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BbJITAPCKO CMMUCAHUE 3A OBLLEECTBEHO 3 PABE
OPUUMANIHO U3OAHME HA HALMOHATHMA LEHTBP MO
OBLUECTBEHO 3PABE N AHATN3U

LEN1 U OBXBAT

“BbArapcko cnucaHue 3a obuiecTBeHo 3apase” e mHoronpodun-
HO CMMcaHMe, KOeTo BKAOYBA NybanKaumm B obnacTta Ha 34pas-
HaTa NONUTMKA M NPaAKTUKA, 34PaBHUA MEHUAKMDBHT U UKOHOMU-
Ka, enuaemmonorna Ha HeMHPeKLMOo3HUTe U 3apasHuTe bonecTw,
34 paBe Ha HaceneHuneTo (KeHuTe,AeuaTa), NPOMOLMA Ha 34PaBeTo
1 npodunaktTMka Ha bonecTuTe, OKOMHA cpefa U 34pase, TPYAO0Ba
MeAMLMHA, XPaHU U XpaHEHE, KPU3UCHU CUTYaLMK U obLLecTBEHO
34paBe, NCUXMYHO 3apaBe. CnvcaHWeTo AaBa popym 3a AUCKycUA
no akTyasHu npobiemn Ha obuiecTBeHOTO 34pase B bvarapua, Es-
pona, CALL 1 ap. cTpaHu. B cneumanHu npunoxkeHus ce nybankysat
MaTtepuanu, NOCBETEHW Ha aKTyasiHU TEMM, NPOYYBaHWA, pestome-
Ta U JOKNAAM OT MEXAYHAPOAHM U HAaLMOHAMHU Hay4YHU Gopymu
W Kpbran macu. CMcaHWeTo Mma 3a Len Aa nonyaspusmpa u Ha-
CbpyaBa v3cienBaHus, fobpu NPaKkTUKK, NMOAUTUKK, yNpaBaeHue
n obpasoBaHue B 06s1acTTa Ha obLliecTBeHOTO 34paBe. M3num3a B 4
KHWUMKKKW FOAUIIHO Ha 6BbArapCcKU M aHIMMCKU e3UK, Ny6anKyBaHu
Ha MHTEPHET CTpaHuLaTa Ha HauuoHanHua LeHTbp no obliecTse-
HOTO 3apaBse aHanmsu (http://ncpha.government.bg)
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NCUXNYHO 3[1PABE

TPEHUPAHE HA COUUAIIHHA
YMEHUA B KNIMHAYHA CPELOA
NMPU XPOHWUYHO BOJIHU
LWN30OPPEHHU NMALIMEHTH

Amna [lonoBa-BbpoanoBa, Buktopus {lodpeBa
LII3 "Tlpogh. H. Illunxosencxu”, Coghusn

PE3IOME

Hacmoswomo uscredsane obxsawa 139 auya (mwvoice u
olcenu na év3pacm om 18 0o 70 2.) ¢ ouaenosa F 20.0, F
20.06, F22.0, F 23.1, F 25.6., hacmanenu Ha 3a0bajcume-
HO Jleyenue 6 NCUXUAMPUYHU 3a8e0eHUs HA MePUMopusma
na Cogus epao u Cogus obnacm. Hzcreosanume iuya ca
Xocnumanusupauu 3a nepuooa om mecey srnyapu 2013 e.,
0o mecey Oexemepu 2015 . Iloo enumarnue ca e3emu co-
YuaiHu akmopu Kamo 8v3pacm, cemeeH Cmamyc u noo-
kpena. Ilpociedeno e GKIOUBAHEMO UM 8 NOJ36AHEMO HA
YCayeama ncuxoCoyuaina pexabuiumayus u nocieosauu
XoCnumanusayuu 8 eOHo2o0uuLeH nepuoo.

KaouoBn AYMMU: TCKKU ICUXUYIHHU pa3CTpOI>’ICTBa,
ColMaJIHA (baKTOpI/I, ceMmeiina noakpera, NCuxoCouu-
aJlHa pexa6I/mI/ITau1/m, ncuxoconrajiHa UHTCPBECHI M

BbBEOEHUE

XPpOHUYHHTE IICUXUYHH 3200JIIBaHUS U TT0-CIIEIIUATHO IIH-
30(peHHsITa ca CepHO3CcH MPOOIIeM 3a OBITapCKOTO 3Ipa-
BeomnasBaHe. ToBa € TexKa XpOHMYHA M WHBAIUAM3MpAIIa
00JIeCT ¢ BHCOKA COlMaHa ieHa. MeMKaMeHTO3HOTO Jieue-
HHUE € B OCHOBATa Ha OBJI/[BAHE HA TOJIIMA YacCT OT CUMII-
TOMHUTE Ha OOJNIECTTA, HO €IHOBPEMEHHO C HETO ChIECTBEHO
MSICTO 3aeMaT MPOrpaMHTe 3a pexaOHiIMTaIMs, COIHaiHA
WHTETpanus ¥ oOydueHHe KaKTo Ha caMuTe OojexyBaiu,
Taka 1 Ha TexHurte cemeiicTna (1).

B TO3M KOHTEKCT, TPEHHPAHETO B COLMAJIHU YMEHHUsS HE
MOJKe J1a ObJie KIIMHUYHO e()eKTUBHO, KOraTO Ce MPOBEXkKIa B
YCIIOBUS, TUILICHU OT HHTEPIICPCOHATHO M MATEPUAITHO MOJI-
kperutenue. Cormmanaute ymeHus (social skills) BxarouBar
NO3HAHUS M MOBEACHYECKH TEXHUKHM 3a CIIpaBsiHE B adua-
JUTUBHH U MHCTPYMEHTAJIHU O00JAaCTH Ha €KEIHEBHUS JKU-
BOT — HHTEPIEPCOHAITHN KOHTAKTH (pa3roBop, 3a0aBIeHUS,
MPUATENICTBO, MAPTHROPCTBO) U TPIDKM 3a cebe cu (apexu,
XUTHEHA, XpPaHEHE, OI0KET, HAMHUpaHe Ha paboTa, KOHTPOI
Ha 0oJiecTTa).

KimmHnvHNTE M3cnenBaHus B KOHTPOJIUPAHU YCIOBHS TO-
Ka3BaT, 4¢ TPEHHPAHETO B CONMAIHHW yMEHHS MOXE /a ¢
e(eKTHBHO KaKTO B YCHBBPIICHCTBAHETO HA COLMAHATA
KOMIIETEHTHOCT Ha MAI[MEHTHUTE, TaKa ¥ B HAMAJISIBAHETO HA
yS3BUMOCTTAa UM KBM H3TONIABAIIM NCUXUATPUYHU CHUMII-
TOMH KaTO JETPECHsi, HAIYAHOCTH, XaTIOIHMHALMKA U MPO-
6eMH ¢ KOHTpoOJIa HaJ MMITYJICHBHOCTTA. TpEeHUPAHETO B
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MENTAL HEALTH

TRAINING SOCIAL SKILLS
IN CLINICAL ENVIRONMENT
IN CHRONICALLY ILL
SCHIZOPHRENIC PATIENTS

Ana Popova-Varbanova, Viktoria Dobreva
Mental Health Centre, “Prof. N. Shipkovenski” LTD

ABSTRACT

The study includes 139 people with severe mental
disorders, men and women, of ages 18-70, placed for
compulsory treatment in psychiatric institutions in
the area of Sofia city and Sofia region. The patients
were hospitalized for the period from January 2013 to
December 2015. Consideration has been given to social
factors such as age, marital status and support. Their
inclusion in the use of the psychosocial rehabilitation
service and subsequent hospitalizations in a one-year
period was monitored.

Keywords: severe mental disorders, social
factors, family support,psychosocial
rehabilitation, psychosocial intervention

INTRODUCTION

Chronic mental illnesses and schizophrenia in particular
are a serious problem for Bulgarian healthcare. This is a
severe chronic and disabling disease with a high social
cost. Medication treatment is the basis for controlling
most of the symptoms of the disease, but at the same
time, the programs for rehabilitation, social integration
and training of both the sick and their families are
essential (1).

In this context, social skills training can not be clinically
effective when conducted in conditions lacking
interpersonal and material support.

Social skills. Knowledge and behavioral techniques
for coping in the affiliatory and instrumental areas of
everyday life- interpersonal contacts (Conversation,
entertainment, friendship, partnership) and caring for
yourself (clothes, hygiene, nutrition, budget, finding
work, controlling the disease).

Clinical trials in controlled conditions indicate that
social skills training can be effective both in improving
the patient’s social competence and in reducing their
vulnerability to debilitating psychiatric symptoms such
as depression, delusions, hallucinations, and impulse
control problems. Social skills training significantly
reduces the symptoms and the risk of recurrence in
both hospitalized and enrolled schizophrenic patients.
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NCUXWYHO 3APABE

COLMAJIHU YMEHHUS 3HAYUTCIIHO PEeAylupa CUMITOMHTE H
pHCKa OT PEIUANB KAKTO MPU XOCHUTATU3UPAHHU, TaAKa U MIPH
MPUXOSIIN MAUCHTH ¢ mu3odppenus. [laruenTure, KOUTO
ca TPEHUpPAHH JOKATO Ca Yy4acTBAJH B IMPOrpaMa 3a JHEBHO
JICYCHHUE, UMAT MO-ABJITOTPANHO PeAyIIUPAaHEe HA CHMIITOMH-
T€, OTKOJIKOTO MAI[MEHTUTE Ha JHEBHO JiedyeHue Oe3 TpeHupa-
HE B yMEHHUS (2).

LLEJT, 3A0AYUN U XUIMNOTE3U HA
U3CNEOBAHETO

Len

W3cnenBane Ha poisiTa Ha IICUXOCOLUAIHATA HMHTEPEBEHIIHS
BBPXY NPOTHYAHETO Ha 3a00JSBAHETO TPH JIUIA C TEKKH
IICUXUYHU pa3TpPOHCTBa.

Hacrosimoro u3cnensane ooxBama 139 nuna (MbxKe U )KeHH
Ha BBb3pacT 18-71 I.) ¢ TEXKKHU ICUXUYHH Pa3TPOHCTBA, Kila-
cuurupanu no MKbB-10 cbc cnennure auarnosu: F 20.0, F
20.6, F 22.0, F 23.1, F 25.2. [lon BHUMaHUE € B3ET TEXHUSIT Ce-
MECH CTaTyc, KaKTO M ceMeliHa mojkperna. JIumara ca mpoBex-
JIaJIN 3a]TBJKUTEITHO JISUEHUE B ICHXMATPUIHY 3aBEJICHNS HA
tepuropusta Ha Codust rpag u Codus 06IacT U MO-KOHKPET-
HO B:

- HII3 "TIpod. H. IllumkoBeHCKM;
- JAIlb ,,Cs. UBan Puncku”,

- JIIb, Kapnykoso;

- MII3, 6yn. CnuBHUIA;

- IIK xeMm BMA;

- YMBAIJI ,,AnekcanipoBcka’;

-  MBAJIHIT,,Cs. Haym™;

- u3BbH obmact Codusi.

[IpocneneHo € BKJIIOYBAHETO MM B IOJI3BAHETO HA ycloyrara
MICUXOCOLMAIHA PeXaONINTaLNs U JICUEHHUE 110 33 IbJKUTE-
JIeH pel B paMkuTe Ha nepuoga 2013 r.- 2015 r.

Xunome3u Ha uzcnedeaHemo

spBo: [lomycka ce, 4e ChHLIECTBYBa B3aUMO3aBHCUMOCT
MEXIy Opos Ha PEXOCIHUTAIHU3AIUUTE U OpPOS MCHXOCOIH-
aJTHU pexaOWIUTAIUH MU JIUIATA ¢ TSKKU TCUXUYHU pa3-
CTpoiicTBa.

Bropo: [Ipeanonara ce, 9e chImecTByBa pa3iandue B Opost Ha
PEXOCIUTAIN3ANUTE B 3aBUCHMOCT OT (DAaKTOPH KaTO: AHa-
T'HO3a, Bb3PACT, CEMEITHO MOIOKEHNE U MTOAKPEIIa U MPOBEie-
HUTE NICUXOCOLUAIHN PEeXaOUINTAIINH.

Memoduka

AHaNW3BT € U3BBPIICH HA 0a3a JaHHHUTE, CHOpaHU OT enu-
KpU3HUTE Ha W3CICIBAHHUTE JWIA. 3a CTAaTUCTHYECKa oOpa-
0oTKa Ha chOpaHUTE TaHHU € M3MOI3BaHa mporpamara SPSS.
W3non3BaHUTE METOM ca ONMCATEIHA CTATUCTUKA U YECTO-
TEH aHaJM3.

4 EEENR an EENR

MENTAL HEALTH

Patients trained while on a daily treatment program have
a longer-lasting symptom reduction than patients on day-
to-day treatment without skills training.

PURPOSE, TASKS AND HYPOTHESIS OF
THE STUDY

Purpose

Investigation of the role of psychosocial intervention
on the course of the disease in persons with severe
psychiatric disorders. This study covers139 people with
severe psychiatric disorders and classified under ICD-10
with the following diagnoses. F 20.0, F 20.6, F 22.0, F
23.1, F 25.2. The investigated persons are men and women
aged 18 to 71 years. Their family status as well as family
support was taken into account. Persons underwent
compulsory treatment in psychiatric establishments on
the territory of Sofia city and Sofia district and more
specifically in:

- Mental Health Centre ,,Prof. N. Shipkovenski‘
- State Psychiatric Hospital St. Ivan Rilski

- State Psychiatric Hospital - Karlukovo

- Mental Health Centre Bull. Slivnitsa

- Psychiatric Clinic to MMA

- UMBAL ,,Aleksandrovska“ EAD

- MHATNP ,,St. Naum*

- Outside Sofia district

Their inclusion in the use of psychosocial rehabilitation
and treatment under mandatory order was monitored for
the period 2013-2015.

Hypothesis of the study

Firstly, it is assumed that there is a correlation between
the number of re-hospitalizations and the number of
psychosocial rehabilitations in persons with severe
mental disorders. Secondly, there is a suggestion that
there is a difference in the number of re-hospitalizations
in relation to such factors as: diagnosis, age, marital
status and support, and psychosocial rehabilitation.

Method

The analysis was based on the data collected from
the examinations of the persons surveyed. The SPSS
program was used to statistically process the collected
data. Accordingly, the following methods (analyzes)
were used:- Descriptive statistics, frequency analysis;
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NCUXNYHO 3[1PABE

PE3YNTATU U UHTEPMNPETALIUA

[Mo-nony me ObpaT pasriegaHd NCHUXOCOLMATHH M JIEMO-
rpadcku GpakToOpu, KOUTO KACAAT JIUIATA C TCKKHU ICUXTIHH
pasctpoiicTBa. Hsikou OT TsIX € Bb3MOXKHO J1a OKa3BaT BIIHU-
STHUE BBPXY €()EKTUBHOCTTA OT JICUYCHUETO MPH TC3U JIHIIA.

®ur. 1. PasnpedeneHue Ha uscnedsaHume nuya ro
duazHo3u (8 npoyeHmu)

MENTAL HEALTH

RESULTS AND INTERPRETATION

Psychosocial and demographic factors that address
people with severe mental disorders will be discussed
below. Some of these may affect the effectiveness of
treatment in these individuals.

Fig. 1. Distribution of the surveyed persons by
diagnosis (in percentages)

=« F200 and F20.6

«F220

« F252

85,80% ot nunara, KakTo ce BUXk/a oT pUrypara rno-rope, ca
¢ nuarnosu F20.0 (ITapanounnna muzodpenust no MKB-10,
1998) u F20.6 (ObukHoBeHa mn3zodppenus). OTHOCUTEITHUST
Jisi1 Ha tunata ¢ nuarnosa F22.0 (Ilepcuctpupaliiio Haixy1HO
pastpoiictBo) ¢ 4.94%, a na Te3u ¢ F25.2 (lIuzoadextuBHO
pastpoiictBo. CmeceH Tun) - 9,26%.

Que. 2. PasnpedeneHue Ha u3zcredsaHume nuuya crioped
bpos pexocrnumarnu3ayuu (8 npoyeHmu)

Pexocnutanusauum 3a o6wo 3 roguHu - 2013, 2014, 2015

Ot ¢urypa 2 ce BixIa, ye no-romsimara gact (52,18%) or
U3CJICABAHKUTE JINIA C TEXKKH MICHXHUYHU Pa3CTPONCTBA HE ca
HMaJIi PeXOCIUTaIN3aIiK. EqHa pexocnuTaan3alus ca nMa-
i 24,09% ot nuuata, B3Iy y4acTue B u3cieasaneTo. 14,09%
OT XOparTa ca ¢ JIBe PeXOCIUTaIU3alll1, T0KaTo eaBa 6,36% - ¢
1pH; 1,36% - ¢ wetupu u 0,91% - ¢ meT pexocnuTaIN3aIUN.

Three-year re-hospitalizations 2013,2014,2015

M W W 2019 W = = BULGARIAN JOURNAL OF PUBLIC HEALTHM M M Vol.11 M MNo4 M W W m

From the figure 1, 85,80% of individuals are diagnosed
with F20.0 (Paranoid Schizophrenia in ICD-10, 1998)
and F20.6 (Simple Schizophrenia). The proportion of
F22.0 (Persistent Stress Disorder) equals 4.94%, and
F25.2 (Schizoaffective Disorder ) (Mixed Type) is 9,26%.

Fig. 2. Distribution of the surveyed persons by number
of rehabilitations (in percentages)

Figure 2 shows that the majority (52.18%) of those
with severe psychiatric disorders did not have re-
hospitalizations. Re-hospitalization had once 24.09% of
those who participated in the study. 14.09% of people have
two re-hospitalizations. Only 6,36% - with three; 1.36% -
with four and 0.91% - with five re-hospitalizations.
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NCUXNYHO 31PABE

Que. 3. PasnpedeneHue Ha uscnedsaHume nuya crioped
y4Yacmuemo um 8 rcuxocoyuasnHa pexabunumauus (8
npoueHmu)

Psychosocial rehabilitation / daily care center

‘

B81,36%

Ot ¢purypa 3 ce Buxaa, ye mo-roismara dact (81,36%) ot us-
CIIeZIBAaHUTE HE Ca MOCEIIaBaId JHEBEH cTanuoHap. [lox ToBa
TIOHSTHE Ce pa3dupa 3BEHOTO 3a TMOITyCTallMOHApHA TICUXHa-
TPUYHA TIOMOIIl B CHCTEMAaTa Ha NMCUXHATPUYHUTE JICUCOHH
3aBelicHUs. B Te3u craiuoHapu ce 00CayKBar Juia C ICU-
XUYHH Pa3CTPONCTBA, KATO CC U3BBPIIBA TUATHOCTUKA, Jicue-
HUE, HAOIIOJICHHE, CKCIICPTHA JICHHOCT U PECOI[HaTH3allis Ha
xXopara, monajaHany B TaX. Ha ¢gurypara mo-rope cbmo taka
ce Bxaa, ye 9,09% ot xopara, nonajgHald B U3BaJKara, ca
MMOCeIaBaI BEIHBK IICHXOCOIMAIHATA pPEXaOMIHTAIINS,
6,82% - nBa eTH; TpU HTH — 1,36% 0T U3cnenBanute; 0,91%
- 4 wetH 1 0,45% - mect mpTH. [lo MpUHINI BKIIOYBAaHETO HA
XOpara B ICHXOCOIHaIHa pexadbunuTaius B bearapus ocraBa
Ha T0OPOBOJICH MPHHIINIL, CTIOPE HACTOAIIOTO 3aKOHOATEI-
cTBO. IMeHHO TO3H (haKT OOSICHSIBA [TOJIYUCHUS PE3YIITaT.

