTBA, HAMAJIEHO [ICHX0-CO-
[UAJIHO OJIarornojiyuyue W MpuOsSrBaHe KbM HE3JIPaBOCIOBEH
HauuH Ha KUBOT (1).

MHOXKeCTBO MPOYUYBAHUS ICMOHCTPUPAT 3HAYUTEIIHU aCOIIH-
aIuu MEXTy 3aTrPIKEHOCTTA 332 00pa3a Ha COOCTBEHOTO TSUIIO,
HEMPaBUJIHOTO XPAaHEHE M MO-HUCKOTO Ka4eCTBO Ha YKUBOT
TIpU MBXKE M KEHH B CTYACHTCKa BB3pacT (2, 3, 23), koeTo ¢
MOTBBPJICHO C TOMOIIITA Ha (PAKTOPEH aHAJIN3 U B HACTOSIIIIOTO
npoyuBaHe. Pesynrarure ycranoBuxa miect (akropa, CBbp-
3aHH C YJOBJCTBOPCHUCTO/HE YIOBJICTBOPCHUETO OT 0Opa3a
Ha COOCTBEHOTO TSUIO M XPAHUTEIHOTO MOBEJICHNE, @ UMEHHO
XPaHHUTEIHH Pa3CTPONCTBA, HUCKO CAMOYYBCTBHUE, OpaHUyYa-
BaIll0 XpaHEeHe, NMpesyKIaHe, ASMpecHsi, TPEKOMEPHHU yIIpax-
HEHUSL.

3AKINIOYEHUE

XpaHUTEIHUTE Pa3CTPOMCTBA, EMOLMOHAIHMUAT CTpEC H
MPOMEHUTE B MOJEIUTE HAa XpaHEHE ca TSICHO CBBP3aHU C
YyBCTBOTO Ha HEYIOBJIETBOPEHOCT 11O OTHOIIIEHHUE Ha COOCT-
BEHOTO Tsy10. OUEBUAHO €, Ye XOpaTa, U3MUTBAIIHN NOA00HH
npobseMu, 9ecTo ce OOpAT ¢ BB3MPUATHETO CH 32 COOCTBE-
HUTEe cu Tena. ETo 3amo e HaJoKUTETHO YCHIIHMATA 3a Ha-
ChpUyaBaHEe Ha 3/PaBOCIOBHO IOBEJCHHE Ja OBAaT Hacode-
HU KOHKPETHO KBM OHE3W, KOUTO BB3MPHEMaT Telara CH B
HeraTHBHa CBeTIMHA. MokeM e(EeKTHBHO Jia ce CIIPaBUM C
TOPETIOCOYCHUTE MPOOIEeMH, KaTO C€ ChCPEIOTOYNM BBPXY
TEXHUKH 32 MO00psiBaHE HA MOJOKHUTEIHOTO CaMOBB3IPHU-
ATHE Ha COOCTBEHOTO TSJIO U HAChPYAaBaHE HA 37[PaBOCIOBHO
XpaHUTETHO MoBeneHue. To3H IeeBr MOAXO0/I MMa 3a IIeJT He
caMo J1a 00JIeKYH MOMEHTHUTE CHMIITOMH, HO CBHIIO TaKa ce
CTPEMHU 12 HACHPYH ABJITOCPOYHO OJIATrOMOIydne U MCHXOII0-
FUYECKa yCTOMUYNBOCT.
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HPLC-UV METO[ 3A
ONPEOENAHE HA
CbABPXAHUETO HA
BOOOPOAEH NEPOKCUA
B USBEJIBALLUU NMPOOYKTHU
3A 3bbBM

AntoH TaueB, BasenTuna Xpucrosa-barnacapsm,
Cgetia IleTpoBa

HaL]MOHaﬂeH yenmvp no 06“46071’18@}!0 3dpaee u anaausu

PE3IOME

Buveeodenue: B nocieonomo oecemuiemue cmana nonyasip-
Ha ynompebama na uzbensawju npooyKmu 3a 360U, cbObp-
arcauu 6000poden nepoxcud. Coeaacho e8ponetckomo 3a-
KOHOOAmMeaCmeo moi e paspeulen 3a 61azane 6 npooyKmu
Kakxmo 3a npoghecuonaina, maka u 3a 1uyHa ynompeod, 8
xkonyenmpayuu om 0,1 0o 6%. [lonadanemo Ha HUCKU KOH-
yeHmpayuu om 6000P00eH NEPOKCUO 8 YCMHAMA KYXUHA He
600U 00 HeO1A2ONPUAMHU ROCAEOUYU, HO NPOOBANCUMETIHA-
ma my ynompeba modice 0a 008ede 00 30pABHU PUCKOEE.

Ilen: Paspabomka na memoo 3a onpedeisne Ha 8000POOeH
nepoxcuo 6 uzbensawu NPOOYKmu 3a 3v0u.

Mamepuan u memoou: Memodvm ce 0cHO8a8A HA OKUC-
JIeHUemo Ha 6000POOHUSL NEPOKCUO € MPU@eHuIpoc@uu
(TPP) 0o mpugpenungocgun oxcuo (TPPO) u nocredsawus
oopamno ¢azoe HPLC- UV ananus na mpugenunpocpun
okcuo (TPPO) npu Ovnoicuna Ha evanama 255 nm.

Pesynimamu: MemoOovm e npuiodicen 3a aHaiu3 Hd Mbp2o6-
CKU NPOOYKMU 3a TUYHA YHOmpeda, cvbOvpaIcawu kapoamu-
den nepoxcud (urea peroxide) unu xapbonamen nepokcuo
(sodium percarbonate).

Oébcvacoane: Pesynmamume om aumaiusupanume npooy-
KMu NOKA36amM CbOMEEMCMEUe HA ChbOBPACAHUEMO HA 60-
dopooen nepokcud cvc cmounocmume 8 Peenamenm (EO)
Ne 1223/2009 e. na Esponetickusi naparamenm u Ha Cvgema
OMHOCHO KO3MemuuHume npooyKkmu 3a uzbensane Ha 3v0u-
me (om 0,1 0o 6%).

3axnrouenue: Memoowom e nooxoosuw 3a yeaume Ha oQuyu-
anHust Koumpoa 6 pabomen ooxeam 30,00 + 180,00 ug 6odo-
pooen nepoxcud/kg npooyxkm (om 0,08 % 0o 10% eodopooen
nepoxcuo).

Karo4oBu 1yMu: BoIoposieH NEpOKCH], ypea
MIEPOKCHU ]I, KapOOHATECH MEPOKCHU I, N30eTBAIIIH
npoxyktu 3a 356, HPLC-UV Merton

BbBEAEHUE

Bonoponnusat nepokcun (H,0,), mosznar ome noa Hazsanue-
to nepxuapoin (30%) u xucinoponna Boxa (3%), e Hal-Ipoc-
tuat ot nepokcuaure (Pur. 1). 3a WBpBHU NBT € U30IUPAH
npe3 1848 r. Toii mpeacraBisiBa OHCTpa TCYHOCT O€3 IIBST,
IIPH BUCOKHU KOHIIEHTPALMH 110 OJIe10 CHH, C 0CTpa MUPU3Ma,
cMmecBa ce 100pe ¢ Boga. CHIICH OKHCIUTEN € M y4acTBa B
pennLa OKUCIUTEIHU PEaKIUN.

POPULATION HEALTH

HPLC-UV METHOD
FOR DETERMINATION
OF HYDROGEN PEROXIDE
CONTENT IN TEETH
WHITENING PRODUCTS

Anton Tachev, Valentina Hristova-Baghdassaryan,
Svetla Petrova

National Center of Public Health and Analyses

ABSTRACT

Introduction: Over the last ten years the use of teeth
whitening products containing hydrogen peroxide
(H,0,) has become popular. According to European
legislation, it is allowed to be added to products for
both professional and personal use, in concentrations
from 0.1 to 6%. Ingestion of low concentrations of
hydrogen peroxide in the oral cavity does not lead to
adverse effects, but its long-term use can lead to health
risks.

Aim: Development of a method for the determination of
hydrogen peroxide in teeth whitening products.

Material and methods: The method is based on the
oxidation of hydrogen peroxide with triphenylphosphine
(TPP) to triphenylphosphine oxide (TPPO) and the
subsequent reverse phase HPLC-UV analysis of TPPO
at a wavelength of 255 nm.

Results: The method was applied to the analysis of
commercial products for personal use containing urea
peroxide or sodium percarbonate.

Discussion: The results of the analyzed products show
compliance of the hydrogen peroxide content with the
values in Regulation (EC) No. 1223/2009 of the European
Parliament and of the Council of 30 November 2009
on cosmetic products (recast), especially for oral care
products - teeth whitening (from 0.1 to 6%).

Conclusion: The method is suitable for official control
purposes in the working range 30.00 ~ 180.00 ug of
H,0, per kg product (from 0.08 % to 10% hydrogen
peroxide).

Key words: hydrogen peroxide, urea peroxide,
carbonate peroxide, teeth whitening products,
HPLC-UV method

INTRODUCTION

Hydrogen peroxide (H,O,), also known as perhydrol
(30%) and oxygen water (3%), is the simplest of the
peroxides (Fig. 1). It was first isolated in 1848. It is a
clear, colorless liquid, at high concentrations to pale
blue, with a pungent odor, miscible with water. It is a
strong oxidizer and participates in a number of oxidation
reactions.
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POPULATION HEALTH

Yo

Q@uaypa 1. Xumudecka cmpykmypa Ha 8000p0O0eH repokcud
(H,0,)

MMa mupoko NpHIIOKEHHE KaTo M30eNUTeNl Ha BBIHCHH H
[aMy4HH ThKaHH, Ha KOXKH, CJIaMa, TI0XKBJITENIN IIACTMACOBH
KOMITOHEHTH, TP TIPOU3BOJICTBOTO HA XapTHsl; B METUIIHATA
KaTo Je3nH(EeKTaHT; 3a U3pycsiBaHe Ha kocaTa. B mocnenHo-
TO JECETHJIETHE CE M3II0JI3Ba M KAaTO aKTHBHA ChCTABKA IPU
MIPOM3BOJICTBOTO Ha M30EJIBAIIM TPOIYKTH 32 3b0H, IPEANM-
HO Karo KapOaMuJeH rnepokcu/ (urea peroxide), kapOoHaTeH
nepokcu (sodium percarbonate) u mp.

[TacTuTe 3a 360H, MO3HATH HA MACOBUS IOTPEOHTEN C TIpe-
TEHIMTA ,,M30eBalM”, B MOBEUETO CIydYal HE ChABPIKAT
BOJIOPOJICH TIEPOKCHU/T KaTo u30eBaiia chetaBka. Korato Toi
MPUCHCTBA BBB (hOPMYyJIaIlusiTa, CIeABa aa Ob/Ie MOCOUCH MPH
eTUKeTHpaHe Karo KapbammujaeH mepokcun (urea peroxide)
WU kapOoHateH nepokcu/ (sodium percarbonate).

BomopoaHHAT EPOKCH € pa3pellieH B ChCTaBa Ha MPOIYKTH
3a n3beBaHe Ha 30U KakTo 3a mpoecHoHaliHa, Taka M 3a
nuuHa yrnorpeba. [lomasaHeTo Ha HUCKU KOHIEHTPAI[MH OT
MEePOKCH/I B yCTHATA KYXHUHA HE BOJIM JIO PUCK 32 Pa3BUTHE HA
pak (1). [Ipu npoabHKUTETHA €KCIIO3UIINS U BbB BUCOKH KOH-
LHEHTPALUN MOXKE J1a YBPEIU MEKUTE M TBBPAUTE ThKaHH HA
yctara (2). [Ipu reHeTHYHO Mpeapas3noNoKeHH JINIA U TAKUBA
C MOBUIIEH PUCK OT paK Ha YCTHATa KyXWHA IMOPAIU IPEKO-
MepHa yroTpe0a Ha aJIkoX0J ¥ TFOTIOHEBH U3JIEINHsI, TO3U PUCK
MO>Ke JIOI'BJIHUTEITHO J]a HapacHe OT MHOTOKpaTHaTta yrnorpeoa
Ha n30enBaly NPoAyKTH 3a 30u. Cient npuarane Ha kapoa-
MHUJICH TIEPOKCH/]] M M30eNBali areHTH Ha 0a3aTa Ha BOIOPO-
JICH MEPOKCU, 3HAUUTEITHU KOJHMYECTBA OT HEro MpeMHUHAaBaT
npe3 aentuna. Cien npodecronantna ynorpeda Ha u3bdenBa
rei (38%) ca HaOMronaBaHM yBpeKIaHUS Ha myinmaTa (3).

[IponykTute 3a n30enBaHe Ha 3601, MPeJHAZHAUCHH 32 TMYHA
yrnoTpeda, ChabpKaT KOHIICHTPAIUN Ha BOIOPOCH TEPOKCH T
B ananasoHa oT 6% 70 10% u U3uCcKBaT MPOABIKUTEIEH KOH-
takT (20 yaca), 3a 1a Obae nocturuar eekt (3). ExeaHeBno-
TO M3MOJI3BaHE HA TaKMBa MPOJAYKTH ¢ HUCKM HuBa Ha H,O,
MOYeE Ja JOBEJIE 10 CIIYYailHU MIPEXOIHH APa3HEIIH e)EKTH C
Mpe/IIecTBalla s38a (4) Wik IPEeXoIHO HAaMAIsIBAHE HA CHJIa-
Ta Ha CBhP3BAHE HA eMailyia ¥ ICHTHHA HETIOCPEACTBEHO CJIC]T
nzoenBaneto (5).

[Ipodecnonanno nzbenBane ce MPOBEKIA C TTO-BHCOKH KOH-
[EHTPAlliK Ha BOIOPOJIEH MEPOKCUT, TOCTHTAIIH 110 35% u
camMoO OT JIeKap MO JeHTalHa MenuiuHa. IIpomsBogurenn
IIPENOPBUBAT IOHE 2 CEaHCa C HAHACSHE HA KOHTAKTEH I'ell 3a
20 MUHYTH HJIU TI0BEYE, 32 Ja Ce MIOCTUTHE KEJTAHUAT ePeKT
(3). U36enBaniuTe areHTH, KOUTO M3MOI3BAT MJIM FeHepUpaT
BUCOKHU HHBA Ha HZOZI/IJ'II/I OpraHvu4Hu NEpoKCUIU, Morat Jaa
MPEAM3BHUKAT JIOKAJIM3UPaHa OpallHa TOKCUYHOCT Clie]l IPO-
JUBJDKUTETHA SKCIIO3UIUS U [IPH HeMPaBUIHA yroTpeoa (4).

\

H

Figure 1. Chemical structure of hydrogen peroxide
(H,0)

It is widely used as a bleaching agent for woolen
and cotton fabrics, leather, straw, yellowed plastic
components, in the production of paper; in medicine as
a disinfectant; for lightening hair. In the last decade,
it has also been used as an active ingredient in the
production of teeth whitening products, mainly as urea
peroxide, sodium percarbonate, etc.

Toothpastes known to the mass consumer with the
,whitening® claim, in most cases do not contain
hydrogen peroxide as a whitening ingredient. When it
is present in the formulation, it should be indicated on
the labeling as urea peroxide or sodium percarbonate.

Hydrogen peroxide is permitted in teeth whitening
products for both professional and personal use.
Ingestion of low concentrations of peroxide in the oral
cavity does not lead to the risk of developing cancer
(1). Prolonged exposure and in high concentrations
can damage the soft and hard tissues of the mouth (2).
In genetically predisposed individuals and those at
increased risk of oral cancer due to excessive use of
alcohol and tobacco products, this risk may be further
increased by repeated use of teeth whitening products.
After application of carbamide peroxide and bleaching
agents based on hydrogen peroxide, significant amounts
of it pass through the dentin. After professional use of
whitening gel (38%), damage to the pulp was observed
3).

Teeth whitening products intended for personal use
contain concentrations of hydrogen peroxide ranging
from 6% to 10% and require prolonged contact (20
hours) to achieve an effect (3). Daily use of such
products with low levels of H,O,may lead to occasional
transient irritant effects with preexisting ulceration (4)
or a transient reduction in enamel-dentin bond strength
immediately after bleaching (5).

Professional whitening is carried out with higher
concentrations of hydrogen peroxide, up to 35%, and
only by a dentist. Manufacturers recommend at least 2
contact gel application sessions of 20 minutes or more to
achieve the desired effect (3). Bleaching agents that use
or generate high levels of H,O,or organic peroxides can
cause localized oral toxicity after prolonged exposure
and when misused (4).
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3akoHodamesicmeo

[Ipe3 2007 r. HayyHUAT KOMUTET 3a HOTPEOUTEICKUTE MPO-
nyktu (SCCP) xbm EBpormeiickata komucus myOauKyBa
CTaHOBHILE OTHOCHO yoTpebara Ha BOJOPOJICH MIEPOKCH]L B
MPOAYKTH 3a OpajiHa XUTHUEeHAa U IPOIYKTH 3a n30esBaHe Ha
3p0uTE (6), B KOETO ca 0000IICH! HATMYHUTE TOKCUKOJIOTHY-
HU JIaHHU 32 yroTpedara BOJIOPOJICH nepokcu. B 3akitoue-
HHUETO CE [T0COYBA, Ye M3IMOJI3BAHETO Ha MPOAYKTH 32 N30el-
BaHe Ha 3b0u, chabpxkamu 0,1 10 6% BOAOPOJEH MEPOKCHI,
TpsiOBa Ja ObJe OrpaHUYEHO MO HAYMH, KOWTO rapaHTHpa
pa3yMHO NpenBUIMa yroTpeda 1o OTHOIIEHHE Ha YeCToTa-
Ta M IPOJBIDKUTEIIHOCTTA HA TIPUIIOKEHHE.

CerinacHo Permament (EC) 2019/831 na Komucusita ot 22
Maii 2019 roguna 3a uzmenenue Ha npunoxenus 11, 11l u V
kbM Pernament (EO) Ne 1223/2009 na EBponeiickus napia-
MeHT ¥ Ha ChBeTa OTHOCHO KO3METUYHHTE IIPOJYKTH € H3-
MeHeHo BrnucBane 12 ot Ilpunoxenue III, cBbp3ano ¢ yno-
Tpebara Ha BomopoaHua mepokcua (H,O,) B xozmernkara.
VYnorpeOuTte My BKIIIOYBAT OKHCIUTEN B OonTe 3a Koca (10
12%), B mponyKTH 3a Koka (10 4%), B IPOAYKTH 32 BTBBP/Is-
BaHe Ha HOKTHTE (10 2%), B TPOAYKTH 3a YCTHATa KyXHHAa (10
0,1%), B mponykTu 3a n3bensane Ha 360uTe (0T 0,1 10 6%) 11 B
IIPOYKTH, NIpeTHa3HauYeHH 32 MUTIIN (10 2 %).

LenTa Ha HacTosAmaTa CTATH € Jla Ce pa3pabOTH aHAIUTH-
4eH METOJ 32 ONpeAessiHe Ha ChIBPKAHUETO Ha BOLOPOJICH
NEPOKCH] U IIPWIIOKH B Pa3IHYHH MPOAYKTH, €TUKETHPAHH
KaTo ChABPIKAIIN ypea Iepokcu s (urea peroxide) mimu xap6o-
HaTeH mepokcup (sodium percarbonate), mpeaiaraHu B Thp-
rOBCKaTa Mpe)ka M JIOCTBIIHY 32 JINYHA yIoTpeoda.

3a xomuvecTBeHOTO onpenensane Ha H,O, B mponykTn 3a us-
OenBane Ha 3p0uTe B KOHIIeHTparuu ot 0,08% 1o 10% (m/m) B
KpaiHuUs POAYKT Ce U3IO0NI3Ba TEHHOXPOMATOTPa)CKH METO
¢ UV gmerexkuus. MeTonsT ce OCHOBaBa Ha OKHUCICHHETO Ha
tpudpennndochun (TPP) no rpudpennndochun okeun (TPPO),
HPLC-UV ananu3 Ha nony4enus TPPO u npeusuncisBaHe B
% na cpappikanuero Ha H,O, o popmyna (Our. 2) (7).