Que. 4. PasnpedeneHue Ha uscrnedsaHume auya rno
8b3pacm (8 npoueHmu)

Ot ¢urypa 4 ce BmKJIa, e TIOYTH €IHA TPETa OT M3BAJKa-
Ta (30,45%) - xopa ¢ TeKKHU IICUXUYHU Pa3CTPONCTBA, ca Ha
BB3pact 21-30 rogunu. 22,73% ca Ha Bb3pacT 31-40 roguHu;
20% - mexay 41-50 ronqunu; 17,27% - 51-60-roqurnawu, 8,64%
ca Ha BB3pacT Mexy 61-70 r. PaBuu ca nsosere (0,45%) Ha
XopaTa Ha Bb3pacT Mexay 18 u 20 roguHu U Te31 Ha Bb3pacT
Mexy 71 TOnMHY U HArope.

6 EEENR an EENR
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Fig. 3. Distribution of persons under study according
to their participation in psychosocial rehabilitation (in
percentages)

M. o0

H1,00
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Figure 3 shows that the majority (81.36%) of the
respondents did not attend a day care center. Under this
term is meant the unit for semi-stationary psychiatric
help in the system of psychiatric hospitals. In these day
care centers, people with mental disorders are served
by diagnostics, treatment, observation, expert activity
and re-socialization of the people. In the figure above,
it is also evident that 9.09% of the people in the sample
visited once the psychosocial rehabilitation 6, 82% -
twice; three times - 1.36% of the examined 0.91% - 4
times and 0.45% - six times. In principle, the inclusion of
people in psychosocial rehabilitation in Bulgaria remains
voluntary on the basis of current legislation. It is this fact
that explains the result obtained here.

Fig. 4. Distribution of surveyed persons by age (in
percentages)

H1ig20r,
W21-30r.
31-40
W41-50
[Js1-80
Ws1-70

E71 and older

From the figure 4, almost a third of the sample (30.45%)
- people with severe mental disorders are aged 21-30
years. 22.73% of people are aged 31-40; 20% - aged 41-50;
17.27% - 51-60 year-olds, 8.64 aged between 61-70 years.
The shares (0.45%) of people between the ages of 18 and
20 and those aged between 71 and over are equal.
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Que. 5. PasnpedeneHue Ha uscrnedsaHume nuya no
cemeliHO MosoxXeHue (8 npoueHmu)

Or ¢ur. 5 ce BIk1a, Y€ MO-TOJISIMATA YACT OT JIUIATa, MOMa/I-
HAJU B W3BaJKaTa, ca HeceMmelHu (69,55%). 15,45% ca pas-
BezeHu, 12,27% ca cemeiinn, a 2,73% — ¢ moYuHAN CHIpPYT/a.
CeMeHHOTO TONIOKEHUE € BaXKHO 3a OONHHTE, TOKOIKOTO
CBIIOTO MOXKE J]a CTAHE U3TOYHHUK 32 OCUTYPSIBAaHE Ha BaKCH
NICUXOTEpaNeBTUYEH pecypec — ceMeitHa noakpena. MiMeHHo
TOpay Ta3W MPUYKHA € BKIIFOUCHO 32 pasTiieXk aHe B HACTO-
SIIIIOTO M3CIICIBAHE.

Que. 6. PasnpedeneHue Ha uzcrnedsaHume suya crioped
moea Oarnu ca Oeknapuparsnu Hanu4ue Ha ceMelHa
rnodkpena (8 npoyeHmu)

MENTAL HEALTH

Fig. 5. Distribution of the persons surveyed by marital
status (in percentages)

| Single
Il Divorced
] widow
B Married

Figure 5 shows that the majority of the sampled persons
are single (69.55%). 15.45% are divorced, 12.27% are
family, and 2.73% are deceased husband / wife. Family
status is important for the sick, as long as it can become
a source of important psychotherapeutic resources -
family support. It is for this reason that it is included for
consideration in this study.

Fig. 6. Distribution of surveyed persons according
to whether they have declared family support (in
percentages)

Ot ¢durypa 6 ce Buxkaa, e mo-roisimMara dact (75,45%) ot
JIMlIaTa He TMoJjiy4yaBaT ceMeiHa mojakpena, a ensa 24,55% s
mojiydaBatr. ToBa ¢ Ba)KEH acIeKT BbB Bh3CTAHOBSBAHCTO HA
TE3H XOpa OT IICHUXOJOTHYHA IICHA TOYKa, BbPXY KOHTO € He-
00x0amMo 1a ce padoTH.

Figure 6 shows that the majority (75.45%) of the
individuals does not receive family support and only
24.55% receive it. This is an important aspect in
rebuilding these people from a psychological point of
view that needs to be worked on.
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Tabnuua 1. Cmamucmuku Ha Kpumepus &°

MENTAL HEALTH

Tab. 1. Criteria statistics 2"

a. Kruskal Wallis Test

b. Ipynupawa npomexnusa: CemeeH cmamyc

a. Kruskal Wallis Test

b. Grouping variable quantity: Family status

Pexocnutanusauum Re- hospitalizations
3aobwo3r. /2013,2014,2015/
/2013,2014,2015/ Chi-Square 2,128

Chi-Square 2,128 Df 3

Df 3 Asymp. Sig. ,546

Asymp. Sig. ,546

[TomyueHusT pe3ynrat B Tabn. 1 coun, e HE ca OTKPHUTH CTa-
TucTHYecKH 3HaunMu (p=0,546) pa3nuuus B pexocUTaIH-
3alUsATa CHPSIMO CEMEHHOTO MOJIOKEHUE MPU U3CIIEIBAHUTE

The result obtained in tab. 1 shows that statistically
significant (p = 0.546) differences in re-hospitalizations
versus marital status were not found in subjects with
severe psychiatric disorders.

Jimga ¢ TCXKKU IICUXUYHH pa3CTpOI>iCTBa.

Tab. 2. Status

Tabnuuya 2. PaHzose
Marital status Average
CemeeH Bpoli CpedeH rank
cmamyc pakz Re- single 79 109,58
Pexo5cnwrsam43au,uu HecemeeHn |79 109,58 hospitalizations divorced 32 120,84
32 00O 2 F. Passeser |32 120,84 /2013, 2014,
/2013, 2014, 2015/ d 2015/ deceased 2 87,33
Bposeu/a 2 87,33 husband / wife
CemeeH 26 107,81 married 26 107,81
06uwo 139 Total 139
Ta6nuya 3. Cmamucmuku Ha Kpumepusi » Tab. 3. Criteria statistics *°
Pexocnura- McuxocoumanHa bpoii | Cpeden Re- Psychosocial Number | Average
/mMsauum 3a pexabunutauua / pare hospitalizations PP rank
06“-'.0 3r. AHeBEH cmayuoHap /2013 2014 rehab’htat’on/
2013, 2014, ! ! Day hospital
4015 y 0 101 | 105,33 2015/ o
0 101 105,33
1 17 119,95
1 17 11
2 15 158,90 2.9
2 15 158,90
3 3 87,33
3 3 87,33
4 2 101,50
4 101,50
6 1 208,50
6 1 208,50
O6uo 139
Total 139

a. Kruskal Wallis Test
b. Mpynupawa npomexnusa: lMcuxocoyuanHa pexabunumayus/[dHeseH cmayuoHap

[Monyuenure manHu B Tabnuma 2 u Tabmuma 3 codyar, 4e ¢
HaJuIe craTuctTudecku 3Haumma (p=0,008) paszmuka B 6pos
Ha PEXOCTIMTAIN3AIUUTE CIIPSIMO OpOs Ha TPOBEICHUTE TICH-
XOCOITHAIHN pexadbnnutanun. Hali-manpk e OposT Ha pexoc-
MUTAIU3aIANATE TIPH JINNATa ¢ TP IOCEHICHNS Ha JHEBCH
cranuoHap (cpeieH paHr paBeH Ha 87,33). Haii-ronsm e 6po-
AT Ha PEXOCHUTAIM3AIMATE TIPH JIUIaTa ¢ 6 MOCemeHus Ha
TICUXOCOIMATHA PEeXaONITUTAIIHSL.

[TomydeHuTe pe3ynTaTu MOTAT J1a c€ OOSCHSAT C BHBEICHHUTE
3aKOHOJATENHN U3UCKBaHUA B bharapus, cnopes KOUTo caMo
KENACeIINTE JINIA C TeKKHU ICUXUYHU Pa3CTPONCTBA, MIHAIH

8 EEENR an EENR

a. Kruskal Wallis Test
B. Grouping Variable: Psychosocial Rehabilitation / Day Care

The data obtained in Table 2 and Table 3 indicate that
there is a statistically significant (p = 0.008) difference in
the number of re-hospitalizations relative to the number
of psychosocial rehabilitation performed. The smallest is
the number of re-hospitalizations for persons with three
visits per day (average rate of 87.33). The largest is the
number of re-hospitalizations in persons with 6 visits to
psychosocial rehabilitations

The obtained results may be explained by the legislative
requirements introduced in Bulgaria, according to which
the persons with severe mental disorders who have
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mpe3 3aAbJIKUTEIIHO JICHCHUEC, MOT'aT a C€ BKJIOYaT B JJTHCB-
HUTE LCHTPOBE 3a IMNCHUXOCOIHaIHA pexaGI/lﬂl/ITaLlI/lﬂ. Oue-
BUJHO, BBIIPCKHU Y€ rojiiMa 4acTt OT 0OJHUTE HE nocemaBar
JHCBHUTE LCHTPOBC, TE3UW KOUTO IMOCCUIaBaT MO-4€CTO LCH-
TPOBETC Ca U TE3U, KOUTO Ca XOCIIUTAJIUZUPAHU ITOBEYC I'BTU.

3AKINIOYEHUE

[TomyueHnTe pe3ynTaTd OT JUCIIEPCHOHHNUTE aHAJIM3U JaBatT
OCHOBAaHHE YaCTUYHO Ja Ce MOTBBPAM JOMYyCKaHEeTO (I'bpBa
XHUIIOTE3a), Y€ CHIIECTBYBA pa3Indne B OpOst HA PEXOCIHUTA-
JTM3aLUUTE CIPIMO OpOsi Ha IPOBEICHUTE IICUXOCOLUATHH
pexabmnmuranun (Tadmn. 2-3). [IpeamnonoxxeHneTo, ue ChIIecT-
ByBa pa3yin4ue B OpOsi Ha PEXOCHUTAIM3ALMUNTE CIIPSIMO Ta-
KKBa (aKTOPH KaTo: UArHO3a, BE3pacT U CEMEHHO MOJI0Ke-
HHe, He Cce IMOTBBPAN B HACTOSIIOTO M3CIEABaHE, KOCTO OH
MOIJIO caMO Ja IoJYepTae 3HAYMMOCTTa M Ba)KHOCTTA Ha
MICHXOCOLMAJIHATA peXaOHIUTaLUs.
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undergone compulsory treatment can be admitted to the
daycare centers for psychosocial rehabilitation but only
if they have voluntarily consented. Obviously, despite
the fact that most patients do not attend daycare centers,
those who visit the centers more often are actually those
who have been hospitalized more than once.

CONCLUSION

The obtained results of the dispersion analyzes give
grounds to partially confirm the assumption (first
hypothesis) that there is a difference in the number of
re-hospitalizations relative to the number of psychosocial
rehabilitation performed (Table 2-3). The assumption that
there is a difference in the number of re-hospitalizations
in relation to such factors as: ability to work, age,
diagnosis, education, marital status is not confirmed
in the present study. This could only emphasize the
importance of psychosocial rehabilitation.

2. Buxpa MunaHoBa —,[lcuxmatpus —y4ebHuK 3a CTYAEHTU U
crneymnanusvpalym nekapu”’,M3a. MeavumHa n uskynTty-
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NMPOMEHUTE B KITMUMATA
N MUKPOBUONTOITMYHUTE
XPAHUTEJTHU ONMACHOCTHU

Tepn Bpa0uesa

Hayuonanen yenmvp no obwecmeeno 30page u ananiusu

PE3IOME

Xpanama mooice 0a cysicu kamo cpeda 3a pacmedsica Ha OAK-
mepuume, ako He ce 0bpabomea, NPueomes Ul CoXpaHsaed
npasunno. EOna om npuyunume e npomana 6 KaumMamudHu-
me akxmopu, Kamo memnepamypd, 6idHCHOCH, GANENHCU U
unmenzugHocm Ha excmpemnomo epeme. Cvobwasa ce, ue
cpednama 2nobanna memnepamypa ce e ygeauuuna c¢ 0,8°C u
moduce da ce noguwiu ¢ 2 0o 5°C 6 kpas na eexa. Tesu kauma-
MUYHU NPOMEHU 8 KPAUHA CMemKa uje 0068e0am 00 NPOMAHA
8 Cce3oHHUme U ceozpagcrkume nposeU Ha MUKPOOPSAHUZMU-
me u xumuieckume 3amvpcumenu 6 xpanama. Toea modice oa
yeenuuu 4ecmomama Ha 3a001A8aHUS, NPEHACAHU C XPAHA-
ma, 0cobeno cmomawHo-upeguu 3aoonasanus. Qbuuatinume
namozeHu, NPeHACAHU ¢ XPAHamd, Kamo caimonend, emepu-
XUsl KOU U KamMnuiobaxmep, KOUmo npoys@mseam 6 moniu
U GNAJICHU YCN0GUS, OPACMUYHO YEeAUYasam nonyiayuamad
cu 8 Xxpanama, Koemo 800u 00 noi6ama Ha 3a001A6aHUsL NO-
paou noguuiasauwe Ha memnepamypume. Tl Kamo dHCusHe-
cnocobnocmma u npeoasanemo Ha mesu Namo2eHu 6 OKoJ-
Hama cpeda ca NOGIUAHU OM NPOMEHUMe 8 KAUMAMU4HUme
Gaxmopu, MHO20 om borecmume ce noA8A6am npe3 JSAMmomo,
NO-panHa npoaem u no-monai 3umi.

Kaxmo 3a carmonena, maka u 3a xamnuiobaxmep uecmo-
mama Ha 3a60148aHeMO e HAli-2ONAMA NPU NO-6b3PACHHU U
maaxku deya. Mma mMHo20 nomuwyd, no KOUmMo usmeHeHuemo
HA KAUMAmMa moxce 0a noguusie Ha XpaHama, HO camo Hsi-
KOAKO om max ca cmpoeo npoyuenu. Tosa 600u 0o eucoxka
cmenen HA HeCUCYpHOCM KAKeu ue 6v0am 6vb30elcmseusma
Om U3MeHeHuemo Ha Kaumama. XpaHama e CuiHo KOHmMpo-
AUPana Ha HAYUOHATHO U egponelicko Huso. Tosa ocucypsasa
Ha Ovporcagume om EC ycmoiiuusocm Kovm uzmeneHuemo Ha
KAUMAmMa, Kakmo u nomeHyuan oa ce adanmupam Kvm no-
cre0cmseusama om He2o, HO He e U38eCmHo 0aau me ca 00cC-
MAMvYHU 8 KOHMEKCMA HA NPOMeHAWUA ce Kaumam. Basxcno
e 0a ce 3Hae, ye gepueama om ghepmama 0o SUIUYAMA U OO
eBeHmyanHa 6onecm e Cmpozo pecyiupana u ciedeud, 3a 0a
ce cgedam 00 MUHUMYM puckoeeme om 0601ecmu, NpeHacs-
HU ¢ Xpaua. Buumamenno paspabomenume noaumuxu 3a
Hacwvpuasane Ha 30pagemo u Oe30naAcHOCMMAa Ha Xpauwume
cnedsa 0a mo2am 0a CMeKYam epoAmHume ompuyamenu
8b30elCcmsus Ha KIuMamuiynume Gaxmopu 8wbpxy obwecm-
6eHomo 30pase.

KurrouoBu 1ymMu: KI1MMaTHYHA TPOMSHA, XPaHH-
TenHu 3a0onsBanus, Salmonella, Campylobacter,
Listeria.

10 EEENR an EENR
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CLIMATE CHANGE
AND MICROBIOLOGICAL
HAZARDS IN FOOD

Terry Vrabcheva
National Center of Public Health and Analyses

ABSTRACT

Food can serve as a growth medium for bacteria
if not handled, prepared or stored properly. One
of the reasons is change in climatic factors, such
as temperature, humidity, precipitation patterns,
and intensity of extreme weather. It is reported that
average global temperature increased by 0.8°C and
might rise by 2 to 5°C at the end of the century. These
climatic changes will eventually lead to shift in the
introduction of seasonal and geographical occurrence
of microorganisms and chemical contaminants in
food. This may increase the incidences of foodborne
illnesses especially gastrointestinal diseases. Common
foodborne pathogens, such as Salmonella, Escherichia
coli, and Campylobacter that thrive in warm, humid
conditions drastically increase their populations in
food leading to incidence of illnesses due to rising
temperatures. Since survivability and transmission
of these pathogens in the environment is affected by
changes in climatic factors, many of the illnesses occur
in peak summer, earlier spring and warmer winters.

For both Salmonella and Campylobacter the disease
incidence is greatest in older adults and young
children. There are many pathways through which
climate change may affect food but only a few of
these have been rigorously examined. This provides a
high degree of uncertainty as to what the impacts of
climate change will be. Food is highly controlled at the
National and EU level. This provides the EU countries
with resilience to climate change as well as potential
to adapt to its consequences but it is unknown whether
these are sufficient in the context of a changing climate.
It is important to recognise that the chain from farm
to fork to possible disease is strictly regulated and
monitored to minimise foodborne disease risks. A
carefully designed health promotion and food safety
policies should be able to mitigate the probable negative
impacts of climate factors on public health.