L0

Qduaypa 2. NonyvyasaHe Ha mpugheHuUrIchocghuH okcud

MATEPUAN U METOAU

PeakTuBu u pasrsopu

W3non3BaHu ca peakTHBY C aHAJIUTHYHA YUCTOTA:
o amneronutpui, HPLC grade, (CAS Ne 75-05-8);

*  Bogoponen nepokcun (H,0,), 30% Bonen pasteop, (CAS
Ne 7722-84-1);

*  tpudennndocdun (TPP), 99%, (CAS Ne 603-35-0);

*  JBOMHO AeCTHJIMpPaHa BOJA.

POPULATION HEALTH

Legislation

In 2007, the Scientific Committee on Consumer
Products (SCCP) of the European Commission
published an opinion on the use of hydrogen peroxide
in oral hygiene products and teeth whitening products
(6), which summarized the available toxicological data
on the use of hydrogen peroxide. The conclusion states
that the use of teeth whitening products containing 0.1
to 6% hydrogen peroxide, must be limited in manner,
which ensures reasonably foreseeable use in terms of
frequency and duration of administration/application.

In accordance with Regulation (EU) 2019/831 of May
22,2019 amending Annexes II, IIT and V to Regulation
(EC) No 1223/2009 of the European Parliament and of
the Council regarding cosmetic products, entry 12 of
Annex III concerning the use of hydrogen peroxide has
been amended regarding the use of hydrogen peroxide
(H,0,) in cosmetics. Its uses include an oxidizing agent
in hair dyes (up to 12%), in skin products (up to 4%),
in nail hardening products (up to 2%), in oral care
products (up to 0.1%), in teeth whitening products (from
0.1 to 6%) and in eyelash products (up to 2%).

In this article, we will focus on analytical method
development for determining the content of hydrogen
peroxide and apply it to various products that contain
urea peroxide or carbonate peroxide, offered in the
marketplace and available for personal use.

For the quantification of H,O, in teeth whitening
products at concentrations from 0.08% to 10%
(m/m) in the final product, high-performance liquid
chromatography-ultraviolet (HPLC-UV) detection
method was used. The method is based on the oxidation
of triphenylphosphine (TPP) to triphenylphosphine
oxide (TPPO), HPLC-UV analysis of the obtained
TPPO and recalculation in % of H,O, content by
formula (Fig. 2) (7).

CpC
H,0, IJ, =

-

Figure 2. Production of triphenylphosphine oxide

MATERIAL AND METHODS

Reagents and Solutions

Reagents of analytical purity were used as follows:
» acetonitrile, HPLC grade, (CAS No. 75-05-8);

hydrogen peroxide (H,O,), 30% aqueous solution,
(CAS No. 7722-84-1);

 triphenylphosphine (TPR), 99%, (CAS No. 603-35-0);
* double distilled water.
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JlaGopaTopHo o0opyaBaHe

e TemHE MepuTenHu koi6u ot 25 ml u ot 100 ml, uen-
TpodyxHU enpyBeTKH oT 10 ml, aBTOMaTHYHU MUIIETHU C
nipomensiuB ooem (10 + 100) ul u (1 + 5) ml;

e Amnanutuuna Be3Hna ¢ Tounoct 0,0001 g.

IIpouenypa

e OCHOBEH CTaHAapTEeH pa3TBOpP Ha BOJOPOJCH HEPOKCH]L
1000 pg/ml H,0O,: - 0,23 ml ot 30% BozneH pa3TBop Ha
BOJIOPOJICH IIEPOKCH/I CE JIOBEXKa 10 ToueH odem ot 100
ml ¢ IBOWHO JieCTUIIMPaHA BOJIA.

*  Kammbpaumonnu pastBopu: anukBoTH (0,75; 1,5; 3,0; 4,0;
4,5 ml) oT OCHOBHUS CTaHJAPTEH PA3TBOP C KOHLEHTpa-
nus 1000 pg/ml ce paspexnar g0 TodeH 00eM B THMHH
MepHUTeIHHN Koia0u 25 ml ¢ pa3TBOp Boja: alleTOHUTPHII
(35 : 65). [lomyueHuTe pabOTHA KaTHOPAIHOHHH PA3TBO-
pu ca ¢ korneHTpamun: 30; 60; 120; 160; 180 pg/ml.

e Crangapren pastBop Ha tpudenmipochun TPP: Ilpe-
et ce 0,0655 g +£0,0001 g TPP u ce pa3TBOpsT C arie-
TOHUTPHUJI B TBMHA MEPHUTENHA KoJi0a oT 25 ml.

* B TeMHE nenTpodyxuu enpysetku ot 10 ml ce cmec-
Bar 5 ml aneronutpui, 3 ml Boga, 1 ml TPP u 1 ml ot
CBHOTBETHHSI CTAHJAPTEH Pa3TBOP WM OT aHAJIW3UpaHa-
Ta 1poda. XoMOreHUu3upaHUTe pa3TBOPHU IIPECTOSBAT HA
THMHO B IIPOJIBJDKEHNE Ha Hali-MaJIKo 2 Yaca, clie]] KOeTO
ce MPOBEK/Ia TeYHO-XpoMarorpadcku aHaius.

Anaparypa

3a ananu3 e u3noi3BaH TeueH xpomarorpad Agilent-Series
1050 ¢ UV nerextop HP 1050, mpoussenen ot pupma Agilent
Technologies, CAILl. Xpomarorpadckure ycinoBus ca OINTH-
MHU3UPAHHU C 11 NMOCTUTaHe HAa MaKCUMaJIHO ChOTHOIICHHUE
CUTHAJI/IIIYM.

* Komona — oOpatHodaszoBa koioHa Purospher RP-18
(Spm);

*  MoOunHa ¢a3a — TpaJUeHT — alleTOHUTPUT : BOJa

o Tlotok Ha moOwmIHaTa (paza — 1,0 ml/min;

* UV gerexmus npu 225 nm;

e UmxexuuoneH odem — 10 pl;

*  Bpewme na 3agppkane nva TPPO = 2,72 min.

Kanubpupane

KanubpupaHeTo € M3BBPIICHO MOCPEICTBOM aHAIHM3 Ha Ce-
pusi OT 5 KaauOpalnOHHU PAa3TBOPH Ha BOAOPOJICH TEPOKCHI.
ITocTpoena e kanuOpaMOHHA KPUBA M U3BEJICHO ypaBHEHNUE-
TO HA 3aBUCHMOCTTA MEXAY KOHIICHTPAIMUTE HAa BOJOPOJICH
MEPOKCH]] B CTAaHAAPTHUTE PAa3TBOPH M IUIOMIMTE HA MOIY-
yeante nukoBe (Dur. 3). KoepumueHTsT Ha KOpenanus Ha
oJtyuyeHoTo ypaBHeHue e 0,9942.

POPULATION HEALTH

Laboratory equipment

e Dark volumetric flasks of 25 ml and of 100 ml,
centrifuge tubes of 10 ml, automatic pipettes with
variable volume (10 + 100) pl and (1 + 5) ml;

* Analytical balance with an accuracy of 0.0001 g.

Procedure

» Hydrogen peroxide stock standard solution 1000 pg/
ml H,0,: - 0.23 ml of 30% aqueous hydrogen peroxide
solution is made up to an exact volume of 100 ml with
doubly distilled water.

» Calibration solutions: aliquots (0.75; 1.5; 3.0;
4.0; 4.5 ml) of the stock standard solution with a
concentration of 1000 pg/ml are diluted to exact
volume in dark volumetric flasks 25 ml with solution
water: acetonitrile (35 : 65). The obtained working
calibration solutions have concentrations: 30; 60; 120;
160; 180 pg/ml.

* Triphenylphosphine TPP standard solution: Weigh
0.0655 g +0.0001 g TPP and dissolve with acetonitrile
in a dark 25 ml volumetric flask.

e Mix 5 ml of acetonitrile, 3 ml of water, 1 ml of TPP and
1 ml of the respective standard solution or the analyzed
sample in 10 ml dark centrifuge tubes. Homogenized
solutions were allowed to stand in the dark for at least
2 hours, after which liquid chromatographic analysis
was performed.

Equipment

An HPLC Agilent-Series 1050 with a HP 1050 UV
detector, manufactured by Agilent Technologies, USA,
was used for analysis. Chromatographic conditions are
optimized to achieve maximum signal-to-noise ratio.

e Column — reversed phase column Purospher RP-18
(Sum);

* Mobile phase — water:acetonitrile gradient;

* Mobile phase flow rate— 1.0 ml/min;

e UV detection at 225 nm;

* Injection volume — 10 pl;

e TPPO retention time = 2.72 min.

Calibration

Calibration was performed by analyzing a series of 5
hydrogen peroxide calibration solutions. A calibration
curve was constructed and the equation of the relationship
between the concentrations of hydrogen peroxide in the
standard solutions and the areas of the peaks obtained
was derived (Fig. 3). The correlation coefficient of the
resulting equation is 0.9942.
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3APABE HA HACEJIEHNETO

HanubGpaumoHHa Kpusa Ha sogopoaen nepokcug (H202)

Maowy

QPuaypa 3. KanubpayuoHHa kpuea Ha 6000pPOOEH NMEPOKCUO

IlocTurnarure napamMeTpu oT KaJ'II/I6pI/IpaH€TO Ha TEYHO-XPO-
MaTOFpa(I)CKaTa CUCTeMa Ca HNpCACTAaBCHU B Ta6m/1ua 1.

Ta6n. 1. AHanumuyHU Nnapamempu Ha Memoda

POPULATION HEALTH

Hydrogen peroxide (H202) calibration curve
6000

5000 .

4000 0.
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3000

2000 £y
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Figure 3. Hydrogen peroxide calibration curve

The parameters obtained from the calibration of the
high performance liquid chromatography system are
presented in Table 1.

Ta6n. 1. AHanumuyHuU Napamempu Ha Memooda

MapameTtpu Ha HPLC-UV ugH,0,/ mi CbabprKaHue Ha Analytical parameters ug H,0,/ ml % H,0,
meToga, H,0,,% of the HPLC-UV method

MpaHWLA Ha OTKpUBaHe 15,00 0,04 Limit of Detection (LOD) 15,00 0,04

(LOD)

MpaHWLa Ha KonnuecTse- 30,00 0,08 Limit of Quantification 30,00 0,08

Ho onpegensaHe (LOQ) (LOQ)

PaboTteH obxBaT 30,00 + 200,00 0,08 + 10,00 Working range 30,00 + 200,00 | 0,08+10,00

AHaTUTHYHUAT 100MB NpH KoHIeHTpanus (45,00 + 4,33) pg/
ml e 94,16%, a npu kouneHTpamnus (130,00 £ 11,85) ug/ml e
97,41%.

Mpuno:xkenue na HPLC-UV metoa npu onpeaessine
Ha BOJOPO/IeH NMepOKCcH/1 B H30eJBaIM NPOAYKTH
3a 360H

AHanu3upaHu ca S5 npoayKTa — U30eIBalllK MUCATIKH 32 3601
(nBa BUAA), n30eMBAIIN ITACTH 32 350 (IBa BUIA) M KOMILICKT
(Kit) 3a m30enBaHe, B KOWTO € ACKIAPHUPAHO ChIbPKAHUC HA
BOJIOPOJICH Tiepokcua camo B rena (Pur. 4). Benuku npomy-
KTH Ca ETHKETHPAHU KAaTO ChIIbPIKAIIH BOJIOPOJICH IEPOKCHUT
U ca MpeJIHA3HAYEHH 33 JINYHA yIoTpeda.

The analytical yield at a concentration of (45.00 + 4.33)
pg/ml was 94.16%, and at a concentration of (130.00 +
11.85) pg/ml it was 97.41%.

Application of the HPLC-UV method for the
determination of hydrogen peroxide in teeth
whitening products

S products were analyzed - teeth whitening pens (two
types), whitening toothpaste (two types) and a whitening
kit, in which the content of hydrogen peroxide only in
the gel is declared (Fig. 4). All products are labeled as
containing hydrogen peroxide and are intended for
personal use.

Queypa 4. N36ensawu npodykmu 3a 3b6u

Figure 4. Teeth whitening products
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30PABE HA HACEJIEHNETO

Or Bcsika npo0a ¢ mpereriieHo koaunyectBo oT 0,1 10 2,0 g
(Tabm. 2) ¢ rounoct 0,0001 g u ¢ pa3TBOPEHO BHB BOJA B Me-
putenHa koj6a ot 50 ml. OnpeneasHeTo HA ChABPIKAHUETO
Ha BOJIOPOJICH TIEPOKCH/JL € TIPOBEJCHO B CHOTBETCTBUE C IIPO-
Lenypara, OrnucaHa Ipy cTaHIapTHUTE Pa3TBOPH.

PE3YNTATHU

Konnentpanusara Ha Tpudenundochun oxcun (TPPO) B pg/
ml 3a Bcsika mpoda e U3YnCIeHa IPU CpeTHa CTOWHOCT OT U3-
MepBaHUATa (n = 4), ChOTBETHO IpensuncieHa B g/l (tadm.
2). KomnaectenoTo onpenensue Ha H,0, B /100 g mpoxykT
(%) e n3umcnen no Gopmynara:

CXVX100xXF s
1000 x5W

R (%) =

KBJICTO

» R — KoHUEeHTpanusaTa Ha H202 B %;

» C — uzuncnenara konuenTpauus Ha H,0,B npobara B g/1,
CBITIACHO KaJIHOpalnOHHATA KPUBA;

» V —o00emMbT Ha pa3pexaane Ha mpodara B ml;
» SW — macara Ha npobara, B g;
» F - daxrop Ha crangapraus pasrsop (F = 1).

[TosryueHnTe pe3ynTaTH NpU aHAIM3a Ha U30EIBALIUTE IIPO-
IYKTH 32 360H ca IPEACTaBeHH B Ta0I. 2. Bcuuku mponykTu
MOKa3BaT ChABPKAHUE HAa BOJOPOJCH EPOKCH]I B TNANIA30HA
ot 0,1 10 0,3%, KOETO € B ChOTBETCTBUE C U3HUCKBAHMATA Ha
€BPOICHCKOTO 3aKOHOAATENCTBO. Pasmupenara Heonpeneie-
HocT Ha pesyararute € oT 0,03 no 0,06 pg/ml, win 0,01% 3a
BCHYKH aHAJIM3UPAHU IPOTYKTH.

Tabnuua 2. Pe3ynmamu om aHanu3 Ha u3beneawju
npodykmu 3a 3b6u

POPULATION HEALTH

From each sample, an amount of 0.1 to 2.0 g (Table 2) was
weighed to the nearest 0.0001 g and dissolved in water
in a 50 ml volumetric flask. The determination of the
hydrogen peroxide content was carried out in accordance
with the procedure described for the standard solutions.

RESULTS

The concentration of triphenylphosphine oxide (TPPO)
in pg/ml for each sample was calculated at the average
value of the measurements (n = 4), respectively
recalculated in g/l (Table 2). The quantification of H,0,
in g/100 g product (%) was calculated using the formula:

CXVx100xXF

R (%) =00 xsw

where
» R — the concentration of H202 in %;

» C—the calculated concentration of H,O, in the sample
in g/l, according to the calibration curve;

» V —sample dilution volume in ml;
» SW — mass of the sample, in g;
» F - factor of the standard solution (F = 1).

The results obtained in the analysis of teeth whitening
products are presented in table. 2. All products show
a hydrogen peroxide content in the range of 0.1 to
0.3%, which is in accordance with the requirements of
European legislation. The expanded uncertainty of the
results is 0.03 to 0.06 pg/ml, or 0.01% for all products
analyzed.

Ne | U36enBawim NnpoayKTH 3a 3b6M Maca Ha KoHueHTpauua Ha | KoHueHTpauua HZOZ, %
npo6arta, g TTPO, Ha TPPO, g/I (g/100 g npo-
ug/ml,n=4 AYKT)
1 | U3bensawa nucanka 3a 3b6u, sug 1 0,3353 19,61 0,020 + 0,05 0,29+0,01
2 | U3benBala nacTa 3a 3b6m "CHexkHa meHTa" 1,0789 21,37 0,021 £ 0,05 0,10+0,01
3 | len ot KomnnekT 3a usbensare "Whitening Kit" 0,3181 19,04 0,019 + 0,05 0,30+0,01
4 | N3benBawa nacTa 3a 36U "3MMHO 3eneHo" 1,0530 23,81 0,024 £ 0,06 0,11+0,01
5 | U3bensawa nucanka sa3bbu, Bua 2 0,1545 13,96 0,014 £ 0,03 0,23+0,01
Table 2. Results of analysis of teeth whitening products
Ne | Teeth whitening products Mass of the Concentration of | Concentration H,0,, %
sample, g, TTPO, pg/ml, of TPPO, (g/100 g product)
n=4 g/l
1 | Teeth whitening pen type 1 0,3353 19,61 0,020 + 0,05 0,29+0,01
2 | Whitening toothpaste "Snow mint" 1,0789 21,37 0,021 +0,05 0,10 +£0,01
3 | Gel from a whitening kit "Whitening Kit" 0,3181 19,04 0,019 +0,05 0,30+0,01
4 | Whitening toothpaste "Winter Green" 1,0530 23,81 0,024 + 0,06 0,11+0,01
5 | Teeth whitening pen type 2 0,1545 13,96 0,014 £ 0,03 0,23 +0,01
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30PABE HA HACENEHWETO

OBCBHXOAHE

[MonyyeHnure pe3yaTaru B M3MUTBAHUTE MPOIYKTH Ca B UH-
tepBana ot 0,10 mo 0,30% BOOOPOACH MEPOKCHI, KOETO €
B CBHOTBETCTBHE C H3uckBaHmsATa Ha Permament (EO) Ne
1223/2009 r. na EBpormetickus mapiamednT U Ha ChBeTa OT-
HOCHO yroTpedaTta Ha BOJIOPOJICH MEPOKCH/I B MPOIYKTH 32
n30enBane Ha 3p0uTe (0T 0,1 1O 6%).

Ha ¢ur. 5 e mpencrasena xpomarorpama Ha ['est OT KOMITJIEKT
3a n3bensane “Whitening Kit”, choTBercTBaIma Ha KOH-
uentpanus Ha TPPO 0,019 g/l (mpoGa 3 — T'est OT KOMITJIEKT
“Whitening Kit”), choTBeTCTBAIlla HA KOHICHTpALMATA Ha
H,0, B rena 0,30%. ToBa € Hali-BUCOKMAT TOJyY€H PE3ynTar
3a ChABPKAHME Ha BOIOPOJAEH MEPOKCHA B M30enBaly mpo-
JIyKT, IPE/JIarat Ha na3apa 3a Ju4Ha ynorpeoa.

POPULATION HEALTH

DISCUSSION

The results obtained in the tested products are in the
range from 0.10 to 0.30% of hydrogen peroxide, which is
in accordance with the requirements of Regulation (EC)
No. 1223/2009 of the European Parliament and of the
Council on the use of hydrogen peroxide in products for
teeth whitening (from 0.1 to 6%).

In fig. 5 shows a chromatogram of the gel “Teeth
Whitening Kit” with a TPPO concentration of 0.019 g/1
(sample 3 — gel of the Whitening Kit) corresponding to
a H,0, concentration in the gel of 0.30%. This is the
highest result obtained for hydrogen peroxide content in
a whitening product on the market for personal use.