Key words: Climate change, Food-borne
diseases, Salmonella, Campylobacter, Listeria.
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BbBEOEHUE

ITosiBaTa HAa MHOKECTBO MH(DEKITHO3HHU 3a00JISIBAHUSI € CUITHO
MOBIIMSIHA OT (pPaKTOPUTE HA OKOJHATA Cpela, KaTO M3MEHe-
HHUETO Ha KJIMMaTa HUJIN U3IO0JI3BAHCTO Ha 3EMsTa. KJ'II/IMaT’I)T,
BPEMETO, TOMOJIOTHITA, XUIPOJIOTHITA U IPYTH reorpadceku
XapaKTePUCTUKHU MOTAT J1a MOBIIUSISIT HA CTEIIEHTA U YeCTOTA-
Ta Ha MPCHACSHE Ha MATOTCHHH MUKPOOPTraHU3MHU OT U3TOY-
HULIY Ha okonHaTa cpena (1). bomecTure, cBbp3aHU ¢ KIMMa-
THYHATa MMPOMSHA, BEYe Ce M3UMCIABAT Ha 4,6% OT BCHUKH
PHCKOBE M OMACHOCTH Ha OKOJIHATa cpena. M34ucieHo e, ue
M3MEHEHHETOo Ha kiumara rpe3 2000 r. e AonprHECIIO 3a 0KO-
110 2,4% OT BCUYKH OTHHUIIIA HA AUApHs B cBeTa, 6% OT OTHU-
aTta Ha Majapus B HAKOM Pa3BHBAIIM ce CTpaHH U 7% OT
Clly4auTe Ha JIeHTa B HSKOM MHAYCTpUaJHHU cTpaHu. OOII0
OIICHKHUTE ITOKAa3BaT, Y¢ CMBPTHOCTTA, CBbpP3aHA C H3MEHE-
HHUETO Ha KJIumara, € ouna 0,3%, mokaTo cBbp3aHaTa C TOBa
TexecT Ha 3a0ossBanusTa ¢ omna 0,4% (2).

Ot 1906 no 2005 r. cpemHaTa TI00aJIHA TEMIIEpaTypa ce €
yBemmumia ¢ 0,74°C, a ot 1961 1. HUBOTO Ha OKEaHHTE CE TI0-
BHIIaBa CPEIHO C MPUOTUIUTEIHO 2 mm roaumHo. [onemu-
HaTa Ha apKTUYECKHUS MOPCKH Jiel HamausiBa cbe 7,4% Ha Je-
CeTUJIETHE, a CHeXKHATA OKPUBKA U JICTHUIIUTE Ca HAMAJICITH
U B ABeTe Noiykbiba (3). [IpoMeHuTe B KiIMMara ca no-osp3u
cera, OTKOJIKOTO BbB BCEKH APYT nepuos ot nocieaaure 1000
roguau. Crnopen MexaynpasutenctBenust nmanen Ha OOH
3a U3MEHEHUETO Ha KJIMMaTa JI0 Kpas Ha 21-BU BEK CpeIHHU-
Te ro0aHu TeMmeparypu e ce ysenuyar mexay 1,8°C u
4,0°C, xato B EBpona ce ouakBa MOBUIIEHUETO HA CPEAHUTE
TOAWIIHYU TeMIrepatypu aa osae mexay 1,0 u 5,5°C. Mopcko-
TO paBHUIIIE IIIe ce MOBUIIHN Mexay 18 u 59 cMm (4,5). Bucoko-
TEMIEpaTypPHUTE EKCTPEMHHU SIBJICHUS, KaTO TOPEIINUTE BBII-
HH, ca C€ YABOMJIM IO IMPOIBIDKUTEIHOCT B 3anangHa Eppomna
3a epuona 1880-2005 1., mokaTo YecToTaTa Ha TOPEUTUTE THH
moyTH ce e yrpouna (6). Ilpornosure mokaspar, ye EBpoma
111 IPOIBIDKY /1a M3MUTBA yBEIMUEHHE Ha YeCTOTaTa, MHTEH-
3UBHOCTTA U MPOABIKUTEIHOCTTA HA U3KJIIOUUTEIIHO BUCOKH
TEMIepaTypHH SBJICHUS.

BpemeTo 1 0coOEHO MPOMEHNTE B OYAKBAHUTE METEOPOIIO-
THYHU MOJIETTM MOTaT Jia ObJaT MpHUYKHa 3a TpaHcdep Ha MHU-
KpOOHU 3aMBPCUTENH B TUCTHHU 3eIeHIYIH U OMiKu. CyxuTe
TIEPUON MOTaT Aa MPUYUHAT MpaIIHu OypH, KOUTO yTasBat
MPaxoBUTC YaCTUIU BBPXY JIUCTHUTEC 3CIICHUYIIH. IloBuie-
HUTE TEeMIIEpaTypH MOraT Ja yBeJln4aT CKOPOCTTa Ha pac-
TeX Ha MUKpoOuTe. Te MOXKe ChIO Ja MOBIHUSAT HA MOMyJIa-
LUsiTa HA HACEKOMH W BPEIUTENIN, HAMHUPAIIH CE B U OKOJIO
CTONAHCTBA, KOMUTO IPEHACAT YOBEHIKH IAaTOTCHU B JIMCTHH
3eneHuylH. Jloka3aHo €, 4e OTHOCHTEIIHATA BIAKHOCT BITHSE
BBpPXY OLEJSBAHETO HA YOBEHIKMTE naroreHu. CleHapuure
32 U3MECHEHHE Ha KIIMMaTa MPeIBIKIAT TPOMSHA B Pa3npoc-
TPAaHCHHETO Ha WHPEKIIMO3HHUTE 3a00JABaHUS CHC 3aTOIIS-
HETO U MPOMEHH B OTHUILATA, CBBP3aHM C EKCTPEMAIHN Me-
TEOPOJIOTHYHHU YCJIOBUS, KaTO HABOAHEHMS M CyIIU. MHOro
I/IH(beKLU/IOSHI/I ArcHTu, BEKTOPHU OpraHu3MH, HEYOBCIIKH
pe3epBOapHU BHJIOBE U CKOPOCTTA HA pa3MHOXKaBaHe Ha Ia-
TOICHUTC Ca YYBCTBUTCIIHU KBM KIIMMATUYHUTC YCIIOBUA.
KakTto Salmonella, taka u Vibrio cholerae ce pasmHoxaBar
10-0'bp30 TpH 1M0-BUCOKHM Temneparypu: Salmonella - B yep-
Bara W xpaHara Ha xuBoTHHUTE, V. Cholera - BbB Bonmata. B
PErHoHM ¢ HHCKa TeMIeparypa, ciadu BaJie)Ku WITH JHIICa Ha
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INTRODUCTION

The occurrence of multiple infectious diseases is
strongly influenced by environmental factors such
as climate change or land use. Climate, weather,
topology, hydrology and other geographical features
can affect the extent and frequency of the transmission
of pathogens from environmental sources (1). Climate
change-related diseases are now estimated at 4.6% of
all environmental risks and hazards. Climate change in
2000 is estimated to have contributed about 2.4% of all
diarrhea foci in the world, 6% of malaria foci in some
developing countries and 7% of dengue cases in some
industrialized countries. Overall, estimates show that
mortality associated with climate change was 0.3%,
while the associated disease burden was 0.4% (2).

From 1906 to 2005, the average global temperature
increased by 0.74 ° C, and since 1961 the ocean level
has increased by an average of approximately 2 mm
per year. Arctic sea ice size decreased by 7.4% per
decade, and snow cover and glaciers declined in both
hemispheres (3). Climate change is faster now than in
any other period of the last 1000 years. According to
the United Nations Intergovernmental Panel on Climate
Change, global average temperatures will increase
between 1.8°C and 4.0°C by the end of the 21st century,
with an average annual temperature rise in Europe
between 1,0 and 5.5°C. The sea level will rise between
18 and 59 cm (4,5). High-temperature extreme events,
such as heat waves, have doubled in duration in Western
Europe over the period 1880-2005, while the frequency
of hot days has almost tripled (6). Estimates indicate
that Europe will continue to experience an increase in
the frequency, intensity and duration of extremely high
temperature events.

Weather, and especially changes in expected
meteorological patterns, may be the cause of the
transfer of microbial contaminants into leafy vegetables
and herbs. Dry periods can cause dust storms that
precipitate dust particles on leafy vegetables. Increased
temperatures can increase the rate of growth of germs.
They can also affect the population of insects and
pests present in and around farms that transmit human
pathogens to leafy vegetables. Relative humidity
has been shown to influence the survival of human
pathogens. Climate change scenarios envisage changes
in the spread of infectious diseases with warming, and
changes in outbreaks related to extreme meteorological
conditions such as floods and droughts. Many infectious
agents, vector organisms, non-human reservoir species
and the rate of propagation of pathogens are sensitive
to climatic conditions. Both Salmonella and Vibrio
choleraec reproduce faster at higher temperatures:
Salmonella in the intestines and animal feed, V. cholera
in the water. In regions with low temperatures, low
rainfall, or lack of vector habitats, transmission of
vector-borne disease is limited, but climate change
can alter the ecological balance and cause epidemics
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BEKTOPHHU MECTOOOMTAHUS ITPEJaBaHETO Ha OONIECTTa, IpeHa-
CsiHAa OT BEKTOPH, € OTPaHNYEHO, HO KIIMMAaTHYHUTE IPOMEHH
MOTrarT Ja MPOMEHSIT EKOJIOTHYHHUS OasiaHC M Jia peIn3BUKaAT
enunemun (5). CuiHa JgMHEHHA 3aBHCHMOCT € OTOess3aHa
MEXy TeMIlepaTypara U YBEIOMIICHUSATA 32 CAIMOHENI03a B
eBpONEHCKHTE CTPAaHH U ABCTpaJIHs U ciada Ce30HHA BPb3Ka
e HaOmronaBana 3a Campylobacter (5).

Kamnuno6akmep

IIpm xopara KamMmmwIoOakTepHo3a C€ TPUUYUHABA OT
Campylobacter sp., kato C. jejuni e Hail-pa3mpoOCTPaHEHUAT
Bua. B pazButute crpann Campylobacter e Haii-uectara Oak-
TepHaJiHa MpUYNHA 32 JUapuitHO 3abomsBane. Toil Moxe na
npe€aAn3BUKa KOpEMHa 60n1<a, BOJAHHUCTA, MOHAKOra KbpBaBa
JMapusi, Tpecka, IaaBodoue u rajieHe. KInmHu4HuTE YCIoK-
HeHHUs BKJIIOYBaT cuHapoma Ha Guillain—Barre, koliTo u3muc-
KBa MHTEH3UBHHU I'prku B 20% 0T ciryuaunTe u Moxe Jia ObJie ¢
¢aranen usxon. OcHoBHUAT pezepBoap Ha Campylobacter sp.
€ aJJMMEHTAPHUST TPAKT Ha JIOMAIIHUTE U AUBUTE KUBOTHH
— JIOMAIIIHU TITHIM, TOBE/IA, CBUHE U OBIIE. XpaHH KAaTO MEco,
CYPOBO MIISIKO, TIPECHU 3€JICHUYIIH MOTaT JIECHO J1a OhaT KOH-
TaMUHHUPAHU ¥ (EKATHO-OPAIHUAT IIBT J]a BOAM JI0 CIIydau
Ha 3a00ms1BaHe 1pu xopata. KoHcyManusaTa Ha MUJIEHIKO MECO
€ ocHOBeH m3TouHHMK Ha Campylobacter, Mmakap e u MHOTO
JIpyTH (haKTOPHU ce CMATA, Ye UTPASAT poJs. YBEITHUECHOTO pas-
npocrpanenue Ha Campylobacter enteritis cuIHO Kopesupa ¢
MOBUILICHATa KOHCYMalus Ha ruiera. [[poMuIisieHo oTriena-
HUTE NITHLHU ca TIOYTH BUHArK KoHTaMuHUpaHu ¢ C. jejuni u
TO3M ITBT HA IIPEaBaHe MOJXKE Jla CTaHe MO-BaKeH B ObJele.
Cpenna temmnepatypa Haa 8°C mokas3Ba CHJIHO HapacTBaHE
na Campylobacter pu 6poitnepute (7). CrnegoBareaHo 1opu
ciabo yBenMYEHHE Ha TeMIIepaTypara KaTto e(eKT OT KJIH-
MaTHYHATa MPOMSHA, MOXKE JIa YBEINYHN PHCKA OT WH(PEKIHS
TIPY XOpaTa, aKo OXJIAXKIAHETO T10 IsU1aTa XpaHUTEITHA BEpUTa
HE € a/ipecupaHo MpaBmiiHO. [lokauBaHeTO Ha TeMIeparypa-
Ta ¢ 1°C xopecnionnupa ¢ 5% yBenuueHHe Ha ChOOITaBAHUTE
nndekunn ¢ Campylobacter B Auriust u 4.5% yBenuyeHue B
Kanana (8). YenemHo agantupase KbM 3aIjlaxuTe, IMOpoje-
HHU OT KJIMMaTU4YHaTa IpoMsHa, € Bb3MOXHO, KAKTO CC BHXKJ1a
OT HaMaJISIBaHETO Ha OosiecTTa B AHIVIMS U YelIc 3a neproja
1981-2006 1. ToBa e mocTUrHaTO Ype3 HaMaJIsIBAaHE HUBATa Ha
NaToreHa B OCHOBHM I'DYIIH XpaHH U MOJ00psiBaHE Ha XUTHe-
HaTa BKBIIHM U B IIPON3BOJCTBEHUTE peAnpusTHst (9).

Enunemuonorusita Ha Campylobacter e cioxHa ¥ mbTHINATA
Ha TpejaBaHe Ha MHQPEKIUATA 32 roJsiMa 4acT OT Clly4dau-
Te octaBaT Hem3BecTHH. [Ipe3 2007 r. Campylobacter sp. ¢
Haif-4ecTo ChOOIIABAHUST CTOMAIIHO-YPEBEH OaKTepHalieH
nmaToreH npu xopara B EBponelickus c¢bvro3 u uma 14% yse-
nuuenue B cpaBHenue ¢ 2006 1. (10). B O6equnenoro kpain-
CTBO TO3H OaKTEpHaJICH areHT Boau roqurHo 1o Haj 500 000
caydau u 80 000 xoHCcyATaUUU NpU ceMmeHuTe aexapu. Ha-
Osro1aBa ce yBennUyaBaHe Ha 3a00JIBAHUATA, TPEAN3BUKAHH
ot Campylobacter, He3aBHCUMO OT HHHUIITHATUBUTE 110 OHOCH-
TYPHOCT C LIeJ1 M3KJIIOYBaHE Ha OaKTepHsTa OT ATaTa MTHLH.
Campylobacter moka3Ba CHTHa Ce30HHA BapHaOMIIHOCT, KaToO
Hali-4ecTo yBeIMUeHHe Ha 3200J1BaHETO ce HAOII0/JaBa MEK-
Jly MECELUTE IOHH M aBTYCT M MEPHOJUTE Ha IO-TOILIO Bpe-
Me, Makap Ipe/iaBaHe Ha MaTOreHa Jia ce CIy4uBa Ipe3 BCHUKH
ce3oHu. ToBa kapa y4eHUTE Jia BApBAT, Y€ TOH MOxKe Ou ce
BJIMSIC M OT KIIMMaTu4yHara npomsiHa. Haii-uecto croOmaBa-
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(5). A strong linear relationship was noted between
temperature and salmonellosis notifications in
European countries and Australia, and a weak seasonal
relationship was observed for Campylobacter (5).

Campylobacter

In humans, campylobacteriosis is caused by
Campylobacter sp. with C. jejuni being the most common
species. In developed countries, Campylobacter is the
most common bacterial cause of diarrheal disease.
It can cause abdominal pain, watery, sometimes
bloody diarrhea, fever, headache and nausea. Clinical
complications include Guillain-Barre syndrome, which
requires intensive care in 20% of cases and can be
fatal. The main reservoir of Campylobacter sp. is the
alimentary tract of domestic and wild animals - poultry,
cattle, pigs and sheep. Foods such as meat, raw milk,
fresh vegetables can be easily contaminated and the fecal-
oral route leads to cases of disease in humans. Chicken
consumption is a major source of Campylobacter,
although many other factors are thought to play a role.
The increased prevalence of Campylobacter enteritis
correlates strongly with increased chicken consumption.
Industrial birds are almost always contaminated with
C. jejuni and this transmission pathway may become
more important in the future. An average temperature
above 8°C indicates a strong increase in Campylobacter
in broilers (7). Therefore, even a slight increase in
temperature as a effect of climate change may increase
the risk of infection in humans if the cooling along the
entire food chain is not addressed properly. Increase
in temperature by 1°C corresponds to a 5% increase in
reported Campylobacter infections in England and a
4.5% increase in Canada (8). Successful adaptation to the
threats posed by climate change is possible, as evidenced
by the 1981-2006 period of disease reduction in England
and Wales. This was achieved by reducing pathogen
levels in major food groups and improving hygiene at
home and in manufacturing plants (9).