=TETF

@uaypa 5. Xpomamozpama Ha npoba 3 - 2en om Komnnekm
3a usbeneaHe “Whitening Kit”

3AKNIOYEHUE

[Mpusoxen e Te4HO-XpoMaTorpad)cku METO/ C YJITpaBHOJIE-
TOBA JIETEKI[US 33 OMpENeNIsTHE HAa KOJHYECTBEHOTO ChIbP-
JKaHHe Ha BOJOPOJICH MEPOKCU]] B M30eNBaIM MPOAYKTH 32
3p0u. [locturaarara rpanuna Ha orkpuane (LOD) e 0,04%.
I'pannnara Ha onpenensae ¢ 0,08%. PazpaboreHusT MeToxn
MOXeE J]a ce MpHiara 3a OnpejessiHe Ha BOJOPOJCH MepOK-
CHJ B KO3SMETHYHH MPOAYKTH B nuamna3oHa ot 0,08% mo 10%.
AHaIATHYHUAT TOOUB € B Anama3oHa ot 94% mo 97% 3a pa-
OOTHHS 00XBAT.

pe3yHTaTI/ITe OT MOBEACHUTE MU3IUTBAHUA BBHPXY I/136eJ'IBaH_[I/I
KO3METHYHU IIPOAYKTH 3a 350U IIOKa3BaT, 4e KOJINYeCTBaTa Ha
BOJIOPO/IHUS IIepokcuA ca B nuana3ona ot 0,1 1o 0,3% u oTro-
BapsIT HA U3MCKBAHUSTA Ha €BPOIEHCKOTO 3aKOHO/IATEJICTBO.

KHUTONUC / REFERENCES

1. Mahony C., S.P. Felter, D.A. McMillan, An exposure-based
risk assessment approach to confirm the safety of hydrogen
peroxide for use in home tooth bleaching, Regulatory Toxicology
and Pharmacology 44 (2006) 75-82.

2. Walsh, L. J. Safety issues relating to the use of hydrogen
peroxide in dentistry, Australian Dental Journal 2000;45:(4):257-
269.

Figure 5. Chromatogram of sample 3 - Whitening Kit gel
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TPYOOBA MEOVLMHA

CbH U YMOPA NPU AKYLWEPKH
B SABUCUMOCT OT CMEHHA
HOLWHA PABOTA U ABJIITU
PABOTHU YACOBE

Hpnna Iexoa, Katst Banresosa

Hayuonanen yenmvp no obwecmeaeno 30page u anaiusu

PE3IOME

Bweeoenue: Pabomnomo epeme Ha axyuiepkume Hecmo
BKIIOUBA CMEHHA paboma, HOWeH mMpyo, NPOOBINCUMETHO
pabomuo 8peme u u38vbHpedeH mpyo, KOeno modice 0a 0onpu-
Hece 3a Hapywasane Ha YUPKAOUAHHUME PUMMU, HApYUleHUe
HA COHA UL YMOpa.

Ilenma na npoyusanemo e oa ce npociedu epexmvm om
cMenHama HowHa paboma u Ovieume pabomuiL acose 6bp-
XY CbHs U yMOpama npu aKyulepku, pabomewu 8 3a8e0eHust
3a OOHUYHA NOMOUY.

Mamepuan u memoou: Ilposedeno e cpe3o060 npoyusane,
exmousawo 176 axywepru na év3pacm 48.9 + 13.1 coounu
om 9 boanuyu ¢ >150 neena. Ilonvinena e aHOHUMHA AHKem-
Ha Kapma, 8K1048auia unpopmayus 3a pabomuume yacose u
cmennume pesicumu Ha paboma. Kauecmeomo na cvhs e npo-
credeno ¢ anxkema 3a cvHs (KSS) na Kaporunckus uncmu-
Mym u e u3yucien uHdexcvm na kawecmeomo Ha cvius (SQI),
a ymopama - ¢ uncmpymenm om 9 gvnpoca, oyenssauu QHu-
3UYECKOMO U NCUXUYECKOomo cbemosinue. CmamucmuiecKku-
me aHAIU3U Ca U3BbPULEHU CbC cmamucmuyecku nakem IBM
SPSS Statistics 15.0.

Pesynimamu: 73.9% om axyuiepxume pabomsm Ha 8bpmsauu
ce cmenu, 75.9% - Howen mpyo, kamo 65.5% pabomsm nose-
ye om 5 HowHu cmenu Ha mecey. 40.1% pabomam 41-50 uaca
ceomuuno, 22.8% — 51-60 vaca u 13.6% >61 waca na ceomu-
ya. Kauecmeomo Ha cvHa e enrouieno npu pabomewgume 3-4
u >5 HowHu cmenu Ha mecey (3a SQI F=2.922; p=.036), Ho ce
8b3CMANH0658a Cle0 npeMuHagane Ha OHeseH mpyo (3a SOI
F=7181; p=.001). Hapywasane Ha kauecmeomo Ha CbHA ce
Habaooasa npu akyulepkume, pabomewu >61 vaca ceomuu-
no (F=3.516; p=0.017). Hugama na ymopa ce noguwagam npu
HOWHA paboma u npoObIANCUMENTHO PADOMHO 6peme U Kope-
aupam ¢ uzevHpeonus mpyo (r=.19; p=.014).

3axatouenue: Ysenuuasanemo Ha 6pos Ha HOWHUME CMEHU U
pabomuume yacoge Ha ceOMU4HA 0A3a 800M 00 HAPYUIeHUs
HA CbHA U NOBUUIEHO HUBO HA YMOPA U NOGUUABAM PUCKA 3A
30pagemo na aKyuiepKume.

KurouoBu 1ymn: akymepku, CMeHHa paboTa, HOILEH
TPYA, ABIATH paOOTHH YacoBe, ChH, yMOpa

BbBEAEHUE

CMmeHnHarta paboTa, BKIIF0YBAIIA HOIICH TPY/I, € CBhP3aHa C pe-
IUna cnenuGUIHU TPOoOIeMU 332 MHAWBHIA, KOUTO Hal-00II0
MOTaT JIa Ce OIPEIEIISAT KaTo (PU3UOIOTUIHH, 3APABHU U COIH-

OCCUPATIONAL HEALTH

SLEEP AND FATIGUE IN
MIDWIVES IN RELATION OF
NIGHT SHIFT WORK AND LONG
WORKING HOURS

Irina Cekova, Katya Vangelova
National Center of Public Health and Analyses, Bulgaria

ABSTRACT

Introduction: The working time of midwives often
includes shift schedules with night work, long working
hours and overtime, which can contribute to circadian
disruption, sleep impairment and fatigue.

The aim of the study was to follow the effect of shift
work and long working hours on sleep and fatigue in
hospital midwives.

Material and methods: A cross-sectional study,
comprising 176 midwives of age 48.9<13.1 years from 9
hospitals with >150 beds was carried. The anonymous
questionnaire included information on working hours
and shift system. The sleep quality was studied with
Karolinska Sleepiness Scale (KSS) and sleep quality
index (SQI) was calculated. Fatigue was followed with
9 questions instrument, rating physical and mental
conditions. The statistical analyses were carried out
with IBM SPSS Statistics 15.0 statistical package

Results: 73.9% of the midwives worked rotating shifts
and 75.9% night shifts, 65.5% - more than 5 night shifts
per month. 40.1% worked 41-50 hours per week, 22.8%
- 51-60 hours and 13.6% >61 hours per week. The
quality of sleep was impaired in those working 3-4 and
>5 night shifts per month (for SQI F=2.922; p=.036),
but restored after quitting night shift work (for SQI
F=7181; p=.001). The quality of sleep was impaired
with midwives working >61 hours per week (F=3.516;
p=.017). Fatigue levels increased with night work and
long working hours, and correlated with overtime
(=.19; p=.014).

Conclusion: Sleep impairment and fatigue increase
was found with increase in the number of night shifts
and working hours on weekly basis, which rises health
concerns for midwives.

Key words: midwives, night shift work, long
working hours, sleep, fatigue

INTRODUCTION

Shift work including night shifts is associated with
a number of specific problems for the individual,
which can be broadly defined as physiological, health
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TPYOOBA MEOWLIMHA

aiaHu. OCHOBHUTE (PU3MOIOTMYHM MTPOOJIEMH ca HapyIICHHU -
Ta B JICHOHOIIHNUTE PUTMH, Pa3CTPOHCTBATA HA CHHS M yMOpa-
ta. [I[poMeHnTe B IMpKaAMaHHUTE PUTMU Ha OpraHu3Ma Ipu
CMEHHa M HOIIHA paboTa W IpU YABIDKEHH pabOTHU CMEHH
MMaT HeONaronpusTeH eekT BbpXy ChHS KaKTO [0 OTHOIIE-
HHE Ha HEroBaTa IMPOJBIDKUTEIHOCT, TaKa U IO OTHOIICHHUE
Ha Ka4ecTBOTO My. XpOHHYHATa ymMopa € Ipyro xapakTep-
HO OIUIaKBaHE Ha CMEHHUTE paboTHHUIM. OIIaKBaHUATA OT
yMopa ca 0COOSHO H3pa3eHH cilell HOLHA CMsHa, a 110-c1ado
- cnen cytpenrHa cMsHa (1). BIomeHusaT ChbH U MMOBUIIICHUTE
HUBa HA yMOpa OT CBOsI CTpaHa ca MperocTaBka 3a Hebaro-
MPUSTHHU TIOCIIETUIIH 32 3[PABETO MMOCPECTBOM HEIOCTAThY-
HO Bb3cTaHOBsBaHE (2). CMeHHaTa paboTa ChII0 Ce CBbP3Ba U
C TOBHIIEH CTPEC, TPEBOXKHOCT M €MOIIMOHAIHO M3TOILICHHUE
(3). PaboTa Ha ynbibKeHN cMeHHM (TOBede OT 8 4aca Ha JICH)
U ¢ U3BBHpeAEH TPy (moBeve oT 40 yaca Ha ceMUIA) MOXKE
Ja UMa HeONarompusTHH MOCICIHIN BBPXY Ka4eCTBOTO H
KOJIMYECTBOTO Ha CHHS, XPOHWYHATA YMOpa, CTpeca, TPEBOXK-
HOCTTa, OAMTEIHOCTTA U 31paBeTo Ha paboTHUIMTE. Hsakon
M3CIIEBAHUS OTKPUBAT MOBHUIIEH PUCK OT CHPICYHOCHIOBH,
SHIOKPUHHY, ICHXUYIHH U IPYyTHU 3a0onsBaHus (4-9).

Hamwm npoyuBanus cpen siekapu (10) ¥ MEIUIIUHCKU CECTPH
(11) moka3Bat, 4e CMEHHaTa padboTa, 0COOCHO HOIITHATA CMCH-
Ha paboTa M IBITUTE PAOOTHH YacoBE, BIIOIIABAT CHHS U JI0-
MpHHACAT 32 yMopa. CHHIMBOCTTA H YMOpAaTa ce MOBHIIIABAT C
HAIPEIBAHETO HA CMEHUTE, C O-BHCOKH CTOMHOCTH TI0 BpEMe
Ha HOITHUTE cMeHH (12).

CMmeHHaTa paboTa C HOIIHUA CMCHH M YIBHKEHOTO PabOTHO
BpEMeE ca YECTO CPEeIlaHU B CEKTOP ,,3/IpaBeona3pane™. 3apas-
HUTE CIICITUAINCTH B OOTHIYHATA oMo Ha rpaa Codus pa-
0OTAT MPEIUMHO BBPTSIIHA CE CMCHH C HOILCH TPY/, C BUCOK
ST Ha pabOTENIUTe IBJITH PaOOTHHU YacOBE HA THEBHA U CEJI-
Mu4Ha 0a3a (13).

LlenTa Ha U3cIeBAHETO € Aa Ce MPOCiean ePEeKThT OT CMEH-
HaTa HOIIHA pa0doTa U ABJITUTE PAOOTHH YaCOBE BBPXY CHHSI U
HUBaTa Ha yMOpa IpH aKylepKu, paboTelH B 3aBENICHNS 3a
OOJIHWYHA TTOMOIII.

MATEPWAIN U METOOU

[IpoBeneHo € cpe3oBO MpoydBaHEe, KOETO BKIFOUBA 9 OOTHU-
mu (>150 nmerma) B Codusi, benrapus, kato gact ot mpoyd-
BaHE HA PHCKOBHTE (D)aKTOPH 3a 3APaBETO B 3ApaBeola3Ba-
HeTo. [IpoydBaHeTO € aHOHMMHO M BKJIOUBa 176 akyriepku
Ha cpemHa Bb3pacT 48.9413.1 roguHu U cpeieH TPYAOB CTaX
26.8+13.4 ronuHN.

AHKeTHaTa KapTa BKJIIOYBa MH(OpMalMs 3a IpejaliecTBa-
IIMTE U HACTOSALIUTE paOOTHH IpadyilM HA CIICIIHAIUCTHTE,
JlaJIM HACTOSIIIUAT paboTeH rpaduk BKIIOYBA CaMO JHEBHHU
CMEHH, CaMO HOLIHM CMEHH, CYTPEIIHU/CIeJ00eJH! CMEHH
WM BBPTSIIM ce cMeHH. HolHara cMsiHa e onpezesieHa Karo
oTpaboTeHnuTe YacoBe, KOUTO nomnajaat mexay 22:00 — 06:00
vaca. ChIo Taka ¢ cbOpana nHpOpMAIKs 32 TOBA KOJIKO HOIII-
HU CMEHHM ca u3pabOTeHH 3a Mecell U 3a MPOJbJIKUTEIHOC-
TTa Ha CMEHUTE. 32 J]a ce HAlpaBu OLIEHKAa Ha UCTOPHSITA HA
HOIIIEH TPYA, aHKeTHpaHUTE choOIIaBaT Opos Ha FOAUHUTE,
paboTHIIM HOIIHU CMEHHU. BKitoueHu ca BbIIPOCH, CBbP3aHU
C M0JIaraHeTo Ha M3BBHPEJCH M JIOII'BJIHUTENEH TPy (BTOPO

OCCUPATIONAL HEALTH

and social. The main physiological problems are
disturbances in circadian rhythms, sleep disorders
and fatigue. Changes in the body‘s circadian rhythms
during shift and night work and during extended work
shifts have an adverse effect on sleep - both in terms of
its duration and its quality. Chronic fatigue is another
typical complaint of shift workers. Complaints of
fatigue are particularly pronounced after night shifts,
and less so after morning shifts (1). Impaired sleep
and increased levels of fatigue, in turn, predispose to
adverse health effects through insufficient recovery
(2). Shift work is also associated with increased stress,
anxiety and emotional exhaustion (3). Working long
working hours (more than 8 hours per day) and overtime
(more than 40 hours per week) can have adverse effects
on the quality and quantity of sleep, chronic fatigue,
stress, anxiety, alertness and health of workers. Some
studies have found an increased risk of cardiovascular,
endocrine, mental and other diseases (4-9).

Our studies among physicians (10) and nurses (11)
showed that shift work, especially night shift work and
long working hours impaired sleep and contributed to
fatigue. Sleepiness and fatigue of nurses were found
to increase with the progress of the shifts, with higher
values during night shifts (12).

Night shift work and long working hours are common
in healthcare sector. Healthcare professionals in the
hospital care of Sofia work mainly rotating shifts with
night work, with a high proportion of those working
long working hours on a daily and weekly basis (13).

The aim of the study was to follow the effect of shift
work and long working hours on sleep and fatigue in
hospital midwives.

MATERIAL AND METHODS

A cross-sectional survey was conducted that included
the 9 hospitals (>150 beds) in Sofia, Bulgaria, as part of
a study of health risk factors in health care. The survey
was anonymous and 176 midwives with an average age
of 48.9 + 13.1 years and an average work experience of
26.8 = 13.4 years participated in the study.

The questionnaire included information about the
professionals® previous and current work schedules,
whether the current work schedules included only day
shifts, only night shifts, morning/afternoon shifts, or
rotating shifts. Night shift is defined as the hours worked
that fall between 22:00 and 06:00. Information was also
collected on how many night shifts were worked per
month, and for the length of the shifts. To assess night
work history, respondents reported the number of years
they worked night shifts. Questions related to overtime
and multiple work places and whether they increased
night work were included. The average hours worked
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paboTHO MACTO), ¥ JaJIH MOJIAaraHeTO Ha TOMBIHUTEICH TPYA
yBenn4aBa HouHus Tpya. CpenHurte oTpaboTEeHH YacoBe Ha
ceMUIIa ca CyMUPaHU B clieHUTe KaTeropuu — 21-40 ydaca,
41-50 gaca, 51-60 yaca u > 60 yaca/ cCEIMHUYHO.

Y4YacTHUIIUTE MOIMBITHUXA aHKETa 3a ChHA Ha KapomnHckus
WHCTUTYT, CHIBpKalla BBIPOCH OTHOCHO ,,IPOIBIKHUTE-
HOCT Ha CBHS", ,,KAYECTBO Ha CHHA, ,,HEIOCTATHUYCH CHH",
,yMoOpa CyTpHH cief] chOyXaane", ,,JISCHO 3acluBaHe", ,,Ch-
Oy>kJlaHe 1Mo BpeMe Ha ChH", ,,chO0y kK aaHe TI0-paHo OT HEOOXO-
JTUMOTO™ | ,,ChbH Ipe3 Is1aTa Holl . BeIpocuTe ca OLeHeH! ¢
5 ToukoBa ckana (1 — o cbH, 5 — 06e3 MpoOIEeMHU ChC CHHS).
dopMupaH U U3YUCICH € MHJICKC Ha KAUYeCTBOTO HAa CHHS
(sleep quality index SQI) ot BeIpOCHTE, CBBP3aHU C ,,CHOYXK-
JlaHe 10 BpeMe Ha ChbH®, ,,JIECHO 3acHUBaHE", ,,KaueCTBO Ha
CBHHA U ,,ChH NPE3 LsIaTa HOLL ™.

3a oleHKa Ha HAJM4YME U CTENCH Ha yMOpaTa, U3CJIeBAHUTE
JUIA MOMTBIHUXA aHKeTHA KapTa OTHOCHO TAXHOTO (pu3mye-
CKO M TICUXHWYECKO ChCTOSHUE B Kpasi Ha paOOTHHUS AeH. AH-
KeTHaTa KapTa BKJIIOYBA BBIIPOCH OTHOCHO XapaKTEPUCTUKU
Ha TI04YMBKaTa cies paboTa, CTEIeH Ha yMopa B Kpas Ha pa-
OOTHHS JIeH, U3ue3BaHe Ha CUMIITOMHTE Ha yMopa Ciej Be-
yepsi, U3U€3BaHE Ha CUMITOMHUTE Ha yMOpa €[Ba Ha BTOPHUS
TIOYMBEH JICH, TPYIHOCT 32 KOHIICHTpUpaHe clie]l paboTa, mpo-
OseMu B 00IIYBaHETO Clie]l MPUKIIIOYBAHE Ha paOOTHHUS JIEH,
HEOOXOJMMOCT OT TIOBEYE BPEME 33 N34e3BaHE HA CUMITTOMH-
Te Ha yMopa cie]] paboTa, KeTaHUe 32 YCaMOTEHOCT 33 OKOJIO
Jac cies padoTa, JIMICA Ha JKEJTaHue Jla Ce MPaBH KaKBOTO U
Ia e cieq paboTta mopaau yMopa, KakTo U HEBB3MOXKHOCT 3a
ONTHMAJIHO M3BBPIIBaHE Ha paboTaTa B Kpas Ha pabOTHHA
JIeH TIopajii yMopa.

JlanHnTEe ca BBBENECHH M OOPAaOOTEHH CHC CTATUCTHYECKH
nakeT IBM SPSS Statistics 15.0. Ilpunoxxenn ca ANOVA u
KOpEJIAIMOHEH aHaJIM3 ¥ HUBOTO Ha 3HAYMMOCT € OIpejielie-
Ho Ha p<0.05.

PE3YNTATH

JlaHHUTE OT MPOyYBaHETO MOKA3BaAT, Y€ HAWU-TOJISIM ASJ OT
akymepkute (73.9%) paboTaT BBPTAIM CE CMEHH, KaTo
65.5% wmar HajJ 5 HOIIHM CMEHU MeceuHo, 6.5% umar 1o
1-2 HOLIHKM CMEHU MeCe4YHO, a 6% 10 3-4 HOIIHU CMEHHU M€-
ceqHo. 75.9% paboTtsaT HouTHU cMeHH, 21.1% ca mpemuHann
Ha JHEBEH Tpya U enBa 3% He ca paOOTHUIIM HUKOTA HOUI-
HH cMeHU. Haif-ronsiMm 511 oT akymepkute (65.7%) psiko
moslaraT U3BBHpENeH TpyAd, 13.7% 1o 2-3 mbpTH CeAMUYHO,
a 2.9% monaraT u3BBHpENEH TPy Bceku JeH. ChIo Taka
eHa He Majka 9acT oT TaX (34.9%) crobmiaBat, ue paboTsT
Ha BTOpO paboTHO MscTo. ToBa BoaM /10 yBelnW4YaBaHEe Ha
paboTHUTE YacoBe CEAMHYHO M JaHHHUTE [IOKA3Bart, ye Jie-
6T Ha paboremuTe 10 40 paboTHU yaca ceamuaHo € 23.5%,
Ha paboremure 41-50 gaca ceamuyno e 40.1%, mo 51-60
paboTHH "yaca cenMu4HO - 22.8%, a 13.6% pabotat wHag 60
Yyaca CeJIMHYHO.

YcTaHOBEHO €, Y€ MPOABJDKUTEIIHOCTTA Ha ChHS € MO-HUCKA
MpH aKyIOIepKHUTE C >5 CMCHH Ha MECeIl, HO Pa3lIUKHUTE HE
nmocturat 3HaunMocT (Tabmumna 1). CpenHHATE CTOWHOCTH Ha
MOYTH BCHYKHU XapaKTEPUCTHKH HAa CHHS KaTO ,,HEJOCTATHUCH
CBH", ,,yMoOpa CyTpHuH cief ch0yKaaHe™, ,,IECHO 3acliBaHe"
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per week were summed up in the following categories
— 21 - 40 hours, 41 — 50 hours, 51 — 60 hours and > 60
hours/week.

The participants completed the Karolinska sleep
questionnaire, which includes questions regarding

EEINNT3 EERNNT3

“sleep duration”, “quality of sleep”, “insufficiency of

99 <¢ 9 <

sleep”, “fatigue in the morning after awakening”, “ease
of falling asleep”, “waking up during sleep”, ,‘early
awakening” and “sleeping throughout the night”. The
questions were rated on a 5-point scale (1 — bad sleep,
5 — no sleep problems). A sleep quality index (SQI)
was formed and calculated from the questions related
to ,,waking up during sleep®, ,,case of falling asleep®,

»quality of sleep™ and ,,sleeping throughout the night”.

To assess the presence and degree of fatigue, the subjects
answered questions related to their physical and mental
state at the end of the work day. The questionnaire
included questions related to characteristics of rest after
work, the degree of fatigue at the end of the working
day, disappearance of fatigue symptoms after dinner,
disappearance of fatigue symptoms on the second
day off, the difficulty to concentrate after work, the
communication problems after the end of the working
day, the need for more time for the symptoms of fatigue
to disappear after work, the desire for seclusion for
about an hour after work, the lack of willingness to
do anything after work due to fatigue, as well as the
inability for optimal work performance at the end of the
day due to fatigue.

Data were processed with the IBM SPSS Statistics 15.0
statistical package. ANOVA and correlation analysis
were applied, and the level of significance was set at
p<0.05.

RESULTS

The survey data showed that the largest share of
midwives (73.9%) worked rotating shifts, with 65.5%
having more than 5 night shifts per month, 6.5% having
1-2 night shifts per month, and 6% 3-4 night shifts
per month. 75.9% worked night shifts, 21.1% switched
to day work, and only 3% never worked night shifts.
The largest share of midwives, 65.7%, rarely worked
overtime, 13.7% worked 2-3 times a week, and 2.9%
worked overtime every day. Also, a significant part of
them (34.9%) reported that they had a second job. This
led to an increase in the working hours per week and
the data showed that the share of those working up to 40
working hours a week was 23.5%, working 41-50 hours
a week - 40.1%, 51-60 working hours a week - 22.8%,
and 13.6% worked more than 60 hours a week.

Sleep duration was found to be lower with the midwives
with >5 shifts per month, but the differences did not reach
significance (Table 1). The mean values of nearly all sleep
characteristics as “insufficiency of sleep”, “fatigue in the

morning after awakening”, “ease of falling asleep” and
“sleep throughout the night” indicated impairment of
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1 ,,ChH NIpe3 IAjaTa HOIll' TIOKa3BaT HapyIllleHHe Ha ChHS Ipu
aKyIIepKUTe ¢ >3 CMEHU Ha Mecell, a XapaKTePUCTUKUTE ,,Ch-
Oy’kJaHe Mo BpeMe Ha ChbH' U ,,paHHO CHOYXJaHe" Mpu aKy-
HIEpKUTE C >5 CMEHU Ha MECEL, HO JaHHUTE CBIIO HE JOCTH-
rar 3Ha4YMMOCT. Pe3ynraTure moka3BaT 3HaYMMO BIIOIIABAHE
Ha KauecTBOTO Ha chHsI 1 SQI B 3aBHCHMOCT OT Opost HA OTpa-
OOTEHNTE HOIIIHN CMEHU Ha MECEIl, BUIUMO IIPH paboTenuTe
1o 3-4 CMEHU U TIPH TOBeYe OT 5 HOITHU CMEHH MECEYHO.

Tabnuuya 1. Konuyecmso (4acose) u ka4ecmao (1=r10w CbH,
5=nurica Ha Mpobremu CbC CbHS) Ha CbHSA U yMopa
(1=Hucka cmeneH, 9=8ucoka cmeneH) crioped 6pos

OCCUPATIONAL HEALTH

sleep with the midwives with >3 shifts per month, and
the characteristics “waking up during sleep” and ,‘early
awakening” with the midwives with >5 shifts per month,
but the data also did not reach significance. The results
showed a significant impairment of sleep quality and
SQI depending on the number of night shifts worked per
month, visible for those working 3-4 shifts and more than
5 night shifts per month.

Table 1. Quantity (hours) and quality (1=poor sleep,
5=no sleep problems) of sleep and fatigue (1=low,
9=high) according to the number of night shifts

HOWHU CMEHU MeCe4YHO per month
Mokasarenu/ Indexes 0 1-2 3-4 >5 F
cmeHm / shifts | cmenum / shifts | cmenu / shifts | cmenu / shifts
n=36 n=11 n=9 n=105

MpoabnxuTenHocT Ha cbHA / Sleep duration 79+1.2 79+1.4 7.8+2.3 76+1.4 NS
KauecTBo Ha cbHa / Quality of sleep 3.6+0.8 3.6+0.7 29+0.6 3.1+0.9 3.516*
HepocTtatbueH cbH / Insufficiency of sleep 2.8+1.2 3.0+£1.3 23+1.5 23+1.1 NS
Ymopa cyTpuH cnepg cbbykaaHe / Fatigue in the 2.8+0.9 2.8+0.7 2.6+0.7 2.6+0.8 NS
morning after awakening
JNlecHo 3acnusaHe / Ease of falling asleep 3.3+0.9 34+1.1 3.1+0.6 3.0£1.0 NS
Cb6yxpaaHe no Bpeme Ha cbH / Waking up during 3.0+1.1 3.0+1.1 31+1.3 2.7+0.9 NS
sleep
PaHHO cbbypaHe / Early awakening 3.2+1.2 29+1.3 3.0+1.3 28+1.1 NS
CbH npes uanara Ho, / Sleep throughout the night 35+1.3 34+1.3 3.0+£1.2 3.0+1.0 NS
sal 3.3+0.7 3.31+0.7 29+0.5 29+0.6 2.922%*
Ymopa / Fatigue 5031 6.0+2.9 3.7+3.6 55+3.1 NS

*<0.05 *p<0.01 ***p<0.001

*0<0.05 *p<0.01 ***p<0.001

BronraBane Ha KaueCTBOTO Ha ChHSI € YCTAHOBEHO IIPU aKy-
mepkuTe, padboremu Hag 61 gaca ceqmuaHo. He ce HabIr0-
JlaBaT 3HAYUMHU Pa3JIMKM 332 OCTAHAJIUTE XapaKTePUCTUKH
Ha CBhHS, KaKTO U 3a HUBaTa Ha yMmopa (Tabmuma 2)

Tabnuuya 2. Konuyecmso (4acose) u kadecmeo (1=rnow
CbH, 5=nunca Ha npobremu cbC CbHS) Ha CbHS U
ymopa (1=Hucka cmeneH, 9=8ucoka cmereH) cripsimo
npodwrmKumenHocmma Ha pabomHume 4acose

Impairment of sleep quality was observed with the
midwives working more than 61 hours a week. No
significant differences were observed for the rest of the
sleep characteristics, as well as for the fatigue levels
(Table 2).

Table 2. Quantity (hours) and quality (1=poor sleep,
5=no sleep problems) of sleep and fatigue (1=low,
9=high) in relation to the duration of working hours

ceOMUYHO per week
Mokasarenu/ Indexes 21-40 41 -50 51-60 > 61 F
yaca / hours | yaca / hours | yaca/ hours | uaca/ hours
n=34 n=62 n=37 n=22

MpoabnxutenHocT Ha cbHA / Sleep duration 79+1.3 76+1.4 7.8+1.5 75+1.2 NS
KauecTBo Ha cbHsa / Quality of sleep 3.5+0.9 3.2+0.7 3.5+0.9 27+1.0 4.785**
HepocTtatbueH cbH / Insufficiency of sleep 27+15 23+1.2 27+1.0 2.1+1.0 NS
Ymopa cyTpuH cnepg cbbyxaaHe / Fatigue in the 2.8+0.9 2.8+0.8 2.6+0.7 2.3+0.9 NS
morning after awakening
NecHo 3acnusaHe / Ease of falling asleep 3.3+0.9 3.1+0.8 3.1+1.2 3.0+1.0 NS
CvbyKpaHe no Bpeme Ha cbH / Waking up during sleep 3.0+1.1 2.7+0.9 3.0+1.0 26+1.0 NS
PaHHO cbbykaaHe [ Early awakening 29+1.1 29+1.2 29+1.2 27+1.2 NS
CbH npes uanara Howy, / Sleep throughout the night 34+1.1 3.0+£1.0 3.4+1.2 3.3+1.0 NS
sal 3.2+0.7 3.0+£0.6 3.2+0.7 29+0.7 NS
Ymopa / Fatigue 45+3.2 6.0+3.0 5.0+29 54+3.0 NS

0<0.05 *p<0.01 ***p<0.001
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[Tourn BCHYKM H3CIIEABAHM AKyIIEPKH HWMaT HCTOPUSI Ha Nearly all the studied midwives had history of night
HOIIIEH TPYJl, KaTO TOJIsIMa YacT OT TSAX W [0 BPEeMe Ha Ipo- work, greater part working currently night shifts. Our
Y4YBaHETO paboTAT HOIIHM cMeHH. Hammre nannu nokaspar data showed sleep improvement with the midwives
10100peHNIE Ha CBHS C IPEMUHABAHETO HA AKYLICPKATE KbM switching to day work (Table 3), both in terms of sleep
nuesHa pabota (Tabunia 3) KakTo 10 OTHOIICHHE Ha IIPOAbII- duration and quality characteristics, significantly for
JKUTEITHOCTTa Ha CHHSI, TaKa U MO OTHOIICHHE HAa Ka4eCTBe- “quality of sleep”, “insufficiency of sleep”, “fatigue in
HHUTE XapaKTEePUCTHKN 3HAYMMO 32 ,,KaueCTBO Ha CHHS", ,,HE- g ino”. 3 »

P p ¢ » L 5 the morning after awakening”, “ease of falling asleep”,
JOCTaThYCH ChH", ,,yMOpa CYTPHH CJIe/ ChOyXKaane™, ,,JJIeCHO “sleep throughout the night” and SQI.

3acnuBane ”, ,,ChH mpe3 Ipsata Homr U SQIL.

Tabnuya 3. Kosiusecmso (yacoee) u kadecmeo (1=row Table 3. Quantity (hours) and quality (1=poor sleep,
CbH, 5=1urnca Ha npobIeMu CbC CbHsI) Ha CbHS U 5=no sleep problems) of sleep and fatigue (1=low,
ymopa (1=Hucka cmeneH, 9=8ucoKka cmerneH) cripsiMo 9=high) by history of night work
ucmopusima Ha HoujeH mpyad
Mokasarenu/ Indexes be3 HoweH NMpemuHanu Ha C HoweH F
Tpya / Day aHeseH Tpya, / Ex | Tpya / Night
workers night shift workers | shift workers
n=5 n=34 n=121
MpoabaxutTenHoct Ha cbHA / Sleep duration 8.6+19 79+11 76+1.4 NS
KauecTBo Ha cbHAa / Quality of sleep 3.4+0.5 3.7+0.8 3.1+0.8 5.779**
HepocratbueH cbH / Insufficiency of sleep 20+1.2 31+1.2 2312 4.838%**
Ymopa cyTpuH cnepg cbbykgaHe / Fatigue in the morning after 24+1.1 3.0+0.9 2.6+0.8 3.270%
awakening
JNlecHo 3acnueaHe / Ease of falling asleep 3.8+1.0 3.4+0.8 3.0+£1.0 3.094%*
CubykpaHe no Bpeme Ha cbH / Waking up during sleep 3.2+0.8 3.0+1.1 2.7+0.9 NS
PaHHO cbbykaaHe / Early awakening 40+1.2 29+1.2 2.8+1.1 NS
CbH npes uanara Hou, / Sleep throughout the night 34109 36+1.2 3.0+1.0 3.578*
sQl 3.4+0.7 3.4+0.8 29+0.6 7.181**
Ymopa / Fatigue 6.6 +1.5 4.8+3.3 5.6+3.1 NS
*p<0.05 **p<0.01 ***p<0.001 p<0.05 *p<0.01 **p<0.001
Ta6nuuya 4. KopenalyuoHHU 3a6ucumMocmu Ha Table 4. Correlation dependences of sleep
xapakmepucmukume Ha CbHsi U ymopama ¢ 6posi characteristics and fatigue with number of night
HOWHU CMEHU MECEYHO, U36bHPEeOHUsI mpyd u shifts per month, overtime and working hours per
pabomHume yacoee ceOMUYHO week
Mokasarenn/ Indexes Bpoii HowHK | U3BBHPeaeH TpyA, Pa6oTHu
CMEHU MeCe4Ho /Overtime yacose
/ Number of ceaMUYHO
night shifts per / Working
month hours per
week
MpoabnxkutenHoct Ha cbHa / Sleep duration -.075 .090 -.058
Kauecteo Ha cbHa / Quality of sleep -.232(**) -.001 -.169(*)
HepocTatbueH cbH / Insufficiency of sleep -.173(%) -131 -.089
Ymopa cyTpuH cnep, cbbykpaHe / Fatigue in the morning after awakening -.083 -.138 -.200(*)
JNecHo 3acnusaHe / Ease of falling asleep -.170(*) -.024 -.091
CbbyKpaHe no Bpeme Ha cbH / Waking up during sleep -.134 -.069 -.055
PaHHO cbbyrkaaHe / Early awakening -.120 .011 -.049
CbH npes uanara Hou, / Sleep throughout the night -.172(%) -.021 .030
sal -.236(**) -.066 -.108
Ymopa / Fatigue .064 .194(*) .045
*p<0.05 **p<0.01 ***p<0.001 p<0.05 *p<0.01 **p<0.001
BposiT HOLIHK CMEHN MECEYHO KOpeInupa HEraTHBHO C ,,Ka- The number of night shifts per month correlated
YECTBO Ha ChHA®, ,,HEAOCTATBUEH CHH", ,,JIECHO 3aCIUBAHE", negatively with “quality of sleep”, “insufficiency of
,»CBH 1Ipe3 1su1ata Howt'™* 1 SQI. VI3BBHPEHUST TPy KOPEIIH- sleep”, “ease of falling asleep”, “sleep throughout the
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pa MOJIOKMTETHO C HUBATa Ha yMOPa, JI0KaTo paboTHHUTE Ya-
COBE CEIMUYHO KOPEJIUPAT HEraTUBHO C ,,KaueCTBO Ha CHHS™
u ,,yMopa CyTpuH ciieq ch0yxaane” (Tabmuna 4).

ANCKYCHUA

[Mo-rossiMaTa 4yacT OT U3CICBAHUTE AKYIIEPKU PAOOTST BbP-
TSIIM Ce CMEHU C HOILIEH TPY/J, MPEAUMHO >S5 HOIHU CMEHH
Ha Mecen 1 ioBeue ot 40 gaca ceqmuaHo (76.5%). KauecTBo-
TO Ha ChHS CE BJIOIIABA BCJICACTBUE HA HOIIHUS TPYJ, KOETO
MOTBBPXK/IaBa MPEAUIIHN TPOYUYBAHUS B 3PABHUS CEKTOP
(10,11,14-17). [laHHHUTE OT KOpPEIAIIMOHHUS aHAJIU3 [TOKA3BaT,
4e MOBEUETO XaPAKTePUCTUKH HA ChHSI C€ BIIOIIABAT C yBe-
JIMYaBaHETO HA OpOsl HA HOLIHUTE CMEHH Ha Mecel[ P U3-
CJIE/IBAHUTE aKyIIEPKH, HO HAIIUTE JAHHH MOKa3BaT BJIOIIA-
BaHE Ha ChHs P MMO-MaJbK OpOii HOIIHU CMEHU (>3 HOLIHU
CMEHU Ha MeCell) 3a pa3JiiKa OT HaIlle MPEIUIIHO TPOYUBaHE
Ha 3/[paBHU Pa0OTHUIIH, KBJIETO € YCTAHOBEHO BJIOIIABAHE HA
CBHS IIpu paboTa Hax 5 HOmHU cMeHHU Ha Mecet] (13).

JlanHUTE B NMTEpaTypara 3a XapaKTepUCTHKH Ha CHHS MPH
aKyIIepKHu ca OCKBJAHHU, 33 pa3iiuKa OT JaHHUTE MPU MEAU-
uuHcku cectpu. [IpoyuBane Ha Silva et al. (14) ycraHoBsiBa,
4e 85% OT MEAMIMHCKUTE CECTPH, PadOTEIN HOLTHA CMEHH,
MMaT BJIOIIEHO Ka4yecTBO Ha ChHS B cpaBHeHue ¢ 60.9% or
paboTemuTe THEBHH CMEHU, HO HsMa WH(MOPMAIIHS 33 HCTO-
pusATa Ha HOIIEH TPYA B TOCIEAHATa rpymna. Hammre qanamn
MMOKa3BaT MOJOOPsBaHE Ha KAUECTBOTO HAa CHHS CIIE IPEMH-
HaBaHE KbM JIHEBHa paboTa MpH M3CICABAHUTE aKyLICPKH.
JlanHNTE HU MOKa3BaT MOIOOPEHNE HA ChHHUTE XapaKTepHuC-
THKH ,,JIECHO 3aclUBaHe *, ,,ChH Mpe3 MsjIaTa HOII “U ,,paHHO
crOyKIaHe™ mpy MpeMUHABaHE KbM JHEBHA paboTa, KAKTO U
IIpU HaMaJsiBaHe Oposl HOIHU CMEHU MECEYHO, KOETO € B Ch-
OTBETCTBHE C PE3YATATUTE OT MPEIUIIHY HAIIU POy IBAHUS
B 3apaBHUs cektop (10,11).

KopenannoHHHAT aHATW3 TOKa3Ba 3HAYMMO BIIOIIABAaHE HA
Ka4ecTBOTO Ha CHHS C yBeNIWYaBaHE Ha Opos paOOTHHU 4aco-
BE CEIMUYHO, 3a0€Ie)KMMO MTPH aKyIIepKUTe, padoTemu >61
Yyaca CeIMUYHO, MOTBBPKAABAKN HAIIN MPETUIIHU MIPOYY-
Banus (13). M3cienBannTe akymepky padoTsT MPEIUMHO Ha
12-yacoBM CMEHH, 32 KOUTO € U3BECTHO, Y€ JOMPUHACIT KAaKTO
3a BJIOIIABAaHE HA CHHS, TaKa M 3a MO-HUCKaTa My e(EeKTHB-
Hoct (18, 19).

Hammre naHHM NOTBBP)XJaBaT NMPEIXOAHU NPOYYBaHHS 3a
yMEpeHo HUBO Ha ymopa npu akymepk (13, 20, 21, 22). Bs-
MPEeKH Y€ JaHHUTE He JIOCTUTAT CTaTHCTUYECKa 3HAYMMOCT,
T€ MOKa3BaT MO-BHUCOKM HMBA HA yMOpa IPU aKylIepKUTE Ha
BBPTAIIU C€ CMEHU U ITpu paboTa Hax 40 gaca ceIMUIHO.