The epidemiology of Campylobacter is complex, and
the transmission pathways for many cases remain
unknown. In 2007, Campylobacter sp. is the most
commonly reported gastrointestinal bacterial pathogen
in humans in the European Union and has a 14%
increase in comparison to the 2006 (10). In the UK, this
bacterial agent results in over 500,000 cases and 80,000
consultations with family doctors annually. An increase
in Campylobacter-related diseases is observed, despite
biosecurity initiatives to exclude the bacterium from the
flocks of birds. Campylobacter shows strong seasonal
variability, with the most frequent increase in disease
occurring between June and August and warmer weather,
although pathogen transmission occurs throughout the
seasons. This leads scientists to believe that it may also be
affected by climate change. The most commonly reported
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HUSAT (PaKTOp € MOJIOKUTETHATA BPh3Ka C TeMIIepaTypara, HO
pa3zbupaHeTo Ha MPUUYUHUTE 32 TO3U (AKT € HEAOCTATHYHO,
THI KaTo 3a pasnuka oT Apyru O6akrepun Campylobacter ne
ce pa3MHOXKaBa M3BBH uepBara. B pamkuTe Ha Temmepary-
pen uHTepBan oT 8-20°C, NOCTENEHHOTO yBeIUYaBaHE Ha
TeMIlepaTypaTa Ha OKOJHATa cpelia Ce CBHP3Ba C IOBHUIIICHO
pasmpocTpaHeHHe Ha KaMuiio0akTeprosara. Haif-cTpbsMHO-
TO yBEIMUEHHUE HA CIyJanTe MPH XopaTa ce HaOJIroaBa mpu
cpennu Temmneparypu Mmexxay 8 u 13°C mo-cirabo ysennueHme
npu Temnepatypu Haa 13°C (7). Jpyru Bb3MOXHU IPUINHH
3a pa3NpOCTPAHEHUETO HA KaMITHIIO0AKTEpHUO3aTa BKIIFOUBAT
BaJISKUTE, YACOBETE CIBHILETPECHE U OTHOCUTEIIHATA BIIaX-
HocT. Borpeku ye Campylobacter sp. ouensiBa JoOpe npu
4°C BBB BO/Ia, MIISKO UJIM XpaHa, TOW € MHOT'0 YyBCTBUTEJICH
KBM EKOJIOTMYHHU CTPECOBE, Karo M3CyllaBaHe, 3aMpb3Ba-
He, BUCOKM Temneparypu u UV ekcnozuuus. Bapusose Ha
KaMITMIO0AKTEpHO3a YECTO Ce IMOSABSABAT CJICA WHTCH3UBHU
I'BXKJIOBE, 0COOEHO aKo Te ca MPEAMIeCTBAaHN OT TePHOAHN Ha
3acymaBaHe. [1o BpeMe Ha Te3u eKCTPEMHH CHOUTHUS OTTOKBT
Ha 000PCKUS TOP WIIH MIPEITUBAHETO Ha KAHATU3AIIHITa MOXKE
JIa 3aMBPCH BOIOEMH, MTOJ3EMHHU BOIH WUIIU PEUNCTBATEITHH
CTaHIMN U Pa3NpeleNuTeIHN CUCTeMHU. Banexure B paHHa
IIpOoJIET MOTaT JJa aKTUBHUPpAT OTHUIIA Ha KaMHI/IHO6aKTepI/I-
03a, KOETO OM MOIJIO OTHYACTH Ja OOSICHM CE30HHOTO yBe-
JIMYEHUE Ha CIIOpaJUYHUTE cllydau npe3 mail. B3puBosere
¢ Campylobacter sp. ce mosiBsiBaT 1mo-4ecTo B CEJICKUTE pa-
HOHM, KB/IETO JOMAaKMHCTBATa YE€CTO Ca CHAOJECHU C YaCTHH
BOJIOM3TOYHHIIM, KOMTO Ca IO-II0JATIIMBH HA 3aMbPCSIBaHE 10
BpEME Ha EKCTPEMHH METEOPOIIOTUYHU siBIIeHUs. C IMPOTHO-
3UPAHOTO YBEIWUYCHIE HA HHTCH3UBHUTE BAJICKHU, PUCKBT OT
KOHTaMUHHUpPaHe Ha IOBBPXHOCTHATA U MOI3EMHATa BOJA CE
ouakBa ga Hapacue. [Ipe3 1997 r. e uzuucieHo, e KOHTaMH-
HUpaHaTa Boja e otroBopHa 3a 0.2-0.5% ot Campylobacter
napexnuuTe B Xonauaus (11). CaemoBaTeTHO W3UCKBAHETO
3a 00paboTBaHe Ha BOJATA, C IIeJT XUTHEHHO Oe30omacHa IH-
TeiiHa BOJa, OCTaBa C BHCOK NMpPHOpPHUTET. V3MeHeHHeTo Ha
KJIMMaTa MOXKE Jla yBeJIM4YM yrnoTpedara Ha JIbK/0BHA BOJA
10 BpeMe Ha Cyllla B ONpe/iesieH! palloHu. AKO chOMpaHeTo
Ha JBKJIOBHATa Bojia ce yBenuuasa, Campylobacter sp. B He-
00paboTeHHs OTTOK BOJIa OT HOKPHBA MOXKE J1a JOIIPUHECE 3a
MOBHIIICH PHCK OT OOJICCTH IO JKHBOTHUTE M XOPaTa.

B nureparypata peakmmsata Ha Campylobacter cmywante
KbM CE30HHHTE M KIMMAaTHYHHTE TEHICHLUH CE CBBP3Ba
CBLIO U C HAKOJIKO ApYTH (hakTOpa: HUKIMYHOCTTA HA Opra-
HU3MUTE B IIPUPOJTHUTE PE3EPBOAPU M CE30HHOCTTA Ha MOCe-
IICHUSITA B CEJICKUTE PaiiOHM, KOMTO M3J1araT Xopara Ha pu-
cka ot Campylobacter B okonHara cpena (12). Ipyru aBropu
(9) nomueprasar poiisita Ha XpaHUTEIHATa KOHCYMarus (6ap-
OekroTa, MOBUINIEHATA KOHCYMAIIHI Ha MJI0/I0BE U 3€JICHYYIIH
U yBEJIIMYECHHUS PUCK OT Kpoc-KOHTaMuHupane). [IpenaBanero
Ha Campylobacter Ha XopaTa € CJIIOHO B €KOJIOTHYHO OTHO-
IICHHE C MHOKECTBO IPHEMHHIN U ITBTHINA HA MpelaBaHe
U MOHAcTosmeM e crnabo pa3bpano. Strachan u cwast. (13)
TBBPISAT, 9€ OCHOBHHAT H3TOYHUK HA HH(PEKIHNS 32 IPAICKHU-
Te Jiella € MIJICIIKOTO MEeCO, JI0KaTO 3a CEJICKHUTE Jela Ipe-
’KMBHUTE ¥ APYTH NTHYU N3TOYHUIY Ca OT HApaCTBALIO 3Ha-
yenue. Campylobacter ciiydaute, CBbp3aHH ¢ KOHCyMaI[UsATa
Ha MHJICIIKO MECO, Hali-BEPOSITHO 1€ CE YBEIHYAT C KJINMa-
TUYHUTE NPOMEHHU, TOKATO PUCKOBETE, CBbP3aHU C MUTeHa-
Ta BOJIa IIle Ce HAMAJISIT [TOPa/Iv OBUIIICHA MHAKTHBALIMS TIPU
MO-BUCOKHU TEMIEPaTypH.
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factor is the positive relationship with temperature, but
understanding the reasons for this fact is insufficient,
because unlike other bacteria, Campylobacter does
not reproduce outside the gut. Within a temperature
range of 8-20°C, the gradual increase in ambient
temperature is associated with an increased prevalence
of campylobacteriosis. The steepest increase in human
cases is observed at mean temperatures between 8 and
13°C, a slight increase at temperatures above 13°C (7).
Other possible causes for campylobacteriosis include
rainfall, hours of sunshine and relative humidity.
Although Campylobacter sp. it survives well at 4°C in
water, milk or food, it is very sensitive to environmental
stresses such as drying, freezing, high temperatures and
UV exposure. Outbreaks of campylobacteriosis often
occur after intense rainfall, especially if preceded by
periods of drought. During these extreme events, manure
runoff or sewage overflow can contaminate water bodies,
groundwater, or sewage treatment plants and distribution
systems. Rainfall campylobacteriosis outbreaks may be
activated in early spring, which may partly explain the
seasonal increase in sporadic cases in May. Explosions
with Campylobacter sp. occur more frequently in rural
areas where households are often provided with private
water sources that are more susceptible to pollution
during extreme weather events. With the forecast
increase in heavy rainfall, the risk of surface and
groundwater contamination is expected to increase.
In 1997, it was estimated that contaminated water was
responsible for 0.2-0.5% of Campylobacter infections in
the Netherlands (11). Therefore, the requirement to treat
water for hygienically safe drinking water remains a high
priority. Climate change can increase the use of rainwater
during drought in certain areas. If rainwater collection
increases, Campylobacter sp. in untreated runoff, roof
water can contribute to an increased risk of animal and
human diseases.

In the literature, the response of Campylobacter cases
to seasonal and climatic trends has also been linked
to several other factors: the cyclicality of organisms in
natural reservoirs and the seasonality of rural visits that
expose people to Campylobacter in the environment
(12). Other authors (9) have emphasized the role of
food consumption (barbecues, increased consumption
of fruits and vegetables and increased risk of cross-
contamination). Campylobacter transmission to humans
is environmentally complex with multiple receivers
and transmission pathways and is currently poorly
understood. Strachan et al. (13) state that the main source
of infection for urban children is chicken meat, while for
rural children ruminants and other avian sources are of
increasing importance. Campylobacter cases of chicken
meat consumption are likely to increase with climate
change, while the risks associated with drinking water
will be reduced due to increased inactivation at higher
temperatures.
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CanimMoHena

Salmonella e eauH OT Hail-Ba)KHUTE NMATOTCHU, IPHYNHSIBA-
M XpaHUTeTHH oTpaBsHus. [Ipudnusurenno 93.8 muinona
clydau Ha TacTpoeHTepuTH mo xopara u 155 000 cmMbpTHH
ciyyau ce IbJbKaT Ha uHpeknusTa cbe Salmonella mo cee-
Ta Bcsika roxuHa (14). B pamxute Ha EBpoma, Salmonella
sp. e mpuunHa 3a 71% OT BCHYKM 1ab0OpaTOpHO NOTBBPACHU
B3PHBOBE Ha XpaHUTENHHU oTpaBsHus (15). W3cnenBanusara
Ha B3pHMBOBETE MOKA3BaT, Y€ HEMOJAXOAsIATa TeMIIepaTypa e
nmornpuHacsy Gaktop B 32% ot ciayuyaute. Salmonella mpuun-
HsIBa [T0BEYE CMBPTHHU CIIy4Yau TOJUIIHO B CPAaBHEHHUE C BCEKH
JIpyT XpaHuTeNneH naroreH B Aurius u Yenc (16). B CAILL
Salmonella e mpuunHa 3a 1.4 muinona ciyyau, 15 000 xocnu-
Tanuzanuu 1 nosede ot 400 cMBPTHH ciayyau roguiHo (17).

HNudexnusta cbe Salmonella Bonu 10 nuapus, Tpecka U Ko-
peMHHU KpaMIH, OOMKHOBEHO 1-3 mHH ciien 3apa3sBaHETo.
CuUMITOMUTE MPOABIKABAT 4-6 THU, HO B HSAKOH CIydYad
MOJKe JIa c€ HAJIOXKU XOCTIHTa u3upane. Makap de ChIIeCTBY-
BaT HAKOJIKO Bh3MOYKHH ITBTHIIA Ha IIpeaaBane Ha Salmonella,
KOHCyMaIIHsITa Ha CYpOBH WIIM HETOCTATHUHO CTOTBCHU SHIIa
WU THJIEIIKO MECO € OT Hail-roisMo 3HaueHHe 3a TpaH-
cmucust Ha Oakrepunte. ChiectByBar Hag 2500 pasnuyHu
ceporuna Ha Salmonella, Ho aBa oT TsX, S. Typhimurium u
S. Enteritidis, 3aeqHo ca mpuduHa 3a okoio 70% oT choO-
IaBaHUTe ciiydad Ha uHpeknuu mpu xopara B EBpomna (15).
Te uMaT pa3nTuYHM TBTUINA Ha TIpeAaBane - S. Enteritidis ce
cpera MoyTH M3IAJI0 B JOMAITHUTE ITHIIH U SHIaTa, JOKAaTO
S. Typhimurium ce OTKpHBa B HO-IIUPOK KPBI' OT XpaHH. 32
pasnuka ot Campylobacter B3puBoBeTe Salmonella ce cpemar
YeCTO U IO Ta3W MPUYHHA CAJIMOHEIJIO3UTE Ca I0-U3BECTHH B
00IIIECTBOTO.

Salmonella e 9yBcTBHTETHA KBPM U3MEHEHHETO HA KIIMMaTa U
MH(EKIMNTE ca M0-4eCcTH Ipe3 aToTo. [Ipuunna 3a ToBa e,
ge Salmonella Mmoxe fa ce pa3MHOXkaBa B XpaHH, ChXpaHsIBa-
HU IIpH TeMIIepaTypa Ha okoiHata cpena (18). CinenoBarenHo
B €IMH IO-TOIBJ CBAT HH(peKImuTe che Salmonella moxe na
ce yBenunuatr. B EBpora nonacrositem OposiT Ha ciiydaunTe Ha-
MaJlsiBa opajau e()eKTHBHUTE MEPKH, KOUTO CE B3UMAT KaTo:
BaKCHHHMpaHE Ha >KUBOTHUTE, HapacHalla OMOCHTYPHOCT H
KJIAHETO HaBbH.

Zhang ¥ cbaBT., (19) npeamnonarar, 4e Bb3MOKHOTO ITOKaYBaHE
¢ 1°C na cpennara celMUYHa MaKCUMaJIHa TEMIIEPATy Pa MOXKE
na Ob1e cBbp3aHo ¢ 8.8% yBennuaBaHe HAa CEIMUYHUS OpOi
cirydau, a okagBaneTto ¢ 1°C Ha cpegHara ceqMUYHa MUHU-
MaJIHa TeMIlepaTypa MoXe Ja loBesie ¢ 5.8% yBennueHue Ha
cenMuuaHUA Opoit crydan. [lo-moOpust pactex Ha Salmonella
IIPY [TO-BUCOKH TEMIIEPATYPH BOHU JI0 MO-BHCOKA KOHIIEHTPA-
nug Ha Salmonella B XpaHUTETHUTE MPOAYKTH TPE3 TOILIHU-
Te Mecely. HeaJjekBaTHUTE MPAaKTUKKU HAa TOTBEHE CBILO ca
4eCTO CpellaHH Mpe3 Te3u Mecelu (MMKHHUILHM, 0apOeKioTa
np.). Temneparypara Moxe J1a MOBIUsAE HAa MPEAaBaHETO Ha
Salmonella nH(pekUN Ype3 HIKOIKO MPUIUHHO-CICACTBCHU
II'BTHUINA, KATO JUPEKTHHU e(heKTH BHpXY OaKTepuasHara npo-
nmudepanus 1 KOCBeHU e(heKTH BPXY XpPaHUTEITHUTE HABUIIN
npe3 ropemunTe AHA. ONTHMaTHAaTa TEMIIEPATypa 3a pacTexa
Ha Salmonella e mexay 35°C u 37°C. PacTexbT € 3HAYUTEITHO
HaMalieH nipu temieparypa <15°C. TemnepaTypara Ha OKOJI-
HaTa cpeja BIWsAe BBPXY pa3BuTheTo Ha Salmonella Ha pas-
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Salmonella

Salmonella is one of the most important pathogens
causing food poisoning. Approximately 93.8 million
human gastro-enteritis cases and 155,000 deaths are
due to Salmonella infection worldwide each year (14).
Within Europe, Salmonella sp. is the cause of 71%
of all laboratory-confirmed food poisoning blasts
(15). Explosion studies have shown that inappropriate
temperature is a contributing factor in 32% of cases.
Salmonella causes more deaths per year than any
other food pathogen in England and Wales (16). In
the US, Salmonella causes 1.4 million cases, 15,000
hospitalizations and more than 400 deaths annually (17).

Salmonella infection results in diarrhea, fever and
abdominal cramps, usually 1-3 days after infection.
Symptoms last4-6 days, butin some cases hospitalization
may be necessary. Although there are several possible
routes of transmission of Salmonella, the consumption
of raw or undercooked eggs or chicken is of paramount
importance for bacterial transmission. There are over
2500 different Salmonella serotypes, but two of them,
S. Typhimurium and S. Enteritidis, together account
for about 70% of reported human infections in Europe
(15). They have different routes of transmission - S.
Enteritidis is found almost exclusively in poultry and
eggs, while S. Typhimurium is found in a wider range of
foods. Unlike Campylobacter, Salmonella outbreaks are
common and therefore salmonellae are more commonly
known in society.

Salmonella is sensitive to climate change and infections
are more common in summer. This is due to the fact
that Salmonella can breed in foods stored at ambient
temperature (18). Therefore, in a warmer world,
Salmonella infections may increase. In Europe, the
number of cases is currently declining due to effective
measures such as: animal vaccination, increased
biosecurity and slaughtering outside.

Zhang et al. (19) suggest that a possible increase of 1°C
at the average weekly maximum temperature may be
associated with an 8.8% increase in the weekly number
of cases, and an increase of 1°C at the average weekly
minimum temperature may result in a 5.8% increase in
weekly number of cases. Better growth of Salmonella
at higher temperatures results in a higher concentration
of Salmonella in food during the warm months.
Inadequate cooking practices are also common during
these months (picnics, barbecues, etc.). Temperature
may affect the transmission of Salmonella infections
through several cause and effect pathways, such as
direct effects on bacterial proliferation and indirect
effects on eating habits during hot days. The optimal
growth temperature for Salmonella is between 35°C
and 37°C. Growth is significantly reduced at <15°C.
Ambient temperatures affect the development of
Salmonella at different stages of the food chain: raw food
production, transportation, and inappropriate storage
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JUYHU €Taly OT XpaHUTEJIHATa BEpUra: IMporu3BOJCTBOTO Ha
CypoBa XpaHa, TPAHCIIOPTa U HEMOAXOASIIO chxpaHeHue (19).
Esxeromno HoTH(UKanuuTe 3a Salmonella gocTurar cBost muk
mpe3 JATOTO U € TIOKa3aHo, Y€ CTEICHTa HA YBEIOMIICHUATA
MMa MOJIOKUTEITHA IMHEHHA KOPENaIus ChC CPETHATA TEMIIC-
parypa Ha IpeIxoaHus Mecer mm ceamuta (20). Bempexu ge
9acT OT YBETUICHHUETO Ha HOTU(DHUKAIIUUTE TIpe3 JICTHUTE Me-
CeIy MOJKE J1a C€ IBJDKU Ha MTPOMEHEHO XPAaHUTEITHO TTOBEIe-
HUe (HampuMep ,,XxpaHeHe HaBBH'* TI0 BpeMe Ha TPa3HHUIIH WIH
MOCeIaBaHe Ha MEPONPHUSITHS Ha OTKPUTO KaTo 6apOeKIoTa),
TeMIIepaTypaTa Ha OKOJIHATa cpelia JOIPUHACS MPSIKO 3a pas-
MHOKaBaHETO Ha MAaTOr€HU B XpPaHUTEC U IO TO3W HAYUH 3a
BeposiTHOCTTA OT MH(pekius. OCBeH TOBa € 0TOEeJsN3aHo, e
SHTEPUYHUTE 3a00JISIBAHUS B YMEPEHHUTE IIMPUHU MMAT ce-
30HCH XapaKTep, C Hali-BUCOKA YECTOTA Ha 3a00JIsIBAHUS TIPE3
neTHUTEe Mecend. [IpoyuBaHe Ha XpaHUTCIHUA OTPABSHUS B
OO0CeIUHEHOTO KPaJCTBO HAMHpa BPB3Ka MEXKIY YecTOTara
Ha 3a00JIsIBAHETO U TEMIIEpaTypara Ha Mecela, MPeIX0oK Al
3abomsaBaneTo (21). CMdATa ce, 4e OleNsIBAaHeTO U PacTeKbT Ha
HAKOH EHTEPUYHH MATOTCHU ITOJIOKHUTEITHO KOpPENHpa ¢ TeM-
nmepatypara Ha OokomHarta cpeaa (22). [IpoyuBaHmsTa CBHIIO
MPEIBUKIAT, Y€ CTEMeHTa Ha HoThuduKaiuu 3a Salmonella
MH(EKIMITA Ce OYaKBa Jia Ce YBEIWYH B ObJEIIe C U3MEHe-
HHUECTO Ha KJIMMaTa, IpUYUHABAIO0 MMOBUIIIaBaAHE Ha TEMIIEpa-
TypaTa B OKOJIHaTa cpejia HaJl IpeAMIIHATa CPe/IHa CTOHHOCT,
KOeTo jfonpuHacs 3a okoio 1000 nomblIHUTENTHU ciayuas ro-
IUITHO. ABcTpanuiicko u3cnensane (23) npensrmkaa 1o 2050
r. gorbaHuTenHo 4000-7000 ciiyyast Ha caJIMOHEN03a FOU -
HO, TOKaTo B EBporma ce o4akBa ciydanTe J1a ce YBEIUJar C
9.3-16.9% mo 2080 .