3AKNMIOYEHUE

B 3akitouenue, yBennuaBaHeTo Ha OpOst Ha HOLIHUTE CMCHH U
paboTHUTE YacoBe HAa CeAMHYHA 0a3a BONAT 10 HapyIlIaBaHEe
Ha CHHS ¥ NOBHIIEHA YMOpPA, KOUTO OT CBOSI CTpaHa IOBHIIIA-
BaT 3/IpaBHMsI PUCK 32 aKkyliepkuTe. HeoOxonumu ca Mepku 3a
noso0OpsiBaHe pexxrMa Ha TPy, HOI0OpsiBaHe Ha ChHS U HaMa-
JBaHE Ha yMopara, 3a Ja ¢€ OIPaHUYM PUCKET 3a 3APABETO
Ha Te3U 30paBHU CHELUATUCTH.

OCCUPATIONAL HEALTH

night”, SQI (Table 4). Overtime correlated positively
only with fatigue levels, while working hours per week
correlated negatively with “quality of sleep” and “fatigue
in the morning after awakening”.

DISCUSSION

The majority of studied midwives worked rotating shifts
with night work, mostly >5 night shifts per month, and
more than 40 hours a week. The sleep quality was
impaired with the night work, confirming previous
studies in the health sector (10,11,14-17). The correlation
analyses showed that the most sleep characteristics
impaired with the increase of the number of night shifts
per month with the studied midwives, but our data show
sleep impairment working lower number of night shifts
(>3 night shifts per month) for difference of our previous
study on health care workers, where sleep impairment
was found for working more than 5 night shifts per
month (13).

Data in the literature on sleep characteristics, in midwives
are limited compared to data in nurses. The study by Silva
et al. (14), found that 85% of the nurses working night
shifts had impaired sleep quality compared to 60.94%
of nurses working day shifts, but no information of the
share of ex-shift workers in the latter group. Our data
showed improvement of sleep quality after switching to
day work with the studied midwives. Our data showed
an improvement in the sleep characteristics ,,ease of
falling asleep®, ,,sleep throughout the night* and ,,early
awakening“ when switching to day work, as well as when
reducing the number of night shifts per month, which
is consistent with the results of our previous studies in
healthcare sector (10,11).

Correlation analysis showed significant sleep quality
impairment with the increase of working hours per
week, noticeable in the midwives working >61 hours per
week, thus confirming our previous studies (13). The
studied midwives worked mainly 12-hour shifts, known
to contribute both to sleep impairment and lower sleep
efficiency, too (18,19).

Our data confirm previous data for moderate level
of fatigue (13, 20, 21, 22) with the studies midwives.
Although not reaching statistical significance, the
data showed higher fatigue levels with the midwives
on rotating shifts and working more than 40 hours per
week.

CONCLUSION

In conclusion, the extended rotating shifts and the
increase of the number of night shifts and working hours
on a weekly basis led to sleep impairment and increased
fatigue, which in turn increases the health risk for the
midwives. Measures are needed to improve the work
schedules, to improve sleep and reduce fatigue in order
to limit the health risk for these health professionals.
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BEPUOULUPAHE HA
KOJIMMECTBEH METO[
3A OTKPUBAHE U
NMPEBPOABAHE HA
PSEUDOMONAS AERUGINOSA
B MMTEMHU BOOMW, C LUEN
NMPABUJTHOTO NPUJTATAHE HA
METOOA U NMNOJIYHABAHE HA
ONOCTOBEPHUW PE3YINTATHU

Mapuana flueBa

Pezuonanna 30pasna uncnexyus - [lnosous

PE3IOME

Buweeoenue: Ynpasnenuemo na kauecmeomo Ha numeuHama
600a e edun om OCHOGHUME CMbaO0Ge 3a NbPEUYHAMA Npe-
BCHYUSL HA 800AMA OM NOGeye O 6eK U NOJOBUHA U NPOOBIL-
Jrcasa da Ovoe OCHO8ama 3a NPedomMepPamseane U KOHMpOoJ
Ha 3a601568aHUs, c8bP3aHU ¢ 600a. Emo 3awo, npuracanemo
Ha sepupuyupanu MUuKpoOUOI02UYHY Memoou, npedoCmaegsi-
W 00CMOBEPHU Pe3YIMamu, € On MHO20 20JSMO 3HAYEHUE
3a OYeHssane Kauecmeama Ha 600ama 3a nueHe.

ILlen: Omxpusane u uzopossaune na P. aeruginosa 6 numetina
6004a, eKCNepUMEHMAaIHO KOHMAMUHUPAHA C WaM HA MOo3U
Murpoopeanuzvm. Onpeoensine Ha OCHOBHU XAPAKMEPUCHIU-
KU Ha Memooa Ha uimpupate npe3 Memopana, ocucypsed-
W 00CMOBEPHOC HA NOJYYEHUMe Pe3YImamu, ¢ KOemo ce
2apaHmupa npesenyus u ONA36ane 30pasenmo Ha KOHCYMAamo-
pume.

Mamepuan u memoou: Ilpunodicen e cmanoapmen Mu-
Kpobuonozuyen mMemoo 3a omxpusare u usbopossane na P.
aeruginosa ¢ numetina ooa - bBJ/[C EN ISO 16266:2006 ,,Ka-
yecmeo Ha sodama'. Omkpueane u b6poene Ha Pseudomonas
aeruginosa. Memoo na ¢unmpupane npez memoOpaua, Kax-
mo U CMaHoapmuu Memoou 3a onpeoeisiHe Hd OCHOGHUME
xapaxkxmepucmuku Ha memooa. /{eadecem npobu om no 100
ml numetina goda ca uskycmeeno konmamuruparu cvc CRM
Pseudomonas aeruginosa. Cneo unxkyoayusa na memopanHu-
me uampu 8bpxy cenrekmusHa xpanumenna cpeoa — Llempu-
MUo azap, ca nposedeHu NOMEbPAHCOABAWU MeCmose.

Pesynmamu: [loxazanume Pseudomonas aeruginosa 6 on-
peodeien 0bem 800a ca BCUUKU KOJOHUU, NPOU3BEAHCOAUIU
nuoyuanun, Koumo ca okcuoasa (+), guyopecyupam noo UV
qamMna u npooyyupam amoHax om ayemamuo. I[lonyuenume
OdanHu, nomewvporcoasawu cnocoonocmma Ha Pseudomonas
aeruginosa xamo ncuxpoghui oa pacme npu HUCKU memne-
pamypu u 6 0eOHU HA XPAHUMETHU 6eWecmed OaUeompoPHU
cpeou, kakeamo e numetinama 6004, ca U3NON38AHU 34 8ePu-
Quyupane na npunazanus Memoo.

3akarouenue: Muxkpobuorocuunuam MOHUMOPUHE HA 600d-
ma, upe3 npuIacaHemo Ha 8epupGuyUPaH MUKPOOUOTIOSUYHU
Memoou, e 0CHO8A 3a NPedOMBPAMABAHE HA UHDeKYUU, CPeo-
Ccmeo 3a ocueypasane Ha 6eszonacka numeina éooa. Illomen-
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VERIFICATION OF A
QUANTITATIVE DETECTION
AND COUNTING METHOD OF
PSEUDOMONAS AERUGINOSA
IN DRINKING WATERS, WITH
THE PURPOSE OF CORRECT
APPLICATION OF THE METHOD
AND OBTAINING RELIABLE
RESULTS

Mariana Yaneva

Regional Health Inspection - Plovdiv

ABSTRACT

Introduction: Drinking water quality management has
been one of the main pillars of primary water prevention
for more than a century and a half and continues to be
the foundation for the prevention and control of water-
related diseases. Therefore, the application of verified
microbiological methods providing reliable results is of
great importance for assessing the quality of drinking
water.

Aim: Detection and enumeration of Pseudomonas
aeruginosa in  drinking  water  experimentally
contaminated with a strain of this microorganism.
Determining the main characteristics of the membrane
filtration method, ensuring the reliability of the results
obtained, thus guaranteeing prevention and protecting
the consumers health.

Material and methods: A standard microbiological
method for the detection and enumeration of
Pseudomonas aeruginosa in drinking water was applied
- BDS EN ISO 16266:2006 ,, Water quality. Detection
and enumeration of Pseudomonas aeruginosa
Membrane filtration method* as well as standard
methods for determining the main characteristics of
the method. Twenty samples of 100 ml drinking water
were artificially contaminated with CRM Pseudomonas
aeruginosa. After incubation of the membrane filters
on a selective nutrient medium - Cetrimid agar,
confirmatory tests are carried out.

Results: The proven Pseudomonas aeruginosain a given
volume of water are all pyocyanin-producing colonies
that are oxidase (1), fluoresce under an UV lamp and
produce ammonia from acetamide. The data obtained
confirming the ability of Pseudomonas aeruginosa
as a psychrophile to grow at low temperatures and
in nutrient-poor oligotrophic environments, such as
drinking water, were used to verify the applied method.

Conclusion: The microbiological monitoring of water,
through the application of verified microbiological
methods, is a basis for preventing infections and a tool
for ensuring safe drinking water. The potential risks to
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yuannume puckoge 3a nompebdbumenume mozam 0a 6voam
omKkpumu 8 parer eman u 0a 6voam npeonpuemu MepKu 3d
PAHHA 3a1UmMa.

Kntouoeu oymu: muteitna Bona, MeMOpaHHa
¢buntpanus, Pseudomonas aeruginosa,
BepuduImpane

BbBEOEHUE

Bopara e enuH oT Hali-ChIIECTBEHUTE IPUPOJIHHU KOMIIOHEH-
. TS ynoBneTBOpsiBa (GU3NOJOTHIHHUTE, CAHUTAPHO-XUTH-
EHHUTE M CKOJIOTHYHHTE HYXJHW Ha YoBeKka. Hammunero Ha
Oe3omacHa MUTEiHA BOJA MPEACTABIABA TII00ATHO TIPEIH3-
BHKATEJICTBO M BIIACTUTE TOJIaraT 3HAYNTEITHHU YCIIIHS B JIBE
MPHOPUTETHH OOJIACTH: BOTHOTO KOIMYESCTBO M OCUTYPSIBAHE
Ha KauecTBOTO Ha Bozgata (1).

[TpoOnembT 32 HAMHUpaHE HA MOAXOASIIN BOIHU U3TOYHUIIH
C JIOCTaThYHU KOJIMYECTBA BOJA, OTIOBAPALLHU IO ChCTaB U
CaHMTApHM KauecTBa 3a ONTUMAJHO 3aJ0BOJISIBAHE HA HYXK-
JIUTE, CTaBa BCE II0-OCTHP IPU CHbBPEMEHHUTE YCJIOBUS HA
HAy4YHO-TEeXHUYECKHU Iporpec, ypobaHu3alus, HHIyCTpUaIu-
3a1us, XMMU3alys U IIOBUILIABAHE HA CAHUTAPHATA KYJITypa
Ha HaCEJICHUETO.

BrionraBaHeTo Ha Ka4ecTBOTO Ha BOJATa BKIIOYBA MPESIMMHO
MHUKPOOHOJIIOTHYHH OMACHOCTH, Thi KaTO MOBEYETO OT 37pa-
BOCJIOBHUTE POOJIEMHU, CBBP3aHHU C BOJATA, Ca PE3yJTar OT
MHUKpPOOHO 3aMbpcsiBaHe n eekTure ca HezabaBHH (1).

MuKpoOHOTO 3aMbpCSIBaHE Ha U3TOUYHHWIIUTE HA MHTEHHATA
BOJIa € YeCTO CpemiaH MmpoOyieM, KOETO MMa CEpHUO3HO Bb3-
neficTBre BBPXY oOmecTBeHOTO 3apaBe (2). B passurute
CTpaHU MUKPOOHOIOTHYHOTO Ka4eCTBOTO Ha MUTEHHATA BO/IA
KaTo IJI0 € BUCOKO. He3aBUCHMO OT TOBa ca PErUCTpUPAHH
HapyIieHus, Kato enuaemus ot Escherichia coli O157 npes
2000 r. B YoxspThH, Kanana, qoBena 10 ceneM CMBPTHH CITy-
uast (3) uu 3ambpesBane ¢ Cryptosporidium B Vopkimp, Be-
nukobputanus mpe3 2014 1., koeto 3acerra 575 000 mymmu (4).

Cnopen C30 cMBPTHOCTTA OT 3a00JIsIBaHUS, CBBP3aHU C BO-
JlaTa, HaJXBBPJIsS 5 MIJIMOHA AYIIX TOAUIIHO (5).

Hsikou OT XxapakTepHUTE BOJHH TATOTCHH 10 CHIIECTBO HSi-
Mmar (ekaneH npousxoxa. Te Morar aa ®HUBeEsT, J1a Ce Pa3MHO-
JKaBaT U J1a pacTaT BbB BOJATa MPU HAIMYHE HA ONPE/ICICHU
MUHUMAJIHA U3UCKBaHUS. THIIMYHU MPUMEPH 3a MaTOreHH,
KOUTO He ca ¢ (pekalieH MpOM3XOJ, Ca Pa3lIUYHH BHUIOBE
Pseudomonas ¢ nupeacraButen Pseudomonas aeruginosa.
Te ca Ba)KHU ONOPTIOHUCTHYHHU TATOTEHH, KOUTO MOTaT Ja
y4acTBaT B OHOJIOTUYHO CBBP3aHO 3aM'bPCSIBAHE HA BOJIOPO-
BOJHUTE CUCTEMHU (6).

TectBaHneTo 3a Hanuuue Ha Pseudomonas aeruginosa B mu-
TeifHa BoJa € BaxkHO, mopaau ¢akra, ye J(upekTuBara Ha
EBpornelickusi ¢cbi03 OTHOCHO KaueCTBOTO Ha BOJaTa, Mpea-
Ha3HAUYeHa 32 KOHCyMallMsi OT YOBEKAa HEe KOMEHTHpa MpH-
CHCTBHETO Ha TO3U MUKPOPOTAHU3BM B TUTEHHUTE BOIH (7).
He ce nonycka npucbscTBue Ha P. aeruginosa camo B Oy THIIH-
panu Boau (8).
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consumers can be detected at an early stage and early

protection measures can be taken.

Key words: drinking water, membrane filtration,
Pseudomonas aeruginosa, verification

INTRODUCTION

Water is one of the most essential natural components
that satisfies the physiological, sanitary-hygienic and
ecological needs of man. The availability of safe drinking
water is a global challenge and authorities are making
significant efforts in two priority areas: water quantity
and water quality assurance [1].

The problem of finding suitable water sources with
sufficient quantities of water, corresponding in
composition and sanitary qualities for optimal satisfaction
of needs, becomes more and more acute under the
modern conditions of scientific and technical progress,
urbanization, industrialization, chemicalization and
increasing the sanitary culture of the population .

Degradation of water quality primarily involves
microbiological hazards, as most water-related health
problems are the result of microbial contamination and
the effects are immediate . [1].

Microbial contamination of drinking water sources is
a common problem that has a serious impact on public
health [2]. In developed countries, the microbiological
quality of drinking water is generally high. Nevertheless,
disturbances have been reported, such as an outbreak of
Escherichia coli O157 in 2000 in Walkerton, Canada,
which resulted in seven deaths [3] or Cryptosporidium
contamination in Yorkshire, UK in 2014, which affected
575,000 people [4].

According to the WHO, mortality from water-related
diseases exceeds 5 million people annually [5].

Some of the distinctive waterborne pathogens have
essentially no fecal origin. They can live, reproduce
and grow in water subject to certain minimum
requirements. Typical examples of pathogens not of
faecal origin are various Pseudomonas species with
representative Pseudomonas aeruginosa. They are
important opportunistic pathogens that can be involved
in biologically related contamination of water systems

[6].

Testing for the presence of Pseudomonas aeruginosain
drinking water is important due to the fact that the
European Union Directive on the quality of water
intended for human consumption does not comment on
the presence of this microorganism in drinking water [7].
P. aeruginosa is not allowed to be present only in bottled
waters [8] .

o8 MWW Tov16 M MK+ 3 W W BbIFAPCKO CMUCAHME 3A OBLECTBEHO 3[JPABE M M M 2024 M M M BULGARIAN JOURNAL OF PUBLIC HEALTHM M M Vol.16 M M Ne 3 W W



OKOIMHA CPE[JIA N 3APABE

Bogarta ce cunTa 3a CpenCcTBO 3a pa3MHOXKABaHE U Pas3mpoc-
TpaHeHHWE Ha CBBbP3aHU ¢ YoBeKa OakTepuu. be3omacHara mu-
TeifHa BOJIa € OCHOBHO YOBEIIIKO MPABO U aKO ¢ 3aMbPCCHA C
OMOPTIOHUCTUYHH MATOTEHHU OAKTEPHH OT OKOJIHATA CPEJa,
KaKbBTO € P. aeruginosa, ToBa MOXe /1a ©Ma TIOCTIEICTBHS 32
3npaBeTo Ha notpedurenute (9).

Ponwr Pseudomonas cwappxa Hanx 140 Buaa, TOBEYETO OT
KOHTO ca carnpopUTHHU, KAKTO U PA3IHIHH PACTUTEITHU U KU-
BOTHMHCKHY TAaTOT'CHH, OKOJIO 25 BHJA ca CBBP3aHH C XOpaTa.
BumoBere oT TO3u poa Morar Ja KOJOHU3HPAT KHBOTHH H
XOpa, Half-uecTo MOpagu HEBOJIHO 3aMbpCSIBaHE, HAIPUMED
gpe3 Boxa (10).

Bunosere ot pon Pseudomonas MoraT aa MPOU3BEXIAT
pa3iuYHM W3BBHKJICTHYHHM MUTMEHTH — JKBJITO-3elieH (iy-
OpPECIIEHTEeH cuepodop — MHUOBEPANH, MUOPYOHUH U TTHOME-
JIAaHUH, MUONHWAHWH, He(IyopecleHTHH 4YepBeHU U KadsaBu
MUTMEHTH, KOUTO AU(PYHIUPAT B OKOITHATA CPEla U BEPOSIT-
HO UTPasiT poJii B KOHKYPECHIHMATA UM C APYTH OaKTePHATHH
BHJIOBE U onessiBaHeTo um (11).

Pseudomonas aeruginosa e 10oka3aH IpUUYUHUTE HA BBIpe-
OOJHMYHU MH(EKIUH C MOTEHINAIHO CEPHO3HH YCIOXKHE-
Hust. Toil e n30JiMpaH OT peAniia BIAXKHHU CPEAH KaTO MUBKH,
BOJHU OaHM, CHCTEMH 3a ropela Boja, AyLIoBe U ciia bacei-
Hu (11).

P. aeruginosa e KIMHUYHO 3HAYHUM, OIIOPTIOHUCTUYEH M1ATO-
T'eH, KOWTO MUTpHpa OT €CTECTBEHATa CU Cpeia U IPUYHHSBA
3a00JIsIBaHUS [IPH )KUBOTHHU M XOpa, 3apa3sBallku Hal-4ecTo
HMYHOKOMIIpOMETHpaHu manueHTH (12).

ETo 3a1110 OT U3KIIOUUTETHO BAXKHO 3HAYEHUE € MUKPOOHO-
JIOTUYHUAT KOHTpOJ'[ Ha HHTeﬁHaTa BOJa.

LEN

OTtkpuBaHe U n30posiBaHe Ha P. aeruginosa B TUTEHHA BOJA,
eKCIIepHMEHTAIHO KOHTAMUHUPaHa ¢ IaM Ha TO3H MHUKPOOp-
raan3pM. OnpesensiHe Ha OCHOBHU XapaKTEPUCTUKU Ha Me-
TOJa, TOTIPHHACSIIIHN 3a JOCTOBEPHOCT Ha IOy YEHUTE PE3yII-
TaTH, C KOETO CE rapaHTHpa MIPEBEHIIUS U OTIa3BaHE 3/[PABETO
Ha KOHCYMaTOpHTE.