Ce30HHM TPOMEHH B UECTOTATa Ha onpeessine Ha Salmonella
Sp. BbB BOJ[HA CpeJia Ce CBBP3BAT C MAKCUMAIHUTE MECCUHH
BaJICKH IPE3 JISITOTO M €CeHTa, KOUTO clieBaT cienl (ekal-
HU 3aMbpcsiBaHusi. HaBojHeHUATA, IPUYMHEHH OT OOMJIHH
BaJIeKM, MOTaT Jia HapyllaT MPEYUCTBAHETO HA BOjATa M
KaHAJU3AIMOHHUTE CHCTEMH M J]a JONPUHECAT 3a MOBHIIe-
Ha ekcro3uius Ha Salmonella sp. u apyru matoreHu (24).
JpyT BaXeH KIMMaTH4YeH (PaKTOp € BIAKHOCTTA, THH KaTo
T BIIMSIC BBPXY pacTexa Ha Salmonella sp. Ot npyra crpaHa,
HEOOXOIMMOCTTA OT TOBHIIABAHE HA HAIMOSBAHETO C IMOTCH-
LMAJIHO 3apa3eHa BOJa IPEe3 CyXHUTE MECEIH INpe/ICTaBIIsiBa
puck 3a mpenaBane Ha Salmonella sp., kKakTo MoKa3Bar mpo-
YUBaHUSI BbPXY 3€JCHUYIIH.

Jlucmepua

Jluctepuosara mpu xopara ce HPEAU3BHKBA OT OakTepus
Listeria monocytogenes u ce XapakTepu3upa ¢ pa3BUTHETO Ha
MEHUHTHUT U cercuc 3-70 THU (CpemHo 3 CeaAMUIIH) CTel MH-
¢dextupanero. [Ipe3 2007 . obmo 1635 ciayyas ca croOIIEHH
B 29 eBpOMENCKU CTPaHU, KaTO OOJIIMHCTBOTO OT CIIyYanuTe
(56%) ce cpemiar nmpu UHAUBUAHM HaJX 05-TOMUIIHA BH3PACT
(10). Makap HOTHQHUKAMHUTE J1a ca 3HAYUTEITHO MO-MaJKO B
CpaBHEHUE C PYTUTE XPAHUTEITHU OTPABSIHUS, IIPE3 MOCTC -
HUTE TOAWHM ce HabIIoAaBa PBCT HA PETHCTPHPAHUTE CIIy-
9au, 0COOCHO B MHIyCTpHAIH3UpaHUTE cTpaHu. Ce30HHATa
3aBHCHUMOCT € ci1a0a B CpaBHEHHUE C APYTUTE MATOTCHH, HO BHB
®paHnus ce HAOTIOIaBa BIMSHUC Ha CC30HA C yBEIIMYaBaHE
Ha JeTHUTEe Temmeparypu (25). Listeria sp. ca moBceMeCTHH
B OKOJTHATa CPeia M PacTaT MpH IINPOK TeMIIepaTypeH aua-
Ma30H, TTOPaJN KOETO T€ MPUCHCTBAT IEJIOTOAUIIIHO M MOTaT
I1a OBJIAT OTKPUTH IO IETUS CBIT HE3aBHCUMO OT KJIIMMAaTHY-
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(19). Announcements for Salmonella reach their peak in
the summer and show that the rate of notifications has a
positive linear correlation with the average temperature
of the previous month or week (20). Although part
of the increase in notifications during the summer
months may be due to altered eating behavior (such as
eating out during holidays or attending outdoor events
such as barbecues), the ambient temperature directly
contributes to the propagation of pathogens in foods and
thus the likelihood of infection. In addition, it is noted
that enteric diseases in temperate latitudes are seasonal
in nature, with the highest incidence of diseases during
the summer months. A study of food poisoning in the
United Kingdom found a link between the incidence of
the disease and the temperature of the month preceding
the disease (21). The survival and growth of some
enteric pathogens are thought to be positively correlated
with ambient temperature (22). Studies also predict
that the rate of notification of Salmonella infection is
expected to increase in the future with climate change,
causing environmental temperatures to rise above the
previous average, contributing to about 1,000 additional
cases annually. An Australian study (23) estimates an
additional 4000-7000 cases of salmonellosis annually
by 2050, while in Europe the cases are expected to
increase by 9.3-16.9% by 2080.

Seasonal changes in the incidence of Salmonella sp.
in the aquatic environment, they are associated with
maximum monthly rainfall in summer and autumn,
which are followed by faecal contamination. Flooding
caused by heavy rainfall can disrupt water treatment and
sewage systems and contribute to increased exposure
of Salmonella sp. and other pathogens (24). Another
important climatic factor is humidity, as it affects the
growth of Salmonella sp. On the other hand, the need to
increase irrigation with potentially contaminated water
during the dry months poses a risk of transmission of
Salmonella sp., as studies on vegetables show.

Listeria

Listeriosis in humans is caused by Listeria
monocytogenes and is characterized by the development
of meningitis and sepsis 3-70 days (average 3 weeks)
after infection. In 2007, a total of 1,635 cases were
reported in 29 European countries, with the majority
of cases (56%) occurring in individuals over the age of
65 (10). Although notifications have been significantly
smaller than other food poisonings, there has been an
increase in reported cases in recent years, especially
in industrialized countries. Seasonal dependence is
low compared to other pathogens, but in France there
is an influence of the season with increasing summer
temperatures (25). Listeria sp. They are ubiquitous
in the environment and grow over a wide temperature
range, which is why they are present year-round and
can be found worldwide regardless of the climate zone.
Therefore, seasonal changes are unlikely to directly
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Hata 30Ha. Cllef0BaTEIHO € MaJIKO BEPOSITHO IIPOMEHUTE B
CE30HA AMPEKTHO a BIHSAT BBPXY Pa3lpOCTPAHEHUETO Ha
Listeria sp. Beripekun ToBa, KocBeHO Morar jia ObJ1aT 3acerHa-
TH I'BTUINATA HA MpeJaBaHe. Bp3MOXKHOCTTA 32 KOHTAMHHH-
paHe Ha XpaHata c Listeria monocytogenes Moxe Jia HapacHe
B Obaemie. [Iponyckn BbB Bepurara Ha OXJIaX/IaHE M0 BpeMe
Ha (EKCTPEeMHH) Iopell sIBJICHUs Morar Ja yBeJIH4yaT pUcKa
ot nupeknns. Hanpumep chbXpaHEeHHETO HA CTY/AEHO ITyIlle-
Ha mbeThpBa npu 10°C, Bmecto npenopsuntenHute 0-3°C,
B IPOIBJDKEHUE Ha 17 AHM BOAM A0 pa3MHOXKAaBaHE Ha I'OJISIM
Opoii L. monocytogenes, MpHUCHCTBAIIN B TPOAYKTA.

Apyau xpaHumenHu namozeHu

[Ipenmonara ce, 4e MaTOreHN C HUCKM WH(EKIIMO3HH JO3H
Haii-BEPOATHO Ille OBJAT MOBIHMSIHMA OT KJIMMATHYHATA MPO-
MsHa (eHTepu9IHH BHpycH, Shigella, earepoxemoparnunu E.
coli 1 mapa3uTHU MPOTO30M).

3AKINIOYEHUE

Knumarnunure IIPOMEHU BEPOATHO 1€ yBEINYAT TCIKECTTA,
4ecToTaTa, BPEMETO M IPOJBJIKUTEIHOCTTA HA €KCTPEMHHU-
T€ METEOPOJOTUYHH CHOUTHS B CBETA, KOETO OT CBOSI CTpaHa
1Ie yBEJIMYHU pUCKOBeTe 3a 3apaBeTo. Campylobacter e BaxxeH
NPUYMHUTEN Ha TaCTPOMHTECTUHAIHA OO0JIECT U HapacTBalll
mpo0OeM 3a 00IEecTBEHOTO 3paBe. Makap 4e uMa CEpHO3HH
JI0Ka3aTesICTBa, Y€ YecToTara Ha 3a00JIsIBAHETO € CBbp3aHa ¢
OKOJIHATa cpeJia U BPEMETO, ChIIECTBYBa HECUTYPHOCT I10 OT-
HOIIIEHUE HAa TOYHUTE MEXaHU3MH, KOETO 3aTPy/IHsBA OICH-
KaTa Ha BEPOSITHOTO BJIMSHUC HA KIMMATHYHUTE NMPOMEHH.
CrermtHo ca HeoOXxomuMu oie miciensanus. CaMo Koraro
“Ma MHOTO TI0-33]TbJI00YEHO pa3OupaHe 3a TOBAa KaK KIUMa-
THT U BPEMETO BJIMAAT HA 3a6OHﬂBaHeTO, MpEAN3BUKAHO OT
Campylobacter, e Obae BH3MOXKHO Ja CE HAIPaBH IIbJIHA
OLICHKA Ha BEPOSTHUTE BH3/ICHCTBUS Ha KIIMMaTHYHATa IIPO-
MsHa.

Salmonella e apyT BaskeH 6akTepuaeH areHT, IPeaN3BUKBAII
CTOMAIIHO-YpeBHAa MH(EKIHNs, KOHNTO MPOsBSIBA MOJI0KUTE-
Ha BPb3Ka C TeMIIepaTypaTa Ha OKoHaTa cpena. [lo-Bucoku-
T€ TEMIEpaTypu IO3BOJISIBAT T0-OBP30 BBH3MPOHU3BENKIAHE.
TeHaeHIMUTE 32 3aTOIUISTHE Ha KJIMMAara MOXE Ja yBeJIH4Yar
mporerTa Ha wHpekmuuTe che Salmonella. 3a pasmamka ot
Campylobacter nma sicHo pa30upaHe Ha HIKOU OT OCHOBHHTE
MEXaHM3MHU Ha MOJIOKHUTETHATA acOLHUAIMs C TeMIIeparypara
Ha OKOJIHATa cpeja.

ChlllecTByBa OrpOMHA CTENEH Ha HECHUT'YPHOCT M0 OTHOIIE-
HUE Ha OOIIOTO BB3JCHCTBHE HAa KIMMATHYHUTE MPOMEHH
npu GoslecTH, peHacssHU ¢ xpaHuTe. Kato ce uma mpensua
HECHTYPHOCTTA, YCTOMYMBOCTTA CPEILy TE3U OONECTH M T0-
TEHLHUAIIBT 32 aJalTHPaHe KbM IPOMEHHUTE ca OT KPUTHYHO
3HAQUCHUE B TPOMEHSINHUsS CE CBAT. 3EMENENINETO U TMpepa-
0OoTKaTa Ha XpaHWUTE Ca CHUJIIHO KOHTPOJHMPAHU HHIYCTPHU.
OcbhliecTBsiBa C€ PEOBEH MOHMTOPHHI HAa KAuyeCTBOTO Ha
XpaHuTe W 3abojieBacMOCTTa Tpu xopara. Tasu uHDOpMa-
LUs ce M3MOJI3BA 32 Moj00psiBaHe Ha OOLIECTBEHOTO 3/IpaBe.
CrienoBaTeHO BBIPOCHT Al KIMMAaTHYHHUTE IPOMEHHU IIe
MOBJIHSISIT BBPXY Y€CTOTATa Ha XPAHUTEIHUTE OaKTepHaTHU
OTpaBsiHHS € Pa3yMHO I'bBKaB. BaykHa € crmocoOHOCTTa KbM
ajanTaiys. Berpeku ToOBa, IPH HOBHSI KIMMATHUYCH PEXKHM
Ccroco0OHOCTTA Ha JCHCTBANIUTE Pa3mopendn W MOHUTOPHH-
I'BT 32 CIIPABSIHE C HOBHUTE 3allJIaX1 ¢4 HEU3BECTHU.
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affect the spread of Listeria sp. However, transmission
paths may be indirectly affected. The possibility of
contamination of food with Listeria monocytogenes
may increase in the future. Leaks in the cooling chain
during (extreme) hot phenomena may increase the risk of
infection. For example, storing cold smoked trout at 10°C
instead of the recommended 0—3°C for 17 days leads to
the multiplication of a large number of L. monocytogenes
present in the product.

Other food pathogens

Pathogens with low infectious doses are thought to be
most likely to be affected by climate change (enteric
viruses, Shigella, enterohaemorrhagic E. coli and
parasitic protozoa).

CONCLUSION

Climate change is likely to increase the severity,
frequency, timing and duration of extreme weather events
in the world, which in turn will increase health risks.
Campylobacter is an important cause of gastrointestinal
disease and a growing public health problem. Although
there is strong evidence that the incidence of the disease is
related to the environment and time, there is uncertainty
about the exact mechanisms, which makes it difficult to
assess the likely impact of climate change. More research
is urgently needed. Only when there is a much deeper
understanding of how climate and weather affect the
disease caused by Campylobacter will it be possible to
make a full assessment of the likely effects of climate
change.

Salmonella is another important bacterial agent causing
gastrointestinal infection that has a positive relationship
with ambient temperature. Higher temperatures allow
faster playback. Climate warming trends may increase
the rate of Salmonella infections. Unlike Campylobacter,
there is a clear understanding of some of the underlying
mechanisms of positive association with ambient
temperature.

There is a great deal of uncertainty about the overall
impact of climate change on foodborne diseases. Given
the uncertainty, resilience against these diseases and the
potential to adapt to change are critical in a changing
world. Agriculture and food processing are highly
controlled industries. Regular monitoring of food quality
and morbidity in humans is carried out. This information
is used to improve public health. Therefore, the question
of whether climate change will affect the incidence of
nutrient bacterial poisoning is reasonably flexible. The
ability to adapt is important. However, under the new
climate regime, the capacity of existing regulations and
monitoring to deal with new threats is unknown.
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NOTEHUWATNEH PUCK 3A
YOBELUKOTO 3[1PABE,
ACOUUNUPAH C ATMOC®EPHM
EMUCUN C HENPUATEH MUPUC

Temenyxka AHTOBa, Becka KamOyposa,
Amnenus Korepa

Hayuonanen yenmwp no obwecmeaeno 30page u aHaiusu

PE3IOME

3amvpcasanemo Ha 6wv30yxa, 3acAeawyo BCUUKU COYUAIT-
HO-UKOHOMUHECKU U 8b3DACMOBU 2PYNU, ce uOeHmuguyupa
Kamo eOur om OCHO8HUME PUCKOBU (akmopu, MOOyIupa-
Wu cmpykmypama na 3a601e6aemMocmma u cCMbpmHOCNMA.
Hezamuenume egexmu om npoovadxcumenna excnosuyusl
Ha Hau-yecmume ammoc@epHu 3amvpcumenu ca 0odpe
npoyueHU, 3a pa3iuKd Om CpAGHUMENHO MAIKO NO3HAMOMO
8b30€licmaue Ha MUpu3Mume 8bpxy 30pasemo u Kauecmeo-
MO HA JHCUBOM HA eKCNOHUPAHOMO HaceleHue. Bvz ocnosa
Ha uH@OpMayus om OOCMBNHAMA HAYYHA TUMepamypa 6
cmamuama ca u0eHmupuyupanu u3MoYHuUYyume Ha 8peoHu
emMucuu ¢ xapakmepen Henpusimen mupuc. JJuckymupaunu ca
Mexanusmume Ha 8v30elucmeue Ha MUupusmMume 6bpxy 4o-
BCUKUA OP2AHUZOM U CA HAOENAZAHU 8b3MONCHUME 30PAG-
HU npobdaemMu npu eKCno3uyus Ha Aammoc@HepHy eMucull Cbe
cneyuguuen Mupuc.

KuarouoBu xymm: atMocepHO 3aMbpCsIBaHE,
MUPH3MH, 3paBe

BBbBEOEHUE

3aMBpCIBAaHETO HA BB3yXa, KIACH()UIUPAHO B IMTOCICTHHUTE
TOAMHU KaTO CEpHO3CH MpoOIeM 3a OOIIECTBEHOTO 31paBe,
Ce acoIMupa C MOBHIIICHATA YeCTOTa Ha XocuTanu3anuu (1),
CMBPTHOCT (2, 3), pecriupaTOpHH 3a00ISIBaHUS, BKITFOUHTEII-
HO OpOHXHMAJTHA aCTMA, 3JIOKAYeCTBEHU HOBOOOpa3yBaHus (4,
5, 6,7, 8,9), 3a001%BaHNU Ha CHPACYHOCHIOBATA CHCTEMA,
B TOBa YHCJIO MHOKapIHA UCXEMUS, apUTMHUS, ChpICIHA He-
noctaTbaHOCT (1, 10, 11). TTo-HOBHM eNMUIeMHOIOTHIHN U eKC-
MIEPUMEHTAJIHN TPOYyYBAHUs IPENIONaraT ChIIO BEPOSTHA
€THOMAaTOTCHETHYHA BPB3Ka MEXKAY aTMOC(HEPHOTO 3aMBbp-
CsIBaHE W MO3BYHUS UHCYIT, KAKTO M HEBPOJCTCHEPATHBHU
3a0onsgBaHUs KaTo OojecTTa Ha Annxaiimep U OoiecTTa Ha
[TapkuHCOH. ABTOpHTE JOMyCcKaT HHUIIMAPaHEe HAa HEBPOBH3-
MAJTUTEITHUTE PEaKIIUU UYpe3 NUPEKTHO yBpexkaane Ha [[HC
OT WHXAJTUPaHU HaHOYaCTUIH (12) WIN MHIUPEKTHO - Ype3
CTUMYNHpPaHE CEKPEIUATa Ha TPONH(DIAMATOPHH IUTOKIHH,
Bozeru 0 matojorudau npoMeHu B [IHC, manudectupann
C KOTHUTUBHHU AC(PUIUTH U IeNpeCUBHU cheToAHUS (13, 14).

lonsima vacT oT aTMoc(hepHUTE 3aMBPCUTENH, XapaKTepH-
3UpAIIH Ce ChC CIEIU(PHICH MUPUC, OCBEH TOKCHYEH, TeHe-
pupat ¥ ceHzopeH epekT. TOKCHYHHAT MOTEHIIMAJ, CKJIOH-
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POTENTIAL RISK TO HUMAN
HEALTH ASSOCIATED WITH
ODOROUS AMBIENT AIR
EMISSIONS

Temenujka Antova, Veska Kamburova,
Anelia Koteva

National Center of Public Health and Analyses

ABSTRACT

Air pollution, affecting all socioeconomic and age
groups, has been identified as one of the major risk
factors modulating morbidity and mortality structures.
The negative effects of prolonged exposure to the
most common air pollutants have been well studied,
in contrast to the relatively little known impact of
odors on the health and the quality of life of the
exposed population. Based on the available specialized
literature, this article identifies the sources of harmful
emissions with a specific unpleasant odor, discusses
the mechanisms of odor impact on the human body and
outlines possible health issues referring to the exposure
to odorous ambient air emissions.

Keywords: ambient air pollution, odors, health

INTRODUCTION

Air pollution, which has been classified as a serious
public health issue in recent years, is associated with
an increased incidence of hospitalizations (1), mortality
(2, 3), respiratory diseases, including bronchial asthma,
malignancies (4, 5, 6, 7, 8, 9), as well as diseases
of the cardiovascular system such as myocardial
ischemia, arrhythmia and heart failure (1, 10, 11).
Newer epidemiological and experimental studies
also suggest a likely etiopathogenetic link between
ambient air pollution, stroke and neurodegenerative
conditions such as Alzheimer’s disease (AD) and
Parkinson’s disease (PD). The authors assume potential
initiation of neuroinflammatory responses by directly
damaging the central nervous system (CNS) from
inhaled nanoparticles (12) or by indirect stimulation
of proinflammatory cytokines secretion leading to
pathological CNS changes manifested by cognitive
deficits and depressive states (13, 14).

The majority of the ambient air pollutants, characterized
by a specific odor, also trigger a sensory effect in addition
to a toxic one. All the toxic potential, the propensity to
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HOCTTa KbM KyMYJalHUs U IIPOBOKMPAHETO HA OTHAJICUYECHHU
3JpaBHU MPOOJIEMHU 33 BCEKH OTJIEJICH 3aMbPCUTEI ca A00pe
[IPOYYEHHU U JUCKYTUPAHU B Hay4dHATa JIUTEpaTypa, JOKATO
e(eKTHT Ha MUPU3MHUTE BBPXY YOBELIKHS OPraHU3bM, U30-
JIUPAHO UM B KOMOMHAIMS C IPYTH 3aMbPCUTEIH, € HEJl0C-
TaTbYHO [103HAT.

Ot exHa cTpaHa, peakuUTe, IPOBOKUPAHN OT 3aMBPCUTEIH
chC crienudpuyIHa HENPUsATHA MUPH3Ma, C€ CYUTAT 3a U3rpa-
JICHO B X0/1a HA €BOJIIOLHOHHOTO pa3BUTHE MPEAYIPEKICHNE
32 IOTEHIMAJICH PUCK 3@ YOBEIMIKOTO 37]paBe, HH(POPMHPAILO
3a THHJIOCTEH Ipouec (pasiaraHe Ha xpawu) (15), XuMuIHO
OKHCJICHHE Ha Ma3sHWHHM (TpaHsICBaHe), N3THYaHE Ha Ta3, I110-
skapu u ap. (16). Ot apyra crpaHa, ce JIOIycKa, 4e MUPHU3-
MHUTE CaMOCTOSITEITHO MOT'aT Ja MPOBOKHPAT IOBEJCHUYECKH
(15) u 3xpaBHE TpOOIEMU MpU ekcroHupaHuTe yuma (17).
JlaHHM OT PETPOCHEKTHBHH EIHIEMHOJIOTHYHN POy YBAHHS
YCTaHOBSIBAT, Y€ OIUIAKBAHMITA CPEJI )KUBEECIIH B 3aMbPCEHU
paiioHM JMIla ce TOBHMILIABAT 3HAYMTEIHO, KOraTo BbB Bb3-
JlyXa TPUCHCTBAT M 3aMBPCUTEIN C XapaKTEepPHA MUPH3MA.
Hanpumep rnaBo0oiIMeTo € MHOTO I0-4eCTO CPEIIAHO INPH
HaceJIeHNWe, eKCIIOHWPAHO HAa MHPHU3MH, acOLMHPAHU C Ka-
HaJIHW BOJW W NETPOJIHU YTAalKH, B CPaBHEHHE C KOHTPOII-
HaTa HeekcroHupaHa rpymna auna (18). Excrio3unusra Ha at-
Moc(EepHHU 3aMBPCUTEIIN ChC ClIeU(UIEH MUPHC CE CBBP3Ba
CBIIO ¢ 000CTPSIHE HA XPOHUYHUTE PECITUPATOPHNU 3a00J15Ba-
HUS 1 3a4eCTsABAHE HAa IMPUCTBIINTE MPHU ACTMATHYHO OOJTHH
(18, 19, 20).

Llenta Ha HacTosuUsi 0030p € UACHTU(HUIIMPAHE HA W3TOY-
HULWTE Ha BPEIHU EMHUCHH C XapaKTepeH HEMPUATEH MUPUC,
JTUCKyTHpaHe HA MEXaHM3MHTE Ha BB3JICHCTBHE U OUepTaBa-
HE Ha BB3MOXKHUTE 3[paBHU MPOOJIEMHU MIPH €KCIIOHUPAHHUTE
JUIA, B3 OCHOBAa Ha MH(OPMANIHA OT AOCTHIIHATA HAyIHA
auTeparypa.

YoBEIKUAT OpraHU3bM HOCTOSIHHO € U3JI0KEH Ha BIUSHUETO
Ha €MHCHH KaKTO OT BBHIUIHMS aTMOC(EpeH Bb3/1yX, TaKa U
OT BB3/lyXa B MIOMEILIEHUATA, HAKOU OT KOUTO C XapaKTepeH
crienuprueH MUPHC, Bapupall B IIMPOKA T'aMa — OT NPHUATHH
TIJIOJIOBU MUIM L[BETHHM apOMaTH J0 CUIIHO HENPUSTHU U IOPH
3JIOBOHHU MUPHU3MU, CBBbP3aHU Hall-4ecTO ¢ MHAYCTPHAIHU
JIEMHOCTH WJIM TIPOLECH Ha JIerpajalus Ha OpraHu4Ha Ma-
Tepusl.

YacT OT TeHEpUpaHHUTE OT EKEIHEBHHUTE ICHHOCTH EMH-
CUM (HampuMep H3MOJI3BAHETO HAa KO3METHYHH MPOIYKTH,
MOYMCTBAIIN TPENapaTu, ynpakHsIBaHETO Ha XO0M) M aco-
LHUUPAHUAT C TAX PUCK € OCMHCIEH M J0OPOBOJIHO IPUET
oT yoBeka. Jl[pyra 4acT OT BPEJHHUTE EMUCHH, TCHEPHPaHH
OT MPHUPOHHU WM AHTPOIIOTCHHU W3TOYHUIIM BHB BBHHIIHUS
aTMOoc(epeH BB3AYX, € HEMHHYEMO CBBbpP3aHa C KOHKPETCH
HE’KEJIATeJICH ¥ HEeTTPUEMIIMB PHUCK 3a YOBEIIKOTO 3/IpaBe, He-
3aBHCHMO OT CTEIEHTa Ha HHPOPMHUPAHOCT Ha HACEJICHUETO.

B tabnuna 1, agantupana o Schiffman SS et al. (2005) u
Yuwono A. (2004), ca mpencTaBeHH OCHOBHUTE TpyINd aH-
TPOMOTCHHU I/I/I/IJ'II/I MIPpUPOJAHU U3TOUYHUIIU K Hau-4eCTO eMHU-
TUPAHUTE OT TSAX ra3000pa3HU CMECH C HEIPUSITEH MUPHLC.

ENVIRONMENT AND HEALTH

cumulate and the provocation of remote health problems
for each pollutant have been extensively researched and
discussed in the scientific literature, whereas the effect
of odors on the human body, isolated or in combination
with other pollutants, is still insufficiently known.

Reactions induced by pollutants with a specific
unpleasant odor, are, on the one hand, considered
to be an evolutionarily established potential health
risk warning, informing of a putrefactive process
(food decomposition) (15), chemical lipid oxidation
(rancidity), gas leakage, fires, etc. (16). On the other
hand, it is suggested that odors alone may trigger
behavioral (15) and health issues in exposed individuals
(17). Evidence from retrospective epidemiological
studies has found that complaints of people living in
polluted areas increase significantly when airborne
pollutants with an unpleasant odor are present.
For example, headache is much more common in
populations exposed to odors associated with sewage
and oil sludge than in the control non-exposed group of
individuals (18). Exposure to odorous air pollutants has
also been linked to exacerbation of chronic respiratory
diseases and an increase in asthma attacks in asthmatic
patients (18, 19, 20).

The purpose of the current review is to identify the
sources of harmful emissions with a specific unpleasant
odor, to discuss the mechanisms of impact and to outline
potential health issues in exposed persons based on the
information from the available scientific literature.

The human body is constantly exposed to the effects of
both outdoor and indoor air emissions, some of which
have a characteristic odor, varying widely from pleasant
fruity or floral scents to highly unpleasant and even
foul-smelling odors, commonly related to industrial
activities or processes of organic matter degradation.

Part of the emissions generated from daily activities
(for instance, the use of cosmetics, cleaning products,
various hobbies) and the associated risks are considered
and voluntarily accepted by humans. Another part of the
harmful emissions caused by natural or anthropogenic
sources into the outdoor ambient air is inevitably linked
to a specific undesirable and unacceptable risk to
human health, regardless of the level of awareness of
the population.

The table adapted after Schiffman, S.S. et al. (2005)
and Yuwono, A. (2004) presents the main groups of
anthropogenic and/or natural sources and the most
frequently emitted odorous gaseous mixtures.
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Ta6n. 1. OcHo8HU 2pynu U3MOYHUUU, C8bP3aHU C
ammMocgepHU eMucuU ¢ XxapakmepeH Mupuc
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Tab. 1. Main groups of sources related to ambient air
emissions with an unpleasant odor

U3TOYHUK

Xumuuyeckmn cbeguHeHUA

Source

Chemical compounds

rONIEMU CTALMNO

HAPHU N3TOYHNLMH

LARGE STATI

ONARY SOURCES

MeTponHu padpuHepum

MepKanTtaHu (meTuamep-
KantaH, metuacynduam),
KMCENNHMN, BLINEBOA0PO-
4N, angexvam, ceposo-
[0pOoA, CepeH AMOoKCUA,
aMOHAK

Petroleum refineries

mercaptans (methyl
mercaptan, methyl
sulfides), acids,
hydrocarbons, aldehydes,
hydrogen sulfide, sulfur
dioxide, ammonia

Mpon3BoACcTBO Ha
Le/yN103a n XapTus,

MepKanTaHu, cepoBoAo-
POA, a/IKOX0/M, TEPNEHM,

06paboTKa Ha KOXKMK

ObpBo06paboTKa deHoNM, aMOHSAK, XN0PCh-
ObpXKalM CbeguHeHus,
dopmanaexua,

dapmaueBTMYHa AMUHMU, cepoCbabpIKaLLM

NPOMMULLIEHOCT CbeaMHEHUA, angexnam,
ApPOMaTHM BbINEeBOA0PO-
auv, deHonn n gp.

Xnmunyecka Kucennuun, ankoxonn,

NPOMMULLIEHOCT deHon, anaexnam, KeTo-
HW, MepPKanTaHW, aMUHMU,
XNOPCbADBPIKALLKM Opra-
HUYHW pa3TBOpPUTENH,
aMOHSAK

MeTanyprmuyHa Anpexvuan, apoMaTHU Bb-

NPOMMULLIEHOCT rneBoAopoaMn, KUCENUHM

TekcTuaHa AMOHSAK, aMUHUN, CEpPOBO-

NPOMMULUNEHOCT, [opoa, NetAnBu OpraHny-

HW CbeAUHEHWNA, anOeXN-
An, KETOHU

MponssoacTso Ha
KayudyK, naactmacy,
CTBHKJIO

AMWHMU, CEPEH AUOKCUA,
OpraHWYHU pa3TBOPUTENN,
anpexmam, KeToHu, peHo-
N1, aNKOX0/IM U Aap.

CenIcKoCTONAHCKM
OEeVHOCTU, BK.
- 0bpaboTKa Ha buo-

maca (HaTtopsBaHe,
KOMMNOCTMpPaHe)

- JKMBOTHOBbAHM
dbepmu

- NaryHu 3a oTnagbyHu
BOAU

AMOHSAK, aMUHU, MepKarn-
TaHW, APYrn cepocbabp-
alyM CbeAMHEHNS, BKJI.
CepoBoAopoa, XJIOPCHb-
ObpXKaLn CbegMHeHus,
aNKOXO0NN, aNaexnau,
KETOHU, ecTepu, NeTAnBu
MaCTHU KMCEIMHU, KOM-
naexkcu ot bnoaeposonm
(*KMBOTUMHCKM TOP, YacTULM
OT KOXKa, KOCMU, nepa,
naeceHun, MMKpPobu, BK/tO-
YUTENHO N BMOAKTMBHMU
BellecTBa — eHA0TOKCUHNY)

CmeTtuuia 3a geno-
HMPaAHEe Ha HeonacHU
6MTOBM OTNAAbLM

M NPeYncTBaTe/HU
CTaHUMM 33 OTNALbYHMU
BOAM, CKNaanpaHe Ha
NPOMMLUNEHN WU OMACHMU

oTnagbuu

AMOHAK, cepoBogopoa,
MepKanTaHu, NeTAnBKU
OPraHWYHU CbeguHeHus,
CKaToN, UHAON U Ap.

Cellulose and paper
manufacturing,
woodworking

mercaptans, hydrogen
sulfide, alcohols,
terpenes, phenols,
ammonia, chlorine-
containing compounds,
formaldehyde

Pharmaceutical
industry

amines, sulfur-containing
compounds, aldehydes,
aromatic hydrocarbons,
phenols, etc.

Chemical industry

acids, alcohols, phenol,
aldehydes, ketones,
mercaptans, amines,
chlorine-containing
organic solvents,
ammonia

Metallurgical industry

aldehydes, aromatic
hydrocarbons, acids

Textile industry,
leather processing

ammonia, amines,
hydrogen sulfide, volatile
organic compounds,
aldehydes, ketones

Rubber, plastics, glass
manufacturing

amines, sulfur dioxide,
organic solvents,
aldehydes, ketones,
phenols, alcohols, etc.

Agricultural activities,

including:

- Biomass processing
operations
(fertilization,
composting);

- Livestock farms;

- Wastewater lagoons

ammonia, amines,
mercaptans, other sulfur-
containing compounds,
including hydrogen
sulfide, chlorine-
containing compounds,
alcohols, aldehydes,
ketones, esters, volatile
fatty acids, complexes

of bioaerosols (animal
manure, animal fur
particles, hair, feathers,
molds, microorganisms,
including bioactive
substances — endotoxins?)

Landfills for the
disposal of non-
hazardous household
waste, wastewater
treatment plants and
storage of industrial
and hazardous waste

ammonia, hydrogen sulfide,
mercaptans, volatile organic
compounds, skatole, indole,
etc.
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MAJIKN CTAUMOHAPHU U3TOYHULM

SMALL STATIONARY SOURCES

butoBo oTonneHue OumHu rasose?

Household heating flue gases ?

MeKkapHu, nuBoBapHW, | AMMHM ra3oBe, apoMaTHM
OTKPMUTU CKapw, aTe- BbINEBOA0POAN, TPUXO-
/IMeTa 3a XMMUYECKO PeTWU/eH, TeTpaxaopeTu-

ynucTeHe, atennetasa | neH

peMoHT 1 6oaauceaHe

Ha aBTOMObBUIN

beH3nMHOoCTaHUMMK, ac-
dantosu 6asu

JleTnnBM OpraHMYHK cbe-
AVHeHUA (beH3eH, ToNyeH,
KCUNIeH U ApYrY BbINEBO-
A0poam)

MOBW/THU N3TOYHNUMU

MoTopHM NpeBO3HMU
cpeacTsa

Bbrnesogopoam, azoTHU
CbeguHeHuna

Bakeries, breweries,
open grills, dry-
cleaning workshops,
car repair & painting
workshops

flue gases, aromatic
hydrocarbons,
trichlorethylene,
tetrachloroethylene

Petrol stations,
asphalt bases

volatile organic
compounds (benzene,
toluene, xylene and other
hydrocarbons)

MOBILE SOURCES

exhaust fumes
(hydrocarbons, nitrogen
compounds)

Motor vehicles

nPUPOAHU USTOYHULU

NATURAL SOURCES

BynkaHu, ropcku no-
YKapu, pecycneHaupaH
npax oT cenckocTonaH-
CKWUTe noseta, reotep-
MaJIHU U3BOpPU

Cepocbabpalm cbegm-
HEeHUs, BbINEBOAOPOAMU U
61oaepo3o0n

Volcanoes, forest sulfur-containing
fires, resuspended compounds,

dust from agricultural | hydrocarbons and
fields, geothermal bioaerosols
springs

VHunuupaHeTo Ha IMOBEICHYECKH PEAKIMK H/MIIN 3/paB-
HU TpoOJEeMHU NMpPH EKCHO3WIHUS HAa EMHCHUHU C XapaKTepeH
MHUPHC C€ CBBp3Ba ¢ (YHKIIMOHHPAHETO Ha OOOHSITEIHATA
chcTeMa, KOSITO € M3KJIIOUUTENIHO CJIOKEH M 4YyBCTBUTEIICH
WHCTPYMEHT 32 HJACHTU(DUIIUPAHE HA TOJISIM OpOil XUMUKAIIH
B 3a00mkaismara cpena (23). Be3npuemanero Ha BeniecTBa-
Ta, CIOCOOHM J]a CTUMYJIMPAT yCEIIaHEeTO 3a MUPHC, T. Hap.
OJIOPAHTH, CE OCBHIIECTBSABA Ype3 OOOHSITEIHNS aHATU3ATOD,
BKJIIOYBAILl OOOHSTEJICH enuTell, NepudepHr HEBPOHU U OII-
pelesieHH MO3bYHH CTPYKTYpH, B TH. M IMMOWYHATA CHCTE-
Ma, KOHTpOJIMpalla eMOIMHUTE (aMUTaa) U acoluaTuBHaTa
namer (xunokami) (20, 24, 25,26).

XUMHUYHHUTE BELIECTBA U CHEIMHCHHS C XapaKTEPEeH MUPUC
CTUMYJIUPAT PELENTOPUTE B Ha3aJHATa KyXHHA, WHIYLH-
paiiKy ycellaHus 32 MHPHC 4pe3 B3aMMOJICHCTBUE C peLell-
TOpPHUTE B OOOHSTEIHHUS SIIUTEI U/UIIN YCeIIaHus 3a Ipa3He-
HE Ype3 CTUMYJIMPAHE Ha JIOKATU3UPAHUTE B HOCA CBOOOIHH
HEPBHH OKOHYAHUA (n. trigeminus).

[Ipu akTHBHpaAHE HA PELECHTOPUTE 33 MUPUC CUTHAIHUTE CE
M3Ipamar rno oooHsTeNHUs HepB (n. olfactorius) kbM MO3bKa,
MIPOBOKHMPANKH yCellaHe 32 MUPHC, CYOSKTUBHO OIpeIeIsiH
Karo ,,¢uopainen”, ,,II010B”, ,,3¢MeH”, ,,TpEBUCT", ,,puOCH”,
,,THUJIOCTEH 1 1ap. Korato ogopaHTHUTE €THOBPEMEHHO WJIH
H30JIMPAHO AaKTUBUPAT CBOOOIHHTEC HCPBHH OKOHYAHHUS B
TOPHUS U JIOJICH OT/EJ Ha peclupaTopHaTa cucremMa (upes n.
trigeminus ¥ n. vagus CbOTBETHO), C¢ MHIYILHUPAT U yCella-
HUsl KaTo Jipa3HeHe, I'bJIeINYKaHe, MapeHe, JpalieHe, cbp-
Oex.