MATEPWAN W METOOU

1. Texnukara Ha MmemOpanHa ¢puarpauus (13) e BbBeneHa
B Kpas Ha 50-Te roqMHU Ha MUHAJUA BEK KaTo ajlTepHa-
THBa Ha TpoIeaypaTta ¢ Hall-BeposTHus Opoit (MPN) 3a
MHUKPOOHOJIOTMYEH aHallu3 Ha BOJHH 1poou. Tst BKiIOYBa
M3MOJI3BAHETO HA MEMOpPaHHU (HIITPH, KOMTO MpPEACTa-
BJISIBAT THHKU MOPECTH JINCTOBU CTPYKTYPH, CHCTaBEHH
OT €CTEepPH Ha LIeJTYJI03a MITH TIOJJOOHHU MOJIMMEPHHU MaTepu-
anu. Te gelicTBaT KaTo IByU3MEPHU €KPAaHU U KaTO TaKu-
Ba BCUYKH YaCTHIIM, OMOJOTMYHHM M HEOUOJIOTUYHHU, KOU-
TO HaJBUIIABAT pa3Mepa Ha MOpPHUTE, Ce 3aAbpKaT BbPXY
MOBBPXHOCTTA HA (QUATHPA OT MPEMHUHABAIIH IPE3 HEro
TEYHOCTH.

ENVIRONMENT AND HEALTH

Water is considered a breeding and spreading medium
for human-associated bacteria. Safe drinking water is a
basic human right and if contaminated with opportunistic
pathogenic bacteria from the environment, such as P.
aeruginosa, it may pose a threat to the consumers’ health

[9].

The genus Pseudomonas contains over 140 species, most
of which are saprophytic, as well as various plant and
animal pathogens, about 25 species are associated with
humans. Species of this genus can colonize animals and
humans, most often due to unintentional contamination,
for example through in water [10].

Species of the genus Pseudomonas can produce various
extracellular pigments - yellow-green fluorescent
siderophore - pyoverdin, pyorubin and pyomelanin,
pyocyanin, non-fluorescent red and brown pigments,
which diffuse into the environment and probably play a
role in their competition with other bacterial species and
their survival [11].

Pseudomonas aeruginosais aproven cause of nosocomial
infections with potentially serious complications. It is
isolated from a number of wet environments such as
sinks, water baths, hot water systems, showers and spa
pools [11].

P. aeruginosa is a clinically significant, opportunistic
pathogen that migrates from its natural environment and
causes disease in animals and humans, most commonly
infecting immunocompromised patients [12].

This is why the microbiological control of drinking water
is extremely important.

AIM

Detection and enumeration of P. aeruginosa in drinking
water experimentally contaminated with a strain of this
microorganism. Determining key characteristics of the
method contributing to the reliability of the obtained
results, which guarantees prevention and protection of
the health of consumers.

MATERIAL AND METHODS

1. The membrane filtration technique [13] was
introduced in the late 1950s as an alternative to
the Most Probable Number (MPN) procedure for
microbiological analysis of water samples. It involves
the use of membrane filters, which are thin porous
sheet structures composed of cellulose esters or similar
polymeric materials. They act as two-dimensional
screens and as such all particles, biological and non-
biological, that exceed the pore size are retained on
the surface of the filter by fluids passing through it.
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Que.1. Cucmema 3a membpaHHa chunmpauyusi

Crnen puntpupane QUITHPHUSAT JUCK CE IPEHACS aCCITUYHO
BBPXY IETPHU, CHABPKALIO MOJAXOJSIIA XPAHUTEIIHA Cpe/a.
[IpemuHaBaHeTO Ha XpaHUTENHW BellecTBa pe3 (GUITHpa
[0 BpeMe Ha MHKyOaIlusiTa yJecHsBa pacTeka Ha OpraHu-
3MuTe 1oj| (hopmMara Ha KOJIOHUHU BbPXY FOpHATa MOBBPXHOCT
Ha MmeMmOpanarta. Cneq nHKyOanus, Npu CbOTBETHATA TEMIIE-
parypa u 3a HeoOXOJUMOTO BpeMe, 00pa3yBaHUTE KOJOHHH
BBPXY punTnpa ce npedposiBar.

CeriacHo usuckBanusita Ha 7704:2023 (14) nsnon3BaHUTE
MeMmOpanHU QuaTpu ce nposepsiBar npean ynorpeda. Orue-
HEHHM ca KauecTBaTa Ha 3 MapKu (HITPH:

- GVS, product name FLT DSK NC 0.45 WHT, Gridded ST
47 MM S1 100/PK, Item Number 1216720, LOT Number
7102072.

- Microfilm Membrane Filter, 0,45 MCE, Part Number
MFMCEO047045GWSW, LOT Number 301065025.

- Filtratech, Ref MFO47ME045GS — Sterile MCE White
membrane black gridded, LOT 190703002.

C o 0,1 ml moceBen o0eM OT e1HA MUKPOOHA CYCIICH3HUS Ce
M3BBPIIBA MOBBPXHOCTHA TOCSBKA B YETHPH METPUTA, Ch-
JIbpKaIIK XpaHuTeaHa cpena. ChIIUsAT MoceBeH 00eM OT Ch-
1aTa MUKpoOOHa cycrieH3us ce npubass kbM 4 odema o 100
ml cTepuiTHa IECTUIMPAHA BOAA, KOUTO c€ (PHITPUPAT Mpe3
MemOpaHeH GuIThp. OUATHPBT Ce IOCTABSI BBPXY ChIIUS
TUIl XpaHUTeNIHa cpeia. BCHUKM TeTpuTa ce KyJaTHBHpAT
npu (36+2)oC 3a 24 vaca. [IpebposiBaT ce BCHYKU KOJOHUU
B nierpuTtara. [Iporeaypara ce mpoBex/ia 3a HECEJICKTHBHA U
CeJIEKTHBHA XpaHUTeIHA Cpe/ia.

Kputepuu 3a kauecTBo: BposiT Ha mpopacHaInTe MHKPOOP-
TaHU3MH BBPXY MEeMOpaHHUS GUITHD, IIOCTABEH BBPXY Xpa-
HUTeJIHA cperia, TpsioBa ja 0bae He mo-manko ot 80-90% ot
Oposi HA MUKPOOPTraHU3MHUTE, KyATHBUPAHU TOBBPXHOCTHO
BBPXY ChIATa XpaHUTEIHA CPEa.

Fig.1. Membrane filtration system

After filtration, the filter disc is aseptically transferred to
a petri dish containing the appropriate culture medium.
The passage of nutrients through the filter during
incubation facilitates the growth of organisms in the
form of colonies on the upper surface of the membrane.
After incubation at the appropriate temperature and for
the required time, the colonies formed on the filter are
counted.

According to the requirements of 7704:2023 [14] the used
membrane filters are checked before use. The qualities of
3 brands of filters were evaluated:

- GVS, product name FLT DSK NC 0.45 WHT, Gridded
ST 47 MM S1 100 / PK, Item Number 1216720, LOT
Number 7102072.

- Microfilm Membrane Filter, 0.45 MCE, Part Number
MFMCE047045GWSW, LOT Number 301065025 .

- Filtratech, RefMF047ME045GS - Sterile MCE
White membrane black gridded, LOT 190703002 .

With 0.1 ml inoculation volume of one microbial
suspension, surface inoculation is performed in four
petri dishes containing nutrient medium. The same seed
volume of the same microbial suspension is added to
4 volumes of 100 ml sterile distilled water, which are
filtered through a membrane filter. The filter is placed
on the same type of nutrient medium. All petri dishes are
cultured at (36£2) o C for 24 hours. All colonies in the
petri dishes are counted. The procedure is carried out for
non-selective and selective nutrient media.

Quality criteria: The number of microorganisms grown
on a membrane filter placed on a nutrient medium should
be no less than 80—-90% of the number of microorganisms
cultured surface on the same nutrient medium.
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OKOJIMHA CPELA 1 30PABE ENVIRONMENT AND HEALTH
Ta6nuya 1. Pesynmamu om KOHMpors Ha MembpaHHume Table 1. Membrane filter control results
unmpu - - -
Ne Non-selective nutrient Selective culture
Ne HecenektusHa xpaHu- | CenektTusBHa XpaHUTENHa medium medium
TenHa cpega cpeaa Tryptone Soy Agar Cetrimide agar (CN)
TpunToH coes arap (TSA) | Uetpumung arap (CN) (TSA)
Bpoii Bpoii Ko- Bpoii ko- Bpoit Ko- Colony Number of Colony Number of
KO/IOHMM NpU | NIOHUM NpKU | IOHUU NpU | NIOHUM NPy countin colonies at countin | colonies at
nosbpxHoCT- | Mem6paH- | NoBbpXHOCT- | membpaH- surface membrane surface | membrane
HanocABKa | HO UATPU- | HamocaBKa | HO uaTPU- culture filtration culture filtration
(cfu) paHe (cfu) paHe (cfu) (cfu) (cfu) (cfu)
(cfu) (cfu)
1 34 32 20 18 1 34 32 20 18
2 33 30 24 22 2 33 30 24 22
3 32 26 26 20 3 32 26 26 20
4 30 28 22 23 4 30 28 22 23
CpepeH 32 29 23 21 Average 32 29 23 21
6poii number
KONOHUMN colonies
m
m — _m , where:
R= —x10 , kbuero: R= x10
me ¢

R — n006uB (CTENeH Ha BH3CTAHOBSIBAHETO), U3PAa3€HO B MPO
LIEHTHU

m_ — CpesieH Opoii KOJIOHHH, Oy YeH NPH MEMOPAHHOTO
¢unTpyBane

m_— CpefieH Opoii KOJIOHWH, MOy Y€EH MPH MOBBPXHOCTHATA
MOCSIBKA

29
R = ) x100 = 90.6 % (HeceleKTHBHA XpaHUTEIHA CPela)

21
R = —x100 = 90.2%R=21/23 x100=90.2% (cenckTuBHA
23 XpaHUTEIHA cpe/ia)

[Mpouenypara ce moBTapst 3a TpUTE BUAA (QUITPU H CE
n3bupa 3a paboTa TO3HM, C Hall—BHCOKa CTOMHOCT Ha R.

2. XpaHuTeJHH cpeau M KOHCYMAaTHBH:
2.1. Herpumun arap (CN- arap)
2.2. Kunr b arap
2.3. AnietamuieH OyJIbOH
2.4. Pearent Ha Nessler
2.5. Oxcua3eH TecT

[Tpenu u3non3BaHe ce U3BBPLIBA BETPEIICH KOHTPOJ Ha Ka-
YeCTBOTO Ha XPAaHUTEIHHUTE CPEIH Ype3 IpHIaraHe Ha Ipo-
nenypata, onucana B BJIC EN ISO 11133:2014, uzm. Al u
A2:2020 (15; 16).

Ompenensat ce (QU3MKO-XMMHYHH TMoKa3areiaun — pH-cToii-
HOCT, BBHIIIEH BUJI, LIBSIT, IeOEIMHA Ha CII0SI, TPO3PAUYHOCT, U
IIp., @ MEKPOOHOJIOTHYHUSAT KOHTPOJ BKJIIOYBA OMPEICIISTHE
Ha XapaKTECPUCTUKHU MPONYKTHUBHOCT, CIICIIU(PUIHOCT, CEIICK-
TUBHOCT U U3MUTBAHE 32 CTEPUITHOCT.
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R — yield (recovery rate), expressed as a percentage

m_ —mean number of colonies obtained by membrane
filtration

m_—mean number of colonies obtained in the surface
inoculation

R= 3—2x100 =90.6 % (non-selective medium)

21 . .
R = z)(1()0 = 9().29 (selective medium)

The procedure is repeated for the three types of filters
and the one with the highest value of R is selected for
operation .

2. Food media and consumables:
2.1. Cetrimide agar (CN agar)
2.2. King B agar
2.3. Acetamide Broth
2.4. Nessler ,s reagent
2.5. Oxidase test

Before use, an internal control of the quality of food
environments is carried out by applying the procedure
described in BDS EN ISO 11133:2014, amended. Al and
A2:2020 [15; 16].

Physico-chemical indicators are determined - pH-value,
appearance, color, layer thickness, transparency, etc.,
and microbiological control includes determination of
characteristics productivity, specificity, selectivity and
sterility test.
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3a ompenensiHe Ha MPOAYKTUBHOCT Ha cpenata — CN — agar
ce (uiITpyBar ycrnopenHu MpoOH, ChABPXKALIM OIpesesie-
HO KOJIMYECTBO OT TAPr€THUS MUKPOOPraHU3bM. EnuHUAT
¢unTHp ce nocrassi BEpXy cenekTuBHa cpena (CN- arap), a
BTOPHST BbpPXY pedepenTHa cpena Tpunron coes arap (TSA)
arap. CnenBa nunkyoupane npu (36+2)°C 3a (44+4) yaca.

KoedpunuentsT Ha mponykTuBHOCT PR ce m3umcnsBa 1o
¢dopmynara:

Ns
No

, KBJETO

Pr=

Ns — o0musT Opoii KOJIOHUH, TTOTYyYeH BbPXY WM B M3IHUTBA-
Harta xpaHuTenHa cpena — CN arap

No — oOmmusIT Opoii KOJOHUH, MMOJIYUYCH BBPXY HJIH B OIpe/e-
sieHa peepeHTHA XpaHuUTeIHa cpena - TSA arap.

Ns — CN= 87, No — TSA = 104; PR=0.84

ITo m3uckBane na bJIC EN ISO 11133:2020 (15) PR cnexnBa na
0b1e > 0.50 npu cpaBHSIBaHE Ha CEJICKTUBHA C HECCJICKTHBHA
pedepentna cpena. PR ciensa na 0vae > 0.70 npu cpaBHsBa-
HETO Ha HECENEeKTHBHA Cpela C HECeleKTHBHA pedepeHTHa
cpenia, Uik B CITyYanTe, KOraTo CPAaBHEHHUETO Ce TIPaBH C Ipe-
JUIITHA MapTuaa peepeHTHa cpena.

[onyuenara croitHoct PR=0.84 nokpuBa kpuTepuurte Ha
tabin. F1 ot BJIC EN ISO 11133:2014 (15).

CeJIeKTMBHOCTTA Ha €[HAa XpaHHUTEIHa cpela ce M3passiBa
B IOANOMAaraHe pacre)ka Ha TapreTHUS MHKPOOPTaHU3bM,
Karo eIHOBPEMEHHO Ce WHXHMOMpa HANBJIHO HIJIM 4YacTHY-
HO pacTexXbT Ha JPyrd MUKpoopranusmu. Hamp. cpena na
Cnaneny — bapmiin, XpoMOreHeH arap ¢ TPUIITOH, XKJIb4YKa U
X- mmokyporna (TBEX — arap), BbpXy KOUTO pacTeKbT Ha
Pseudomonas aeruginosa e nHXUOMPAH HAII'BJIHO.

CeJIeKTHBHA M HECEJIEKTHUBHA XpaHUTEIHA CPeAa ce MHOKY-
JUpPaT C pa3iUYHU Pa3pexkJaHusi Ha HETapreTeH MHKPOOp-
raHu3sM — B. subtilis. @axTopbT Ha cenekTuBHOCT, SF ce u3-
4ucnsaBa no popmynara: S.=D — Ds, kbneTo

D, € Haii-TONSIMOTO pa3pexkJaHe, B KOETO MMa PACTEX BBPXY
HeceJeKTHBHA pehepeHTHA cpena

Ds e naii-ronamMoTo pa3pexiaHe, nokas3Ballo CpaBHSIEM pac-
TEX BBPXY U3NHUTBAHATA CEIEKTUBHA Cpea.

Pacrex Bppxy CN arap — ot 10" (Ds) — 11 CFU, pacrex Bbp-
xy TSA arap — paspexaane o 10 (D0)— 13 CFU.

S,=D,-Ds=4-1=3

S, =3

W3ucksan KpuTepuii € S, 32 HETAPrETHUTE MUKPOOPTAHU3MU
na e "Haiti-manko 2 (17).

CrienmupuIHOCT — HETAPTeTHUTE MHUKPOOPTaHU3MH HE TIO-
Ka3BaT CBHIIUTE BUIUMH XaPAKTEPUCTUKH KAKTO IEIICBUS
MHUKpooprann3sM. Hampumep npu mocsska Ha Pseudomonas
aeruginosa BbpXy XpOMOT€HEH arap 3a KoIu(popMH TOH pac-
Te ¢ OeJIe3HNKABH KOJIOHWH, 06€3 MPOAYKIIMsI Ha CHHBO- 3€JIeH
IIMTMCHT.

ENVIRONMENT AND HEALTH

To determine the productivity of the medium - CN
agar, parallel samples containing a certain amount
of the target microorganism are filtered. One filter is
placed on a selective medium (CN-agar) and the second
on a reference medium Tryptone soy agar (TCA) agar.
Followed by incubation at (36+2)°C for (44+4) hours.

The coefficient of productivity P R is calculated
according to the formula:

Ns
P p =—, where
No

N - the total number of colonies obtained on or in the test
medium - CN agar

No - the total number of colonies obtained on or in a
certain reference medium - TSA agar.

Ns — CN= 87, No — TSA = 104; P R =0.84

According to the requirement of BDS EN ISO 11133:2020
[15] P R should be > 0.50 when comparing selective with
non-selective reference medium. PR should be >0.70 when
comparing a non-selective medium with a non-selective
reference medium, or in cases where the comparison is
made with a previous batch of reference medium.

The obtained value P R =0.84 meets the criteria of the
table F1 from BDS EN ISO 11133:2014 [15].

The selectivity of a nutrient medium is expressed in
supporting the growth of the target microorganism while
at the same time completely or partially inhibiting the
growth of other microorganisms. E.g. Slanets-Bartley
medium, chromogenic agar with tryptone, bile and
X-glucuronide (TBH-agar), on which the growth of
Pseudomonas aeruginosa is completely inhibited.

Selective and non-selective media are inoculated with
different dilutions of a non-target microorganism - B.
subtilis. The selectivity factor, SF is calculated by the
formula: S, =D — Ds, where

D, is the highest dilution at which there is growth on non-
selective reference medium

Ds is the highest dilution showing comparable growth on
the selective medium tested.

Growth on CN agar — from 10 (Ds) — 11 CFU , growth
on TSA agar — dilution to 10* (D0 ) — 13 CFU .

S,=D,-Ds=4 - 1=3
S,=3

F
A required criterion is that S_ for non-target
microorganisms is at least 2 [17].

Specificity — non-target microorganisms do not show the
same visible characteristics as the target microorganism.
For example, when Pseudomonas aeruginosa is cultured
on Chromogenic Coliform agar, it grows with whitish
colonies, without blue-green pigment production.
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Que.2. Pacmex Ha Pseudomonas
aeruginosa 8bpxy
HecenekmueHa cpeda

3. MeTtoa 3a M3NMUTBaHe - 3a Ja ce TapaHTHUpa, Y€ METO-
JUBT € MOAXOJSIN 33 TpeiBUjeHaTa ynorpeda, M3mon3sa
ce MPABUIIHO, MOJYUYCHUTE PE3YJITATH Ca JOCTOBEPHH H
OOCKTHUBHH, U OCHT'YDPSBAT KAueCTBO Ha W3BBPIIBAHUTE
M3MUTBAHUS, € HEOOXOAMMO Ja Ce IIPOBEIe MPOLeIypa 110
HETOBOTO BepHupHUIHpaHe.

BJC EN ISO 16266:2008r. ,,KauecTBo Ha Bomara. OTKpH-
BaHe M npebposiBane Ha Pseudomonas aeruginosa. MeTon Ha
dunTpanus npe3 memopana (ISO 16266:2006) (18).

M3non3BaHusAT METOJ BKIIOUBA (DHIITPHPAHE HA ONPE/ICICHH
ob6emu Boza (100 ml) mpe3 crepuiHa HUTPOLETYI03HA MEM-
Opana c nuameTsp Ha nopute 0,45 pm.