1 EHOomokcuHume ca buoakmueHu 8ewecmeaa, acoyuupaHu c onpeodeneHu
MuKkpoopzaaHu3mu. Te ca udeHmucpuyupaHu 8 peduya udcnedsaHus u ca 0ehuHupaHu
Kamo MOKCUHU U UHghnamamopHu meduamopu — 6en.aem.

2 [umHume 2a3oee ca kpaliHume npodykmu, nosy4yaseaHu npu OKUC/IeHUemo
(2opeHemo) Ha 2opusama. B noge4emo cryyau me umam ciedHuUs cbcmas:
8bariepodeH okcuo, ebanepodeH duokcud, mebpOu yacmuyu — caxdou, 800HU napu,
cepeH OuoKcud, a30MHU OKUCU U pa3Hoobpa3sHu 8barieeodopodu — bes.aem.

The initiation of behavioral responses and/or health
issues under exposition of characteristic odor emissions
is associated with the functioning of the olfactory
system that is an extremely complex and sensitive
tool for identifying a large number of chemicals in
the environment (23). The perception of substances
that can stimulate the odor sensation, the so-called
odorants, is made by the olfactory analyzer, including
the olfactory epithelium, peripheral neurons and certain
brain structures such as the limbic system, controlling
emotions (the amygdala) and associative memory (the
hippocampus). (20, 24, 25, 26).

Chemical substances and compounds with a characteristic
odor stimulate receptors in the nasal cavity inducing odor
sensation by interacting with receptors in the olfactory
epithelium and/or sensations of irritation through the
stimulation of nasal-localized free nerve endings (n.
trigeminus).

When odor receptors are activated, signals are sent
through the olfactory nerve (n. olfactorius) to the brain,
provoking odor sensation, subjectively defined as “floral”,
“fruity”, “earthy”, “herbaceous”, “fishy”, “putrid”, etc.
When odorants simultaneously or in isolation activate
the free nerve endings in the upper and lower parts of
the respiratory system (via n. trigeminus and n. vagus,
respectively), sensations such as irritation, tickling,

burning, scratching and itching are also induced.

1 Endotoxins are bioactive substances associated with certain microorganisms.
They have been identified in a number of studies and have been defined as toxins
and inflammatory mediators — author’s note.

2 Flue gases are end products of oxidation (combustion) of fuels. In most
cases, they have the following composition: carbon monoxide, carbon dioxide,
particulate matter - soot, water vapor, sulfur dioxide, nitrogen oxides and various
hydrocarbons — author’s note.
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Bbrpekn 4e ca ce pa3BHIM KaTO OTACIHHM (YHKIIMOHAJIHH
ajZlanrtanuu, oOOHsATEeHATa U UHTPaHA3aJIHATa TPUTEeMUHAI-
Ha cucTema ca TSCHO MHTerpupanu. OcHOBHA (YHKIUS Ha
II'bpBATa € M3y4YaBaHETO HA MUPU3MHU (27), CBBP3aHU C KOH-
KPETHUS KUTEHCKU ONMUT M 3a00MKasIaTa cpeaa, J0KaTo
BOJICIIIOTO 3HAUYEHHE Ha BTOpaTa € BKJIIOYBAHETO Ha MeXa-
HU3MH, MPEAOTBpATSIBAIIN BIUIIBAHETO HA >KMBOTO3aCTpa-
maBaiy Beuiectsa (28, 29).

Bb3npreMaHeTo Ha MEPH3MHU M OTBETHATA PEaKLUs Ha Op-
raHu3Ma ca CTPOro WHAMBUAYAIHHU H CE BIUSAT OT BB3PACT,
HOJI, TUI HEpBHA CHUCTEMa, 3/PABOCIOBHO U E€MOLIMOHAIIHO
CBCTOSTHUE U JIP. PaKTOPH, HO C€ TIOJYHHSBAT HA TPH OCHOBHH
MeXaHH3Ma, IPOYUYeHH U omrcanu noapoOHo ot Schiffman et
al. (20, 21, 30).

[IppBUSAT ce CBBP3BA C HHUITMHPAHE HA IPA3HUMOCT IIPU KOH-
LEHTPALMN Ha OJI0OpaHTa HaJ, HO OKOJIO Ipara Ha MUpHUC. Xa-
paKTepeH € 3a 4YeCTO CpellaHUuTe 3aMbPCUTENH, KaTO aMOHSIK,
XJI0p, KaM(op, MEHTOJI, alIKoX0Jl, (hopMasIeXu i, aKpOJIEeHH,
aleTaNieXul U OpraHu4YHHU ChEJUHEHUS, ChABPXKAIIU CE B
nurapenus quM. Korato obaue nparsT Ha MUpHC € OIU3BK J10
mpara Ha Jpa3HEHe, TE3W JIBE yCEIIAaHMs ce MPOBOKHpAT ell-
HOBPEMEHHO M € T0-BEPOSITHO OCHOBHATA CUMIITOMATHKA Jla
0bJe MHIyIMpaHa OT APa3HEHETO, a He OT MUpH3Mara. yce-
IIaHETO HAa MUPUC € IPEAYIPEXACHIE 32 Bb3MOKHA MOSIBA HA
3ApaBHU MPOOJIEMHU IIPH MOBUIIABAHE HA KOHIEHTPALHMATA,
T.€. M3IIBJIHSBA POJIATA HA CUT'HAJI 32 OTEHIIMAIHA OACHOCT.
JIpa3zHeHeTo BOAH J0 BB3MAJIUTEIHH MIPOMEHHU B THKAHUTE U
aKTHBHpAHE HAa Pa3IU4YHHU CEH30PHU CUTHAJIN M OTTOBOPH.
Moske 1a Obie TPOBOKMPAHO OT €AMH-EUHCTBEH OJIOPAHT B
KOHIIEHTpAIHs HaJl CbOTBETHUS Ipar WK 4pe3 arperupaHus
e(eKT Ha MHOKECTBO MHINBUIYaTHN OIOPAHTH B MOJIIPAro-
BU KOHIIEHTpAIUH, IOCTAThUEH J]a TeHEPUpAT M0sIBa HA CUMII-
TOMH.

CeH30pHOTO Ipa3HeHe, MPEIU3BUKAHO OT BEIIECTBA UITH CMe-
CH B KOHTaKT C TOPHUTE W/WJIM JIOJIHU JAMXATEIHM II'BTHUIIA,
WHAYLHUpPA peanlia CACTEMHH OTTOBOPH KaTO: IPOMEHEHa JIU-
XaTeJiHa 4YeCTOTa, HaMaJIeH inxareseH o0eM, yabkeHa dasza
Ha W3/UIIBAHE, KOHCTPUKIIMS HA JUXATEITHUTE IIBTHINA U Chb-
OTBETHO IOBHUIIIEH OPOHXHAJIEH TOHYC, peIEKTOPHO CHUpa-
He Ha nuxananusaTa (28, 31). CtuMmynupar ce u Ipyry 3alnT-
HU peduIeKCcH, BKIIOUNTEIHO MOBUIICHA Ha3ajHA CEKpeuus,
KHMXaHe, chi3oTeueHue (32), JIOKaITHO HEBPOT€HHO Bh3Malie-
Hue (33), yBennueHa CeKpenns Ha KaTeXOJIaMHHH, ChIIPOBO-
JIEHA C YyBCTBO Ha THSIB U HAIIPEKEHUE, TOBHUIIIEHA BA30KOH-
crpukius Ha nepudepuure cproe (20). IlepcuctupaneTo
Ha MHUPHU3MUTE U CBOJIIOIMOHHO pPa3BUTATa HETOJIEPAHTHOCT
KBbM TSIX T€HepUpaT U COMaTUYHU MPOOJIEMH, aCOLMHPAHH C
MOBUILICH KapAHOMYJIMOHAJICH PHUCK, BKJIIOYBAI Pa3BHTHE-
TO Ha UCXEMHUYHA OOJIECT, XPOHWYHA XUTIEPTOHUS, HAPYIIEH
CBpJICYCH PUTHM, XPOHHYHA KALIUINIA, YYBCTBO 3a CTSATAHE B
TPBIHUSA KOIII, JucHest u 1p.(20, 34).

Bropusar MexaHU3bM ce OTHACS 10 MHUIMUPAHE HA CUMIITO-
MaTHKa IPH KOHIIEHTPAUH Ha OJI0PAHTA, 3HAYUTETHO MTO-HU-
CKH OT IIpara Ha Jpa3HeHe, 0COOCHO 3HaUMMO 32 BEIIECTBA C
MHOT'O HEIPUSTHA MUPU3Ma, KAKBBTO € CepOoBOAOPOABT. Toil
uma crierudruyHa MUpH3Ma Ha ,,pa3BaJIeHH siila” U mpar Ha
MHUpHC, BapHupall B MHOro MHpoku rpanunu (ot 0,2 mo 42
pg/m?), mokaro mparsT My Ha Jpa3HEHE € HIKOJIKO MOpsSabKa
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Although they have evolved as separate functional
adaptations, the olfactory and intranasal trigeminal
systems are tightly integrated. The main function of the
first is the learning of odors (27) related to specific life
experiences and the environment, while the leading role
of the second is the incorporation of mechanisms that
prevent inhalation of life-threatening substances (28, 29).

The perception of odors and the response of the body are
strictly individual and are influenced by factors such as
age, sex, type of nervous system, health and emotional
state, etc., but follow three major mechanisms, studied
and described in detail by Schiffman et al. (20, 21, 30).

The first one is associated with initiation of irritation at
odor concentrations above but around the odor threshold.
It is typical of common pollutants, such as ammonia,
chlorine, camphor, menthol, alcohol, formaldehyde,
acrolein, acetaldehyde and organic compounds,
contained in cigarette smoke. However, when the odor
threshold is close to the irritation threshold, these two
sensations are provoked simultaneously, with the main
symptoms more likely to be induced by irritation
rather than odor. The sense of smell is a warning of the
possible occurrence of health issues with the increase in
concentration, i.e. acts as a signal for potential danger.
Irritation leads to inflammatory changes in tissues and
activation of various sensory signals and responses. It
can be triggered by a single odorant at a concentration
exceeding the respective threshold or by the aggregated
effect of multiple individual odorants at subthreshold
concentrations sufficient to generate the onset of
symptoms.

Sensory irritation caused by substances or mixtures in
contact with the upper and/or lower respiratory tract
induces a number of systemic responses such as: altered
respiratory rate, decreased respiratory volume, prolonged
exhalation phase, respiratory tract constriction,
increased bronchial tone as well as reflex termination
of inspiration, respectively (28, 31). Other protective
reflexes are also stimulated, including increased nasal
secretion, sneezing, lacrimation (32), local neurogenic
inflammation (33), increased catecholamine secretion,
accompanied by a sense of anger and tension, as well
as increased vasoconstriction of peripheral vessels
(20). Odor persistence and evolutionarily developed
intolerance also generate somatic problems associated
with an increased cardiopulmonary risk, including
the development of ischemic heart disease, chronic
hypertension, impaired cardiac rhythm, chronic cough,
chest tightness, dyspnea, etc. (20,34).

The second mechanism refers to initiation of complaints
at concentrations of odorant significantly lower than
irritation threshold, particularly relevant for malodorous
substances, such as hydrogen sulfide. The latter has
a specific odor of “rotten eggs” and a very wide odor
threshold (from 0.2 to 42 pg/m?), while its irritation
threshold is orders of magnitude higher, being in the
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MO-BHCOK, B MaIa30Ha OT 0KoJjI0 3,6 mg/m? 10 29 mg/m?3 (21).

MexaHu3MHUTE, OTTOBOPHU 32 CHMITOMATHKAaTa, MPOBOKH-
paHa OT HENPHATHH MHUPHU3MHU B OTCHCTBHUETO Ha JIpa3HEHE,
HE ca CBHBCEM SCHH, HO C€ MPEJIoiara yJacTue Ha HAKOJKO
daxTopa. buonornyHy, B TH. TEHETHYHO 3aJI0’KEHA PEAKIIMS
Ha aKTUBUpPAHE HA PAa3JIMYHM yYacCTHIIM B MO3bKa M Hali-Be-
POATHO OMOJOTHYCH UMIIEPATUB, Oa3upaH Ha aHATOMUATA Ha
HEpBHATa CHUCTEMa, aJapMHpall H30SrBaHETO Ha KOHKPETHH
HEMPUATHU MUPU3MHU, aCOLIMUPAHU C MpeJcTaBaTa 3a Hebe3-
olacHa XpaHa U JIOLIO Ka4eCcTBO Ha Bb3AyXa. 3allUTEH MeXa-
HU3BM, IPEAOTBPATABAL JUCPETyJIAUiITa HA MeTaboIn3mMa
Ha EHJIOTeHHO 00pa3yBaHM BEIIECTBA C ONPEICICHH (PU3HO-
JOTMYHM (PYHKIIMM KaTO CEpOBOJOPOIA - MPOAYKT Ha METa-
6onM3Ma Ha CepoChIbPIKAIIN AMHUHOKHCEINHH, N3ITBJIHSBALL
posiTa Ha HEBPOMEIHMATOP B MO3bKa M PETYIATOP HA TOHYCA
Ha TJ1ajKaTa MycKynaTtypa. [Ipyr Be3MoxeH (akTop € MOmIy-
JIUpaHe Ha MOJieNa Ha JUIIAHE U 110 TO3M HAYMH MHIUPEKT-
HO BB3JCHCTBHE BBPXY 37PABETO HAa CKCIIOHMPAHUTE JUIIA.
[ToMuprcBaHeTO Ha OCTPH M MHOTO HENPUSITHH MHUPU3MH CE€
CBBp3Ba C PeAylLUpaHe Ha JUXaTelHAaTa YeCTOTa, CbOTBETHO
JIUXaTeTHUSI 00eM M JOpY TPOBOKHPAHE Ha KpaTKOTpaiHa pe-
(IieKTOpHA pecrnupaTopHa arHesi, ¢ 111 HaMaJsiBaHe BJIHIL-
BaHEeTO Ha onopaHTa. OOCHXKAa ce W BIMSHHETO Ha CTpeca
BBPXY HNpPOMSHATa B HACTPOEHHETO B MOCOKA Ha HETaTHBHU
€MOIIMOHAIHH ChCTOSIHHSL, BOJEIIO AOIIBIHUTEIIHO JI0 BIIOIIE-
HO ITPOTHYAHE HA CBIECTBYBAIM COMAaTUIHH ITpodsiemu (35).

TpeTI/IHT MCXAaHU3BM € CBbpP3aH C HATUYUECTO Ha ChbI'BTCTBAI]
3ambpceuTen (ko3ambpenuten). OgopaHTUTE YeCTO ca 4acT OT
cMec, ChIbpiKallla ¥ 3aMbPCUTEIH 0€3 MUPU3Ma, KaTo Mpaxo-
BU YaCTHUIIM, EMUTHPAHH TIPU MPOILIECH HA TOPEHE WIIN 3eMe-
JIETICKH JIeHHOCTH ((parMeHTH OT TOp, KOXKa, KO3WHa, Iiiece-
HHU, TIepa, GpypakeH mpax, OakTepun/0aKTepuasHyl TOKCHHH),
A30TEH TUOKCHUI, BBITICPOJICH MOHOKCH /I, OCTATBIH OT OHOLIU-
I¥ ¥ 1p. B Te3u cirydau 3apaBHATE OIUIAKBAHHS Ca TIPOBOKH-
paHU OT KO3aMBPCUTENH 0e3 crenn(puIeH MUPHUC, HO eKCIIO-
HUPaHMTE JINIA T ACOLIMUPAT IIPEIH BCHYKO C XapaKTepHaTa
MHpH3Ma Ha IPUCHCTBALIM B CMECTa OJOPAHTH. YCTaHOBEHO
€, u€ B HTI/IHe(i)epMI/I KOM6I/IHaI_II/I$[Ta OT aMOHSK W IIPpaxoBH
JaCcTUIW NPUYMHABA MOBEYC 3IpaBHU OIJIAKBAaHUA CPCI pa-
6OTHI/I]_II/ITG, OTKOJIKOTO U30JIMPAHOTO B’b3[lel‘/‘ICTBI/le Ha BCEKH
3aMBpcuTeN NooTneHo (36, 37).

HeszaBucumo oT ropeonmcaHuTe cnenuuKU B MEXaHHU3MA,
Mikiko Kadohisa (2013) nedunupa Haif-o0mo BB3MpHEMa-
HETO Ha MHpPH3Ma KaTo HEBPO(MU3NOJIOTHYHO MOAYIUPAH OT
OMHTa MPOIIEC, YIECHSABAI HACHTUPHIINPAHETO HA OTICITHH
MHUPU3MHU U CHIIEBPEMEHHO MPOBOKHpAIl aJaTHBHU adek-
TUBHU MOBEJCHYECKH PEAKIMM, M3pa3eHU 4Ype3 pa3IudyHU
E€MOIIMOHATTHU ChCTOSIHUS (26).

HopmanHOoTO pyHKIMOHHPaHEe Ha OOOHSATEIHUS aHAIN3aTOP
€ CBBP3aHO C penula CBOJIONHOHHO HM3TPaJCHU 3aIlUTHH
MEXaHM3MH KaTo: QPyHKIHATA Ha n. trigeminus (OTKpUBaHE
U pearupaHe Ha JPa3sHHUTEIUTE OT BB3AyXa 4pe3 KHXaHe,
KallIsHe, TPOMsSHA B PUThMa Ha JHIIAHE C LI MHHUMH-
3WpaHe HABIM3aHETO Ha JPa3HUTEIU/TOKCHYHU BEIICCTBA
B JMXATCIIHUTE II'BTHUINA); OBHIIABAHE NMPOM3BOICTBOTO Ha
AQHTHTENIA H aHTUMUKPOOHU MPOTEHHU OT HAa3aTHUS U JHXa-
TEJIHUS CMUTEN; IMOBUIIABaHEe Ha MyKO3HATa CEKpeLus, Lie-
JsIa 3a1bpXKaHe ¥ CITUMHHUPAaHE Ha TOKCHYHHUTE arcHTH.
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range of about 3.6 mg/m? to 29 mg/m3 (21).

The mechanisms responsible for odor-induced symptoms
in the absence of irritation are not completely clear, but
several factors are assumed to be involved. Biological,
including a genetically coded reaction to activate different
regions of the brain, most likely a biological imperative
based on the anatomy of the nervous system, serving as
an alarm to avoid specific unpleasant odors, associated
with the notion of unsafe food and poor air quality. A
protective mechanism that prevents dysregulation of
metabolism of endogenously formed substances with
certain physiological functions such as hydrogen sulfide
— a product of the metabolism of sulfur-containing amino
acids, which acts as a neuromodulator in the brain and a
smooth muscle tone regulator. Another possible factor is
the modulation of the breathing pattern, thus indirectly
influencing the health of the exposed persons. Smelling
sharp odors and malodors is linked to respiratory rate
reduction and volume decrease, even provoking short-
term reflex respiratory apnea in order to reduce odorant
inhalation. Influence of stress on mood swings toward
negative emotional states, further leading to worsening
of existing somatic problems, has also been subject of
discussion (35).