[IpoBeneH € cneqHuAT eKCIePHUMEHT — BOJHA Mpobda OT IeH-
TpasieH Bogon3TouHuK - 2000 ml, e ekcriepuMeHTaTHO KOH-
tamuHupaHa ¢ tecT mam CRM Pseudomonas aeruginosa
Vitroids, Lot BCCF7159, VT000264, SUPELCO (19). Cnen 24
4. IPecTol B XJIaaAuIHU ycaoBus (5+7)°C ce u3BBpIIBAa MEM-
Opanna uirpanus Ha 20 6post mpodu ot mo 100 ml. Mewm-
OpanHuAT GUITHP ce moctass B/y CN arap, kato ce cienu aa
HE 0CTaBaT BB3AYIIHNA MeXypH 1o Hest. KyaTusupar ce Ha (36
+ 2)oC 3a (44 £ 4) h (18; 20). dunTpuTe CE OTIUTAT 32 PACTEK
caen (22 £ 2) hu (44 + 4) h. [IpebGposiBaT ce BCHUKH KOJOHHH,
KOHTO 00pa3yBaT CHHbO-3€JIEH MUTMEHT. MeMOpaHuTe ce u3-
caensar ¢ UV namma. TpsaOBa ma ce n30sArBa mo-npoabiku-
TEJICH TepHos Ha OO0IbUBaHE, 3a a He ObaaT yOuTH u j1a ce
BB3MPEMATCTBA PACTSIKBT UM Ha CpEaTa 3a MOTBBPIKICHIE.

Karo norewbpuenun Pseudomonas aeruginosa ce OTYUTAT
BCHYKH KOJIOHHH, KOUTO MTPOU3BEXKIAT MMUOLHAHUH, KOUTO Ca
okcupasa (+), gpuyopecuupar nox UV nbum npu (360 £ 20)
nm 1 TPOAYILUPAT AMOHSK OT alleTaATaMHU/I.

ENVIRONMENT AND HEALTH

Fig.2. Growth of Pseudomonas
aeruginosa on non-selective
media

3. Test method - To ensure that the method is suitable
for the intended use, the results obtained are reliable
and objective and ensure the quality of the tests
performed, it is necessary to carry out a procedure for
its verification.

BDS EN ISO 16266:2008. ,Water quality. Detection
and counting of Pseudomonas aeruginosa. Membrane
filtration method (ISO 16266 : 2006) ,, [18].

The method used involves filtering defined volumes of
water (100 ml) through a sterile nitrocellulose membrane
with a pore diameter of 0.45 um.

The following experiment was conducted - a water
sample from a central water source - 2000 ml is
experimentally contaminated with a test strain CRM
Pseudomonas aeruginosa Vitroids, Lot BCCF7159,
VT000264, SUPELCO [19]. After 24 hours of staying in
refrigerated conditions (5+7)°C, a membrane filtration is
performed on 20 samples of 100 ml each. The membrane
filter is placed in CN agar while making sure that no air
bubbles remain under it. Cultivated at (36 + 2)°C for (44 +
4) h [18; 20]. Filters count for growth after (22 & 2) h and
(44 £ 4) h. All colonies that form a blue-green pigment
are counted. The membranes are examined with a UV
lamp. A longer period of irradiation should be avoided
in order not to kill them and inhibit their growth on the
confirmation medium.

All colonies that produce pyocyanin, are oxidase (+),
fluoresce under UV at (360 + 20) nm and produce
ammonia from acetamide are counted as Pseudomonas
aeruginosa .

@ue. 3. KonoHuu Pseudomonas aeruginosa ebpxy CN-agar,
€ npodyKyus Ha nuemeHm u ¢priyopecueHyusi nod UV
Yy npu (360 + 20) nm

Fig.3. Pseudomonas aeruginosa colonies on CN-agar ,
with pigment production and fluorescence under
UV rays at (360 + 20) nm
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@ue. 4. [Npodykyus Ha aMoHsIK om ayemamud Fig.4. Ammonia production from acetamide
PE3YNTATHU RESULTS
[MonyyeHure pe3ynTaTu ca MpeJCTaBeHU B CIeBAIIUTE Ta0- The obtained results are presented in the following
muiy 1 Gurypu. 3a 1a ce u3pasu pe3yNTaThT OT POBEACHHS tables and figures. In order to express the result of the
EKCIIePUMEHT, € HeOOXOAMMO Jla Ce M3YHUCIU Heolpeselie- conducted experiment, it is necessary to calculate the
HOCTTA OT U3MUTBAHE. uncertainty of the test.
1. OmnpeneJisiHe HeONMpeaEJEHOCTTA OT NPe0POSIBAHETO - 1. Determining the uncertainty from the count - U
U, 21), [21],
KBIECTO U2, =2 (L = L where UZ,, =2 (L = L
L, — Opoii KoJIOHHH OT JBaMa U3MKUTBATENHN — IBPBO OpOEHE, L, - colony count by two examiners - first count,
cfu/100ml cfu/100ml
L, — Opoit KOJIOHHUH, OT JIBaMa M3MUTBATEIN — BTOPO OpoeHe, L, - colony count, by two examiners - second count,
cfu/100ml cfu/100ml
Ta6bnuya 2. Pe3ynmamu c onpedesnsiHe Ha Table 2. Results with determination of census uncertainty
HeonpedesieHocmma om npebposisaHemo
Herpu L cp. (Li-L2) 2/
Petri L Lz L avg. Li-L2 Li+L: UZwLL (Li+L2) 2
1 67 70 69 3 137 0.00096 | 0.000479514
2 74 72 73 2 146 0.00038 | 0.000187652
3 76 74 75 2 150 0.00036 | 0.000177778
4 63 66 65 -3 129 0.00108 | 0.000540833
5 66 67 67 -1 133 0.00011 | 5.65323E-05
6 72 73 73 -1 145 0.00010 | 4.75624E-05
7 70 70 70 0 140 0.00000 0
8 65 65 65 0 130 0.00000 0
9 68 66 67 2 134 0.00045 | 0.000222767
10 64 65 65 -1 129 0.00012 |  6.00925E-05
11 74 70 72 4 144 0.00154 | 0.000771605
12 68 72 70 -4 140 0.00163 | 0.000816327
13 80 72 76 8 152 0.00554 | 0.002770083
14 70 66 68 4 136 0.00173 | 0.000865052
15 72 72 72 0 144 0.00000 0
16 76 75 76 1 151 0.00009 | 4.38577E-05
17 83 81 82 2 164 0.00030 | 0.000148721
18 60 60 60 0 120 0.00000 0
19 62 66 64 -4 128 0.00195 |  0.000976563
20 70 67 69 3 137 0.00096 | 0.000479514
sum 1400 1389 1395 0.00086 0.00043
U= 0.029 2,940
Ui=2.94%
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2. OmnpenensiHe HeompeaeJeHOCTTa OT pa3ipeie/leHueTo
Ha Poisson U,

[Tpu Y ¢ <40 cToitHOCTTa Ha CTaHJapTHATa HEOIPEICICHOCT
Ha Poisson B equnuIm B logl0 ce B3uma ot Tadiuia Ne 2 kbM
1.7.2 ot BJIC EN ISO 19036:2020 (17).

[pu ) ¢ > 40 ce nzmon3pa ciegHaTa Gopmyna:

U, = M/ N(10) 04343 _ 46116 =1.16%
B 395

U,=0.0116=1.16%

3. Omnpenensine Ha BHTPENIHOJA00PaTOPHA OTHOCHTEJIHA
HEOIPE/IeJIEHOCT 0T Bh3npoussoaumocrtra U, (Taba. 3)

Tabnuuya 3. OnpedensiHe Ha ebmpeuwHonabopamopHa
OmHocumerHa HeorpedeneHocm om
ebanpousgodumocmma U,

ENVIRONMENT AND HEALTH

2. Determining the uncertainty of the Poisson U,
distribution

For Y ¢ <40 the Poisson standard uncertainty value in
units in logl0 is taken from table no. 2 to item 7.2 of BDS
EN ISO 19036:2020 [17].

For ) ¢ > 40, the following formula is used:
_Uh(10) _0.4343

U, =0.0116 =1.16%
: 'IZ & 1395

U,=0.0116=1.16%

3. Determination of intra-laboratory relative
uncertainty from U, reproducibility (Table 3)

Table 3. Determination of intra-laboratory relative
uncertainty from U, reproducibility

Pesyarar | Pesyarar Cpeano OTHOCHTETHO
Ne KBAIPATHYHO Koedununent OTHOCHTETHA
Ha o o X cp. D= OTKJIOHeHHEe 0T HA BADHAILHS, A e Heonpe/ieenocT,
npoGa | "ITBANE | HIMHTBANC (xia- xip)? | Bh3npomsBOIMMOCT, | CV=Sw/xep. | 0T OHEHRE /RSDL: | Urel= CV/ Vn)*100
X id X iB ieny et Sk -\ D? CV %
sampl | Test result | Test result x Avg. 2 le‘)xieaatji?o:_t;;am Czﬁ;if:]::’f R:(::::: :lz::a[;:ann un?::?;:;:y,
2 X1 X °Pg°:?’;'i"l’)‘1,“"’ CV=SR/x Av. "gVSE/‘; Urel=(CV/Vn)*100
a cfu/ cfu/ cfu/
100 ml 100ml | 100ml
1 2 3 4 5 6 7 8 9
1 67 74 71 25 4.9497 0.069 6.911 2.185
2 74 68 71 18 4.2426
3 76 80 78 8 2.8284
4 63 70 67 25 4.9497
5 66 72 69 18 4.2426
6 72 76 74 8 2.8284
7 70 83 77 85 9.1924
8 65 60 63 13 3.5355
9 68 62 65 18 4.2426
10 64 70 67 18 4.2426
Xep. = 70
SUM 1400 234
Sri= 4.3780 = 12
Sr= 7.2303 = 20
Sg= | 4.8374 R= 14
Us= 2.19%

4. Bromker Ha HeompeaeJeHOCTTa - GOpMyJIUpaHEe Ha He-
OIpeJeJICHOCTTa Ha U3MEPBAaHE HA KOMIIOHEHTHTE Ha Ta31
HEONPEAEICHOCT U Ha TSIXHOTO N3YHUCIIsIBaHE U KOMOMHU-
pane (22).

[Ipu cp31aBaHeTO HA “OFOMKET’’ HA HEOMPECIIEHOCTTa MOTAT
Jla ce pa3rpaHuyaT CICTHUTE CTHITKU:
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4. Uncertainty budget - formulation of measurement
uncertainty of the components of this uncertainty
and of their calculation and combination [22].

In creating an uncertainty ,,budget™ the following steps
can be distinguished:
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e crnenuduIrpaHe HA U3MEPBAHETO;

° I/IZleHTI/I(bI/IKaL[I/ISI Ha U3TOYHHUIIUTEC HA HCONTPCACICHOCTTA,

¢ KOJHMYECTBCHO M3pa3ABaHC HA HCOIIPEACICHOCTTAa HA KOM-

ITOHCHTHTE,

® H3YHCJIsIBaHC Ha KOM6I/IHI/IpaHaTa 1 pasmimpeHara HeOope-

JACJICHOCT.

3a mo-sICHO MPEICTaBSIHE Ha IPUHOCA HA BXOTHUTC BETHIHHH
KBM HEOIIPEICTICHOCTTA Ha U3XOIHATA BEJIUYMHA CE ChCTaBS
OFOIKET Ha HEOMPEICICHOCTTa, KOWUTO MOXE N1a Obae mpea-

CTAaBCH KAaKTO B Ta6nnqu, TakKka U B rpaq)ﬂqu BU/I.

Ot Tabnuia 4 crasa sICHO, Y€ HAl-TOJISIM TPUHOC KBM ChCTa-
BSIHC Ha KOMOMHHpaHaTa HEOIPEICIICHOCT NMa HEOoIpeaee-
HOCTTa OT OpOEHETO, T.6 OT M3NHuTBaHeTo — 45%, creaBaHa
OT Ta3u OT BBTPEHIHOIA00paTOpHATA BBH3MPOM3BOIUMOCT
- 33.10% u pasnpenenenueto Ha [loacon -17.6%. Ocrananu-
T€ KOMIIOHEHTH HE BIIHUSAT CHIIECTBEHO BHPXY OHOJKETa Ha
HEOMpeNeIeHOCTTa, HO TPSOBa Aa ObIaT OlIEHEH! U TEXHUTE

MPUHOCH, 3a JIa CE TapaHTHpa, 4e ca Moj KOHTPOJL

Ta6bnuua 4. V3yucnsieaHe Ha KoOMbGUHUpaHama
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» specifying the measurement;
» identifiying the sources of uncertainty;
» quantification of component uncertainty;

» calculation of combined and expanded uncertainty.

For a clearer presentation of the contribution of input
quantities to the uncertainty of the output quantity, an
uncertainty budget is drawn up, which in turn can be
presented both in tabular and graphical form.

Table 4 clearly shows that the greatest contribution to
the composition of the combined uncertainty is the
uncertainty from the counting, i.e. from the test - 45%,
followed by the intra-laboratory reproducibility - 33.10
% and the Poisson distribution -17.6 %. The remaining
components do not significantly affect the uncertainty
budget, but their contributions must also be evaluated to
ensure that they are under control.

Table 4. Calculation of the combined uncertainty

HeornpedeneHocm
Hznouns- Hf:gﬁ::e KomOunupana FouOmespaus. | L SuEDERA Oﬂ;c:;:f :
Bxoaun o 2 o, HEONpeIeJeHOCT | HeoNpelee-
ek BaH ypena/ seonpenenenoct |  Ura, % Ure, % Ea AR, wocy. KbM 00IIAaTA
obem CCM no ypena/CCM o Heonpeaeje-
o cfu/100ml 7
cepruduKaT HOCT B %
Uncertainty Relative
Taput Used of the Combined Combined test Extended contribution
At I device/SCM | instrument/SCM| Ura,% | U?ra,% | uncertainty, uncertainty, to total
L a e according to uncertainty % cfu/100ml uncertainty
certificate in %
Ul 2.9401 8.6445 3.8504 3 45
U2 1.16 1.3526 17.6171
U3 2.1853 47755 33.1028
U4
CCM /SCM 2.600 0.045 0.0225000 0.0009 0.000 0.0131
Us
TepMocTaT —
TepMOMeTEp /
thermostat -
thermometer 37.00 0.08 0.0400000 0.1081 0.0117 1.6376
ué6
[Mwmunsp
Knac A/
Class A
cylinder 100.00 0.5 0.2041 0.2041 0.0417 3.0921
6.60 14.8259

KomOuHMpaHa HeornpeneneHocT —
U c(Ly=VU1?% + U224U3% + U42 + U5% + U6?

@

UC(L)=V0.1482=0.385
UC(L)% =0.385x100=3.850%
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Combined uncertainty —
U c(1)=VU1?% + U22+U3?% + U4? + US? + U6?

@1

UC(L)=\0.1482=0.385
UC(L)% =0.385x100=3.850%
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Uuaunabp knac A / Cylinder classA | 3.1
Tepmocrtar-repmomeTtsp / | ncubator- I 164
thermometer :
cCM | 0.01
us I 3.1
U2 I 17.6
Ul

0 10

@uez. 5. OmHocumerneH NPUHOC Ha KOMIIOHEHMUME KbM
obwama HeornpedeneHocm, 8 %

5. M3uncnsaBane Ha pa3mupena HeonpegejaeHoct U

[Ipu HEHOTO M3UMCIIEHUE CE JaBa IPEICTABSIHE UPE3 UHTEP-
BaJl, KONTO BKJIIOYBA TOJISIMA YacT OT Pa3MpPEACICHUETO Ha
CTOWHOCTHUTE, KOUTO CE IIPUIHCBAT HA M3MEPBAaHATa BEITHYH-
Ha. Ts ce moiydyaBa KaTo C€ YMHOXHM KOMOWHHpPaHATa HEOII-
peneneHocT ¢ koeunueHT Ha mokputne k.

“k” mpu HOpMaJTHO pa3npeAeseHUe B MPaKTHKATa ce IpueMa
3a 2, KaTo TOBA OTIOBapsl HA HUBO Ha JOCTOBEPHOCT 95% ot
pasmpeneseHueTo Ha CTOWHOCTUTE. AKO UMa ChbMHEHHUE, Y€
pasnpeseseHneTo He € HOPMAJIHO, TO C€ MpernopbyuBa Ja ce
nsnois3sa (akrop Ha nokpurue k =3, KOHWTO rapaHTHpa WH-
TepBaj Ha 1ocToBepHOCT 99.7%.

U=UCL)xk  mnpumk=2 U=2x3.8504 U=8

Tabnuya 5. CmoliHocmu Ha OCHOBHU Xapakmepucmuku Ha

memooda
PaswwunpeHa HeonpepeneHocT Ha meToa B % 8
lpaHKUa Ha Bb3npoussogumoct, CFU/100 ml 14
R=2.8xS,
Repeatability limit, CFU/100ml 20 12
R=2.8xSr
value and uncertainty 70 5

Expression of result (70+5) CFU/100ml

6. KonTpoJna xaprTa 3a cpegHa CTOHHOCT - KOHTPOIHUTE
KapTH 3a Cpe/lHa CTOWHOCT ce MPEeACTaBsIT moj (opmara
Ha rpaduka. Ts naBa Bu3yanHa 0OEKTHBHA OLIEHKA Ha TOY-
HOCTTAa HAa aHAJIUTUYHUTE Pe3yJITaTH.

[IpenynpenurenHara rpaHula € paBHa Ha CpelHaTa CTOM-
HOCT 1/- IBa I'bTU CPEJHOKBAIPATUYHOTO OTKJIOHEHHUE, B
KOSITO 30HA IONaJAaT CilydallHUTE Ipelku. Ts ce Hapuua
ome u “I'panuna Ha BHUMaHHUETO . AKO METONBT € TOf CTa-
THCTUYECKN KOHTPOJ, MPUOIMU3UTEITHO 5% OT pe3yiTaTute
oA aT U3BBH T3 TpaHuIH. PakThT, Ue €ANH PE3yTar ¢
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 OTHOCUTENneH
NMPUHOC KbM
obwara
HeonpeaeneHocT
B % / Relative
contribution to
the general
uncertaintyin %

I as0

30 40 50 60

Fig.5. Relative contribution of the components to the total
uncertainty, in %

5. Calculation of expanded uncertainty U

In its calculation, a representation is given by an interval
that includes a large part of the distribution of values
that are attributed to the measurand. It is obtained by
multiplying the combined uncertainty by the coverage
factor ,,k*.

For a normal distribution in practice, ,,k* is assumed to
be 2, which corresponds to a confidence level of 95%
of the distribution of values. If there is a doubt that the
distribution is not normal, it is recommended to use a
coverage factor k=3, which guarantees a confidence
interval of 99.7%.

U=UC(L)xk npuk=2 U=2x3.8504 U=8§

Table 5. Values of main characteristics of the method

Expanded Method Uncertainty in % 8

Limit of reproducibility, CFU/100m| 14

R=2.8xS,

Repeatability limit, CFU/100ml 20 12
R=2.8xSr

value and uncertainty 70 5
Expression of result (70+5) CFU/100ml

6. Control Chart for Average Value — the mean control
charts are represented in a graph form. It provides
an objective visual assessment of the accuracy of
analytical results.

The warning limit is equal to the average value +/-
two times the mean square root deviation in which the
random errors fall. It is also called ,,Limit of attention‘.
If the method is under statistical control, approximately
5% of the results fall outside these limits. The fact that 1
result fell outside these limits, does not require action to
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MoTaHal U3BbH TE3U I'PAHUIIN, HE U3UCKBA JACUCTBUS, 3a J1a
ce MOJCUTYPH CIIeABAILIMSI PE3yJITaT JIa € B TPAaHULIUTE.

KonTponHara rpaHuiia € paBHa Ha cpegHaTa CTOMHOCT +/-
TPH II'BTH CPEAHOKBAAPATHIHOTO OTKJIIOHEHUE M OOMKHOBCHO
ce Hapuya “I'panuua Ha nedcteuero”. Koraro npu n3mepna-
HE Ha aHAJHT C MO03HATa KOHIEHTPALMs B ChOTBETHATa Ma-
TPHUIa PE3YJITATHT € U3BbH KOHTPOJHATA TPAHMIA, TOTaBa
METOABT OMBa M3BBH KOHTPOJI M TpsOBa J1a Ob/ie HaMepeHa
MpUYMHATA 32 TOBA.

Ta6nuya 6. Peaynmamu om u3numeaHemo
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ensure that the next result is within the limits.

The control limit is equal to the average value +/- three
times the mean square root deviation and is usually
called the “Action Limit”. If when measuring an analyte
of known concentration in the relevant matrix the result
is outside the control limit, the method is out of control
and the reason for this must be found.

Table 6. Results from test

m+3s m+2s m Xexp. m-2s m-3s
8.31E+01 | 7.88E+01 70 67 6.12E+01 | 5.69E+01
8.31E+01 | 7.88E+01 70 74 6.12E+01 | 5.69E+01
8.31E+01 | 7.88E+01 70 76 6.12E+01 | 5.69E+01
8.31E+01 | 7.88E+01 70 63 6.12E+01 | 5.69E+01
8.31E+01 | 7.88E+01 70 66 6.12E+01 | 5.69E+01
8.31E+01 | 7.88E+01 70 72 6.12E+01 | 5.69E+01
8.31E+01 | 7.88E+01 70 70 6.12E+01 | 5.69E+01
8.31E+01 | 7.88E+01 70 65 6.12E+01 | 5.69E+01
8.31E+01 | 7.88E+01 70 68 6.12E+01 | 5.69E+01
8.31E+01 | 7.88E+01 70 64 6.12E+01 | 5.69E+01
1 2 3 4 5 6 7 & 8§ 10

@ue. 6. KoHmpornHa kapma 3a cpedHa cmouHocm
7. Omnpepe/siHe HA MapaMeTPU HA MeTOJA — YYBCTBUTEI-

HOcT, cnenuduyHOCT U cenektuBHOCT - BJIC EN ISO
13843:2017 (23).

3a omperensHe Ha MapaMeTpUTE Ha METOJAa CE€ MPHUTOTBAT
MpOoOH C LeNeBUsI MUKPOOprann3bsM. Korato e Bb3MOXKHO 32
MPUTOTBSIHE HA NMPOOHUTE ca MPEANOYNTAHN €CTECTBEHO 3a-
MBPCEHU MaTepHaJId. AKO HE MOJKE J]a C€ TOCTUTHE, TPOOUTe
ce 3apa3siBaT C BTOPH IIlaM, KOMTO € ChC CXOJHHU yCIOBHUS Ha
kyntuBupane. Cien ToBa poOUTe Ce U3CIIEABAT Ype3 MO3Ha-
tara npouenypa (18).

Hpe6p0${BaT CC TUIIMYHHU U aTUIINYHU KOJIOHUH. CJ'Ie,HBaT 110~
TBBPAUTCIHU TCCTOBE.

a) Opoif Ha THIUYHHUTE KOJIOHUH, 32 KOUTO € TIOTBBPACHO, e
ca LEeJIeBH OPraHU3bM B IIBPBUS MIOTBBPAUTEICH TECT, YH-
ATO WAGHTUYHOCT Ce IIOTBBPIKIaBa OT BTOPUYHUS HICHTH-
(UKAIIHOHEH TeCT (MICTUHCKH MOJOKUTEITHHA PE3yIITaTH);
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Fig.6. Average control chart

7. Determination of parameters of the method -
sensitivity, specificity and selectivity - BDS EN ISO

13843:2017 [23].

To determine the parameters of the method, samples
with the target microorganism are prepared. Whenever
possible, naturally contaminated materials are preferred
for sample preparation. If this can‘t be achieved, the
samples are infected with a second strain that has similar
culture conditions. The samples are then examined by
the known procedure [18].

Typical and atypical colonies are counted. Confirmatory
tests follow.

a) number of typical colonies confirmed to be the target
organism in the first confirmatory test whose identity
is confirmed by the secondary identification test (true
positives);
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Opoli Ha HETHIHMYHHM KOJIOHWUU HJIM THIIMYHH KOJIOHUH,
KOUTO €a OTPULIATE]HU B II'bPBUSI IIOTBBPAUTEIECH TECT,
UACHTU(GUIIMPAHU KATO LEJIEeBU OPraHU3MH upe3 BTOPHU-
YeH UJCHTU(QUKALNOHEH TeCT ((halliBi OTPULIATEIHH);

6p0171 Ha TUIIUYHUTE KOJOHHH, 3a KOUTO € HNOTBBPACHO,
4e Ca LCJICBU OPraHU3bM, YpE3 IIbPBUYCH IMIOTBBPIKAABAIIL
TECT, 3a KOMTO BIOCJICACTBUC CC YCTAHOBABA, Y€ HE Ca LiC-
JICBUAT OPraHU3bBM 4YpE3 BTOPHUYCH PI,E[GHTI/Iq)I/IKaL[I/IOHeH
TECT (HGBepHI/I IIOJIOKUTCIITHHU peSyJ’ITaTI/I);

Opoii aTUMMYHU KOJOHUU MM THUIIMYHU KOJOHHU, KOUTO
ca OTpHLATEIHH B IIbPBUYHHSI TECT 3a MOTBBPXKIABAHE,
KOUTO Ca I0Ka3aJld 4pe3 BTOPHUEH HJICHTU(DHKAIIMOHEH
TECT, Ue He ca IeJIEBU OPTaHu3bM (ICTHHCKH HETaTHBH).

Ta6bnuya 7. bpol npebpoeHu munuyHU U amunu4yHu
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b) number of atypical colonies or typical colonies that
were negative in the first confirmatory test identified
as target organisms by a secondary identification test
(false negatives);

¢) number of typical colonies confirmed to be the target
organism by a primary confirmatory test that were
subsequently found not to be the target organism by a
secondary identification test (false positives);

d) number of atypical colonies or typical colonies that
were negative in the primary confirmatory test that
were shown by a secondary identification test to be
non-target organisms (true negatives).

Table 7. Number of typical and atypical colonies counted

KOJ/TOHUU
sample a b c d
1 67 3 1 86
2 74 1 0 90
3 76 0 0 79
4 63 4 2 77
5 66 2 0 83
6 72 1 1 82
7 70 0 1 78
8 65 2 2 76
9 68 3 0 72
10 64 1 0 80
sum 623 17 7 803
Mpegnonaraem 6potii / Estimated number
++ -
++ a b a+b
MNoTtebpaeH 6poit / 623 17 640
Confirmed number j c d crd
7 803 810
a+c b+d n
630 820 1450

OO6uusT Opoit Ha TecToBeTe € a + b + ¢ + d = n =1450

YyBCTBUTEIHOCT, CHEUU(PUIHOCT, CEIEKTHBHOCT, (alllInBO
MOJIOXKHUTENCH U (PallInBO OTPHLATEICH KOPULIUEHT 3a Le-
JIeBUSL OPraHU3bM MOXKE [1a CC U3YUCIH O CJICJHUS HAUYWH:
YysctButenHoct =a / (a + b) = 97.3%

Crenuduanoctr =d / (c + d) =99.1%

®danmuBo MONOKUTENICH KoeuIueHt =c / (a + ¢) = 1.1%

®danmmBo orpunarene koehpunuent = b/ (b +d) =2.07%

CenektuBHOCT = a / n= 43%, uzpasena B log 10 = - 0.37

Jpyr napameTsp, epeKTUBHOCT (E), KOWTO J1aBa 4acT OT mpa-
BUJTHO 33/13JICHUTE KOJOHHUH, MOXKE J1a O'bJIe N3YHCICHO KaTO
E=(+d)/n=983%
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The total number of testsisa + b + ¢ + d = n =1450

Sensitivity, specificity, selectivity, false positive and false
negative rate for the target organism can be calculated as
follows: Sensitivity =a/(a + b ) =97.3%

Specificity =d /(¢ +d ) = 99.1%

False positiverate =c/(a +c) = 1.1%

False negativerate =b /(b +d ) =2.07%
Selectivity = a / n=43%, expressed in log 10 = - 0.37

Another parameter, efficiency (E), which gives a fraction
of correctly assigned colonies, can be calculated as
E=(a+d)/n=983%
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3AKINIOYEHUE

[IpoToTpodHUAT XapakTep W MeTaOOJWTHATa TI'bBKABOCT,
CIOCOOHOCTTA JIa C€ CIpaBs C pa3NudHu (OPMHU HA CTpec
(bu3myHN, XUMUYHN ¥ aHTHOAKTEPHATHU ChEAUHEHUS), J1a
3a0aBsi CBOsS MEeTa0O0JIM3bM, KAKTO M CIIOCOOHOCTTA Ja 00-
pasyBa OMOQHIMH B TPBOHHUTE CHCTEMH Ca 3a0CIIeKUTEITHA
XapakTepucTuku Ha Pseudomonas aeruginosa. 11Iupokoro
pasnpocTpanenue Ha Pseudomonas aeruginosa Moxe Jna
MpeIU3BUKa HIKOH OMIaCEHUSs 32 00IIECTBEHOTO 3/1pase. Upes
KOHCYyMHpaHe Ha 3apa3eHa MUTeHHa BO/ia, KaTo OMOPTIOHHUC-
THUYEH [ATOr'eH, TO3W MUKPOOPraHU3bM MOXKE J1a MPEIH3BHKA
TEXKKH WHPEKIUH TPU UMYHOKOMIIPOMETHPAHU MAI[UCHTH,
BB3PACTHH XOpa U MaJIKU JIela.

[lpu 1tpoBeAeHUS OMHUT C EKCIEPUMEHTAIHO KOHTAMUHU-
paHata muTeiHa Boga c pedepeHTeH mam Pseudomonas
aeruginosa ce yCTAaHOBH 3ama3BaHe Ha JKU3HECIOCOOHOCTTA
My CJIeJl IPECTOSBAHE MPH HUCKH TEMIIEPATYPU U B XJIOPHU-
paHa cpena. Pseudomonas aeruginosa I€MOHCTpUpa ajarl-
TalUsl KbM Cpela C HHUCKA KOHIIEHTPAIMs HAa XPAHUTEIHHU
BEIIECTBA U € MPpeobJIaiaBaliusT 00MTaTe)l BbB BCHUKH OJIU-
TOTPOITHH BOJHU €KOCUCTEMH.

Baxmo e InoJjaBaHaTa KbM HOTpe6I/ITCJ'II/ITC MMUTEHa BOJa Ja
€ 4ucTa u 6630HaCHa, Jla OTTOoBapsA Ha ONpPeACJICHU XUTUCHHU
HU3HUCKBAHUA U Aa CC MpeANpUcMaT MCPKHU, KOUTO J1a OCUTY-
psABAT HCIIPCKBCHATO HEMHOTO KadecTBO. VIMEeHHO 3aToBa €
OT M3KJIKOYHUTCIIHO 3HAYCHHUC a CC ITpujarat BCqu)I/II_[I/IpaHI/I
MCETOAM, KAaTO I10 TO3W HAYMH CC IIOBUIIaBa HAJAC)KHOCTTA HaA
MOJYYCHHUTC PC3YJITATHU U TAXHATA o6ektuBHOCT. [10 TO3U Ha-
YUH CC rapaHTHUpa U KAaUCCTBOTO HA MUTeliHaTa BoJa U HelHa-
Ta 0€30IaCHOCT IIpU KOHCYMHUPpAHE OT XOparta.
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CONCLUSION

The prototrophic nature and metabolic flexibility, the
ability to cope with various forms of stress (physical,
chemical and antibacterial compounds), slowing down
its metabolism, as well as the ability to form biofilms
in pipe systems are remarkable characteristics of
Pseudomonas aeruginosa. The widespread distribution
of Pseudomonas aeruginosa may raise some public
health concerns. By consuming contaminated drinking
water, as an opportunistic pathogen, this microorganism
can cause severe infections in immunocompromised
patients, the elderly and young children.

In the experiment, conducted with the experimentally
contaminated drinking water with the reference strain
Pseudomonas aeruginosa, preservation of its viability
after staying at low temperatures and in a chlorinated
environment was found. Pseudomonas aeruginosa
demonstrates adaptation to low nutrient concentration
environments and is the predominant inhabitant in all
oligotrophic aquatic ecosystems.

It is imperative that the drinking water supplied to
consumers is clean and safe, it meets certain hygiene
requirements and that measures are taken to continuously
ensure its quality. That is why it is of utmost importance
to apply verified methods, thus increasing the reliability
of the results and their objectivity. This way, the quality
of drinking water and its safety, when consumed by
people, are also guaranteed.
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YKABAHNA KbM ABTOPUTE

“bbJITAPCKO CNUCAHUE 3A OBLLECTBEHO 34PABE” e mHoro-
npoduAHO cnucaHne, KOETo BKAOYBA NybanKaLmu B obnacTTa Ha
3/ipaBHATa NONNTUKA, 34PaBEH MEHUAXMDBHT U UKOHOMMKA, enun-
AEeMNoNorna Ha HenHdeKuMosHUTe U 3apasHuTe bonectu, 3apa-
BETO Ha Hace/ieHMeTo /XeHuTe/meuaTa/, npomoums Ha 34paBeTo
1 npodunakTMKa Ha bonectTuTe, OKONHA Cpeaa v 34paBe, XPaHu U
XpaHeHe, TPYAO0Ba MeANUMHA, MCUXMYHO 34paBe, KPU3UCHU CUTYa-
uMn 1 obwecTeeHo 3apaBe. MaTepuanuTte ce oTneyaTsaT Ha 6b-
rapCcKu M aHIIMMCKKU e3uK. B cnucaHmeTo ce nybanKyBaT:

o HayuyHu ctatnm (go 12 ctp.): CTaTumnTe BKAOYBAT BbBeaeHue,
Llen, MaTtepuan u metoau, Pesyntatu, O6cbikgaHe, 3akatode-
Hune n KHuronwuc.

e 0630pu (8o 12 cTp.): O630pUTe TpAbBa Aa NPeLACTABAT 3HAUM-
Mu Temm B 061acTTa Ha 06LLECTBEHOTO 34paBe.

e [Inckycua, no3uumm (4o 6 cTp.) - 3acaraTt BcAKa 06aacT Ha 06-
LLLeCTBEHOTO 34paBe.

e MHeHusA, cbbutna (go 1 cTp.) - NpeaAcTaBAT aKTya/HU, 3HAUMU-
MW MW AUCKYCUOHHM NPO6aeMU 1 BaXKHWU CbOUTUSA.

e lpeAacTaBsaHe Ha HOBW KHUIU uaun codTyep (oo 1 ctp.)

OTroBOpHOCT Ha aBTopa: Bcuuku npepcTaseHn 3a nyb6/MKyBaHe
matepuanu Tpabsa ga 6bAaT OPUrMHANHK Pa3pPabOTKM, KOUTO He
ca ny6nKyBaHM 40 TO3M MOMEHT M He ca NoAaLeHu 3a NnybaunKyBa-
He apyrage. MpueTtnte pbKonucu He morat Aa 6b4aat ny6anKyBaHK
c/fep, TOBA B APYTY U3LAHUA B CbLUMA BUA, U3LAIO MM HA YacTu 1

Ha KaKbBTO M fa 6uno e3unk, 6e3 cbriacmeTo Ha “Bbarapcko cnuca-
HUWe 3a ob6lLecTBeHo 3apase”. ABTOpUTE OTrOBapPAT 32 BCUYKM YacTuH
OT MmaTepuana cu.

HayuHa eTtuka: OTroBOpHOCT Ha aBTOpMTE € Aa YA0CTOBEpAT, ye
BCAKO M3CnefBaHe BbpXy Xopa e 6uio ofobpeHo OoT Komucus no
MeAMLMHCKa eThKa.

MNopaeaHe Ha pbKonucute: MaTepuanute Tpsbsa aa 6baaT noga-
BaHW B e/IEKTPOHEH BUA, (N0 enekTpoHHa nowa). MatepuanuTe ot
6brapckuTe aBTOpU TPAbBa Aa 6bAaT Ha 6BATAPCKU U AHTIUIACKK
€3MK, a Ha aBTOPUTE OT Yy>KOBMHA Ha aHTIMNCKM €3MK.

NoAroToOBKA HA PbKOMUCA

NpuapyKUTENHO NUCMO: PbKonuchT TpsabBa Aa 6bae NpuapyKeH
C MUCMO, YA0CTOBEPABALLLO, Ye MaTePUaNbT U AaHHUTE UM YaCTU OT
TAX He ca 6uan NnybanKyBaHmu gocera (OCBeH KaTo pe3tome), KakTo U
Yye MaTepuanbT He e Nog nevyaT v He e Bb3/I0XKEH 3a peLeH3npaHe
B APYro usaaHue.

3arnaBHa cTpaHuua: Bua Ha pbKonuca (opurmHanHa ctatus, 063op
n ap.); 3arnasve, MeHa Ha aBTopuTe M mecTopaboTa no Bpeme
Ha M3roTBAHE Ha MaTepuana; Mime 1 Nb/ieH agpec Ha KOPeCcnoHAM-
pawms aBTop, TenedoH, eneKTPpoHHa now,a; baarogapHoCcTh Kbm
/IMLA U KONIerv C MPUHOC 3a U3CNeABaHETO.

YKasaHuA 3a opopmaeHune Ha matepuanurte: Manonssart ce mepHu
eANHULM Ha MeXAyHapoaHaTa cuctema Sl. [la ce n3bArsaT akpoHU-
MW, OCBEH aKo He ca obuwonpuetn. AKPOHUMUTE U CbKpaLLEeHUATA
ce aeduHMpaT Npu nbpeaTa MM ynoTpeba B TekcTa. PainoseTe Ha
pbKonuca ce nogasaT BbB popmaT Ha Microsoft Word. dopmatst
Ha cTpaHuuuTe TpabBa Aa 6bae A4 c nosieTa oT 2,5 cm OT BCUYKHK
cTpaHu, wpndTsT 12-point Times New Roman ¢ 1,5 nHtepsan mex-
Ay peposeTe. TeKCTHT ce NoAPaBHABA Camo OT NIABO.

Pe3stome: 3a HayyHWM CTaTUM ce NOArOTBA pe3tome CbC CnefHaTa
CTPYKTypa u noasarnasua: BoeegeHue, Llen, Metoau, Pesyntatu,
ObcbRaaHe 1 3akntouerue. Mpu matepuanu 6e3 cTpykTypa (Hanp.
0630pHa cTaTnA) ce 4ONYyCKaT pestomeTa, HECTPYKTYPUPaHM No rop-
HUWA HauuH. PestomeTo TpsabBa Aa CbAbprKa He noBeye oT 250 aymu.

Kniouosu gymu: MNpenctasaAT ce c/ies pe3tomeTo.

Tabanum: TabnnuuTe Tpabsa fa MMaT ACHW 3ar1aBUA U NMPU HEOOXO0-
OVMOCT 06ACHUTENHUN BenleKu Nog YepTa.

durypu: Beaka dpurypa ce nogasa v KaTo oTaeneH dain. durypute
ce HoMepuparT no pesa Ha LUMTUPAHETO UM B TeKcTa. Beaka durypa
TpAbBa ce NpuApy)KaBa C KpaTKa siereHAa Ha OTAesHa CTPaHuULa,
KoATO cnefBa KHUronuca v e 4act oT TekctoBuaA daiin. B matepu-
anuTe Ha 6bITapCcKUTe aBTOPYM 3arN1aBUATA U TEKCTBT KbM GUrypute
TpAabBa Aa 6bAAT Ha 6BATAPCKM U AHTIMICKUN €3UK.

KHuronuc: LlutupaHnte n3TouHnLM ce Homepupart Nno pesa Ha no-
COYBAHETO MM B TEKCTA U CE ONUCBAT HEMOCPeACTBEHO Cnes 0CHOB-
HUWA TEKCT. B TeKCTa HOMEPHT Ha UUTUPAHUA U3TOYHUK Ce NOoCTaBsA
B CKOOM.
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BULGARIAN JOURNAL OF PUBLIC HEALTH is a multidiscipli-
nary journal, which covers the following fields of public health:
health policy, health management and economics, epidemiol-
ogy of noncommunicable and communicable diseases, pop-
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disease prevention, environmental health, foods and nutrition,
occupational health, mental health, public health and disasters.
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