The third mechanism is related to the presence of a
concomitant pollutant (co-pollutant). Odorants are often
part of a mixture containing odorless pollutants, such
as particulate matter, emitted during combustion or
agricultural activities (fragments of fertilizers, animal
hide, fur, molds, feathers, fodder dust, bacteria/bacterial
toxins), nitrogen dioxide, carbon monoxide, biocide
residues, etc. In these cases, health complaints are
triggered by co-pollutants not having a specific odor;
however, the exposed persons associate them primarily
with the characteristic odor of the odorants that are present
in the mixture itself. In poultry farms, the combination of
ammonia and particulate matter has been found to cause
more health complaints among workers than the isolated
effect of each pollutant individually (36, 37).

Despite the specifics of the mechanism described
above, Mikiko Kadohisa (2013) generally defines the
perception of odor as a neurophysiologically modulated
and an experience-driven process that facilitates the
identification of individual odors and at the same time
provokes adaptive affective behavioral responses
expressed through various emotional states (26).

The normal functioning of the olfactory analyzer is
related to a number of evolutionarily established defense
mechanisms such as: the function of n. trigeminus
(detection and response to airborne irritants by
sneezing, coughing and change in breathing rhythm so
as to minimize penetration of irritants/toxic substances
into the respiratory tract); increase in the production
of antibodies and antimicrobial proteins by the nasal
and respiratory epithelium; enhancement of mucosal
secretion aimed at retention and elimination of toxic
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XpoHHYHATa €KCHO3UIUs (IepMAHEHTHA MM NEPUOIUTHA)
Ha aTMOC(EpPHH 3aMBbPCUTENH, BKIIOUUTEIHO U OJOPAHTH C
pa3iuyHa MHTEH3MBHOCT M TOKCHYEH IOTEHLUAN, MOXKE Ce-
PHO3HO J1a yBpenu (GyHKIIMOHUPAHETO Ha T€3U HPOTEKTHBHHU
MEXaHM3MHU Ype3 HaMallsiBAHE PEreHepalMOHHUTE BbH3MOX-
HOCTH Ha OOOHSTEIHHS CMUTEN, a B TO-TEeXKKHU CIydyau Ja
IIPOBOKMpPA pa3BUTHE HA (DYHKIIMOHAJIEH KOJIAIC, KOETO BOJIH
JI0 HaMaJICHA MJIM II'bJIHA 3ary0a Ha OOOHSHUETO. 3acsIraHeTo
¢yHKUMATa Ha n. trigeminus ¥ HaMaJsIBAHETO YyBCTBUTEII-
HOCTTa Ha OOOHSIHMETO Ch3/[aBa MOTEHIMAJICH MHIUPEKTEH
PHCK 3a YOBEIIKOTO 3/paBe MMopaan HapyllaBaHe Ha Bb3MOXK-
HOCTTa 3a aJIeKBaTHA M CBOEBPEMEHHA PEAKIIMS U aJarTalus
KBM IIOCTOSIHHO TIpOMeHsIara ce cpena. Hebnaronpustaure
e(eKTH OT 3aMBbPCSIBAHETO HA Bb3JlyXa BbPXY (QYHKIMITA HA
0OOHSIHUETO ca Pe3yJITaT IJIaBHO OT NMepUpepHH yBPEK TaHH S
Ha Ta3W cucTeMa Oe3 3acsiraHe Ha KOTHUTHBHUTE IPOLECH,
CBBp3aHM C acouuaruBHara namer. [locinequure obdave ce ak-
THUBUPAT, KOTaToO OJI0PAaHTHUTE IPUCHCTBAT BbB Bb3/lyXa B Ha/I-
[ParoBy KOHIIEHTPALMH, KOETO IPH HapyllleHa OOOHSTeHA
(GyHKIHS, ChOTBETHO HaMaJleHa Bb3MOXKHOCT 3a aJarTarus,
€ MPENOCTaBKa 32 MO-BUCOKa cTeneH Ha excrio3utus (20, 38).

30dpaeHu npobnemu, acoyuupaHu c eKcriosu-
yusi Ha eMUCUU C HernpusimeH MUpuc

Edexture BBpXYy 3ApaBEeTO HAa HACEICHHE, EKCIIOHMPAHO
HNPOIBIKUTENIHO UM NEPUOAUYHO HA HUCKU KOHLEHTPaLUU
OJIOPAHTH C XapaKTEepHa HENPUATHA MUPU3MA, EMUTUPAHHU OT
NPUPOJHU WM aHTPOIOI€HHU U3TOYHHULIM, Ca JUCKYTUPAHU
B peaula eNnuIEeMUOJIOTMYHU IpoyuBaHus. JlaHHUTE 3a pe-
aJTHO M3MEpPEHHU aTMOC(HEPHN KOHIICHTPAILIUN Ha OTOPAHTHUTE
ca OrpaHUYECHH, OTYACTU NOpaJy JIUIICAa HAa CTaHAApTU3UPa-
HU aHAJUTHYHU METOIHU 34 OIPENEISIHETO HAa HAKOHU OT THX,
KaKTO U nopaau (akTa, 4e Te psIKo MPUCHCTBAT U30JUPAHO B
aTMoc(epHus Bb31yX. EMHCHUTE ¢ XapaKTepeH MUPHC YECTO
[pEACTaBIABAT KOMIUIEKC OT Pa3JIMYHU JECTIMBUA OPraHUYHU
1 HEOPraHUYHU ChEIMHEHUS, TBBPAU YaCTULHU, BKIIOUUTE-
HO MHUKPOOPTaHU3MH H/UJIU TEXHU CHJIOTOKCHUHHU.

[TpoyuBane, WIIOCTPHUpPAILO Bb3MOXKHA BPB3Ka MKy HUCKH
U YyMEPEHO HHUCKH aTMOC(epHH HUBa Ha CEPOBOJOPOJ WIIH
KOMIIJIEKC OT CEPOCHABPXKAIIN 3aMBPCUTENN U HaOJI0/1aBa-
HaTa AUXaTelIHa U HEBPOJIOTMYHA CHMIITOMAaTHKA CPEX eKc-
MIOHHUPAHOTO HACENeHHUe, € JoKiaaBaHo ot Partti-Pellinen et
al. (1996). ABtopuTe choOIIaBaT 3a U3PA3CHN CUMITOMHU OT
CTpaHa Ha Ha3aJHATa JUTaBUIA, KAlUIMLA, PA3HEHE HA OUN-
T€ U I1aBo0OJIHME Cpel] HaceIeHUE, TPOIABIKUTEHO €KCIIOHH-
paHo Ha HUCKM aTMOC(EpHU KOHIEHTPALMU Ha CEPOBOJOPO]T
oT nopsirbka Ha: 2-3 ug/m? (cpeanoroauniau); 0 10 56 pg/m?
(cpenHonenonomEn ) u 152 pg/m’® (MakcuManHa U3MepeHa
CpeaHOYacoBa KOHIIGHTpaIUsl), B KOMOMHAIUS C APYTH ce-
POCHIBPIKAIIN 3aMBPCUTENN (METHIMEPKANTAH, METHIICYII-
¢unn). IloBuireHa 4ecToTa Ha XOCHUTAIN3AUUTE 110 MTOBO
pecIupaTOpHN OMJIAKBAHUS, BKIIOYUTEITHO U aCTMa IIPH Je1a
nox 18-roguiHa BB3pacT, KCHOHMPAHW HA CEPOCHIbPIKa-
mu aTMoc(EepHH 3aMbPCUTENN B KOHIEHTPALNH, PABHU NITH
Mo-BUCOKH OT 43 pg/m?, e Habmomasana ot Campagna et al.
(2004). OmmakBanus OT 3aayX Ipu 35% OT eKCIIOHMPAHO Ha
VMHIWJACHTHH U HEOOWYalHO BHCOKHM HUBA Ha CEPOBOAOPO]
HaceJIeHHe NMpH MaKCHMajiHa M3MepeHa KOoHIeHTparus 135
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agents. Chronic exposure (permanent or periodic) to
atmospheric pollutants, including odorants of varying
intensity and toxic potential, may severely damage the
functioning of these protective mechanisms by reducing
the regenerative capacity of the olfactory epithelium
and, in more severe cases, trigger the development of a
functional collapse resulting in reduced or complete loss
of smell. Affecting the function of n. trigeminus and
diminishing the sense of smell create a potential indirect
risk to human health due to the impaired ability to
adequately and timely respond and adapt to a constantly
changing environment. The adverse effects of air pollution
on the olfactory function mainly ensue from peripheral
impairment of this system without affecting the cognitive
processes pertaining to associative memory. However,
the latter are activated when odorants are present in the
air at above-threshold concentrations, which, with the
impaired olfactory function and the reduced capacity
for adaptation, respectively, is a prerequisite for a higher
degree of exposure (20, 38).

Health issues associated with exposure to
odorous emissions

The effects on the health of the population exposed for a
long time or periodically to low concentrations of odorants
with a characteristic odor, emitted from natural or
anthropogenic sources, have been discussed in a number
of epidemiological studies. Data on the actual measured
atmospheric concentrations of the odorants are limited
in part by the lack of standardized analytical methods
for detection of some of them as well as by the fact that
they are rarely present in an isolated form in ambient air.
Specifically-odored emissions often constitute a complex
of various volatile organic and inorganic compounds,
solid particles, including microorganisms and/or their
endotoxins.

A study illustrating the possible relationship between
low and low-moderate atmospheric levels of hydrogen
sulfide or a complex of sulfur-containing pollutants and
the observed respiratory and neurological symptoms
among the exposed population was reported by Partti-
Pellinen et al. (1996). The authors reported complaints
pertaining to the nasal mucosa, cough, eye irritation
and headache in a population that was continuously
exposed to low atmospheric concentrations of hydrogen
sulfide of about 2-3 pg/m? (annual average); 0 to 56 ug/
m?® (daily average) and 152 pg/m* (maximum measured
hourly average concentration) in combination with other
sulfur-containing pollutants (methyl mercaptan, methyl
sulfides). An increased incidence in hospitalizations for
respiratory complaints, including asthma in children
under 18 years of age exposed to sulfur-containing
ambient air pollutants at concentrations equal to or
greater than 43 pg/m?, was observed by Campagna et al.
(2004). Dyspnea symptoms were observed by Haahtela et
al. (1992) in 35% of the population exposed to incidental
and abnormally high levels of hydrogen sulfide at a
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pg/m*® u nBe MOpEIHU CPEMHONCHOHOIIHU HHBA, CHOTBETHO
ot 35 pg/m* u 43 ug/m3, ca nabaronasanu ot Haahtela et al.
(1992). OmnakBaHMsITa OT 3ayX Ca HEPCUCTHPAIH TIPH YacT
OT HACEJICHUETO B MIPOABIKCHUE Ha YUSTUPH Mecella IIPU Beue
HOpMaJIM3UpaHU aTMOC(EpPHH KOHICHTPAIMHA HA CEPOBOJIO-
poma. Excniosuiinara Ha HACKHA HWBAa Ha EMHUCHH C HETIPHS-
TEH MHpPHUC, BKIIOUHTETHO U CEPOBOIOPOM, ACOIUUPAHU C
JIEHHOCT Ha XKUBOTHOBBIHU (hepMH, C€ TOCOYBA CHIIO KaTo
BEpOsITHA IPUYMHA 32 Ipa3HEHE Ha OUNTE, TIOBUIIIEHA YeCTOTa
Ha pecrnupaTropHa CHMITOMATHKA, BKIIOYUTEIIHO Jpa3HEHE
Ha HazajHara/(apuHreanHara JUraBula, KallIuia, 3aayX
(42, 43, 44, 17, 45, 46), npomsiHa B OenoapoOHaTa QyHKIUS
(47) n BnomeHo nmpoTuvane Ha Oponxuannarta actma (20, 48,
49). Hsixou aBTopwm (50, 51) cBBbp3BaT MOBUIIIEHATA YECTOTA HA
acTMaTa M YCIIOKHCHOTO W MPOTHYAHE HE caMO ¢ KOMILJICKca
OT ra3oBe ¢ HENpUATEH MHPHC, HO U ¢ MUKPOOHOTO (€HM0-
TOKCHHH) 3aMbPCSIBAHE Ha Bh3AyXa B paliOHU OKOJIO (hepMU 3a
JKABOTHU WJIH TIPEATIPUATHS 32 IpepaboTKa Ha KUBOTHHCKH
MpOAYKTH. [Ipyru mpoy4yBaHUs cpell HaCEICHHE, CKCIIOHUpa-
HO Ha EMHCHH C HEMPUATEH MHUPHUC, TPHOABAT KbM IIHTHpPA-
HaTa BEYe PECHUpaTOpHa CHMIITOMATHKA W OIUIAKBAHUSA OT
rajieHe, cTpec U ChHIUBOCT (29), KaKTO W W3pa3eH UMYHO-
cynpecuBeH e()eKT Py eKCIIOHUPAHUTE JINIA, U3Pa3sBalll ce
B IIOHMYKEHU HUBA Ha CEKPETOPHUs IgA 1o BpemMe Ha enu30/u
C MHTEH3UBHA MUpHU3Ma (52).

Jpyra rpyna enuaeMUONOTHYHH NPOYYBAHUS WITIOCTPUpAT
BpB3Ka MEKIY MOBHILIECHA YECTOTA Ha HEXeIaHa CHMIITOMa-
THKa OT CTpaHa Ha HEPBHATA CHCTEMa U CETUBHUTE OPTraHH U
HaJIMYMETO HA EeMHUCHU ¢ HepusITeH Mupuc. Bates et al. (1998,
2002) moxmanBaT 3a MOAOOHM OIUIAKBAHUS MpPU HaceJICHHE,
EKCIIOHMPAHO Ha CEPOBOIOPOJI BCIICACTBUE M3II0JI3BAHE HA Ie-
OTepMaJIHa eHeprus 3a OUTOBU U MpoMUIIIeHH Iienu. HuBara
OT MOHHUTOPHHTIA Ha CEPOBOIOPO/I B IPOIBIKEHHE HA TPU Me-
cena ca 6mu cpenno okono 20 pg/m?, 35% ot u3MepBaHUsITA
ca mokasBayu cToitHocTu okoiio 70 pg/m’u 10% - oxono 400
pg/m?. Horton et al. (2009) rormyckaT Haau4une Ha Bpb3Ka MEK-
1y HHBaTa Ha CEPOBOIOPOJ U MPOMSIHATA B HACTPOCHUETO Ha
HaCceJICHUE, J)KUBEEIIO B ONM30CT 10 )KUBOTHOBBAHA (epma.
CpenHUTE KOHIEGHTPAIMU Ha CEPOBOAOPOJA Ca BapHUpaIH B
nuamnasona ot 0,14 pg/m? o 2,1 pg/m?, a Haii-BucokuTe pe-
THCTPUPAHM HHUBA - OT 3 pg/m? 1o 126 pg/m?. Okomo 20% ot
y4acTBaIlMTE B IPOYYBAHETO JIUIIA CHOOIIABAT 32 yCEIIaHHs
KaTo HEPBHOCT, Pa3Jpa3HUTEIHOCT, TPEBOKHOCT. ABTOPUTE
HC Ca KaTCTOpUYHU JaJIu MUTUPAHUTEC CUMIITOMHU Ca BCJICI-
CTBHE AMPEKTHO BH3JICHCTBUE BHPXY HEPBHATA CUCTEMA, UITH
ca MHAMPEKTHO NPOBOKHMpPAHA pPEeakIMs KbM MHpH3Mara Ha
cepoBoyioposl. Penuna enuieMHOIOTHYHH TPOYYBAHUS J0-
ITycKaT BPB3Ka MEXIy HHUCKH HUBA HAa CMEC OT EMHCHH C He-
NpUsATHA MUpPHU3Ma (BKJFOYMTEIHO U CEPOBOAOPON) U (HUHH
MPaXOBH YAaCTHUIIM, M OIJIAKBAHUSITA HA €KCIIOHHMPAHOTO Ha-
CelieHHe OT yMopa, Aernpecus, 0e3ChHHUE, TIaBO0OTHE, HAPY-
IIeHA KOHIICHTPAIUs, TPOMEHINBO HacTpoeHwue (43), THAB U
Hecurypaoct (35, 55). Jlpyru xoHCTatupaT MPOMEHH B He-
BPO(M3HONOTHYHUTE M HEBPOICUXHMYHHUTE (PYHKIIMH KaTo
KOI'HUTHUBHOCT, BPEMC 3a pCaKlusd, HApyHI€Ha KOOpAUHALIUA
(47, 56). IlpomMsiHaTa B HEBPOIOBEACHYECKUTE (DYHKIIHH, acO-
LUUpaHa C HEempeJcKazyeMara NeprHoJuYHa WIH MOCTOSHHA
€KCIIO3MIIMs Ha HENPUATHU MUPU3MH, C€ IpUeMa OT HIKOH
aBtopu (20, 57, 58, 46) kaTo MpUYMHA 3a XPOHHUYEH CTpeEC,
pedaexTupair B Jomo (U3NUECKO 3ApaBe, BKIIOYUTETHO U
pa3BHUTHE HA XPOHUYHA XUMEepTOHUS (34).
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maximum measured concentration of 135 pg/m* and
two consecutive daily average levels of 35 pg/m® and
43pg/m?, respectively. Shortness of breath has persisted
in part of the population for four months at already
normalized atmospheric concentrations of hydrogen
sulfide. Exposure to low levels of odorous emissions,
including hydrogen sulfide, associated with livestock
farm activity, is also cited as a probable cause of eye
irritation, increased frequency of respiratory symptoms,
including  nasal/pharyngeal mucous membrane
irritation, cough, shortness of breath (42, 43, 44, 17,
45, 46), change in lung function (47) and exacerbation
of bronchial asthma (20, 48, 49). Some authors (50, 51)
have linked the increased incidence of asthma and its
aggravation not only to the complex of odorous gases,
but also to microbial (endotoxins) air pollution in areas
around animal farms or animal processing plants.
Other studies, referring to a population exposed to
odorous emissions, add to the already cited respiratory
symptoms complaints of nausea, stress and drowsiness
(29) as well as a pronounced immunosuppressive effect
in the exposed persons of decreased secretory IgA levels
during episodes of intense odor (52).

Another group of epidemiological studies illustrated
the link between an increased frequency of adverse
symptoms by the nervous system and the sensory
organs, and the presence of odorous emissions. Bates
et al. (1998, 2002) reported similar complaints in a
population exposed to hydrogen sulfide due to the use of
geothermal energy for domestic and industrial purposes.
Hydrogen sulfide monitoring levels have kept average
values of about 20 pg/m3 for three months, while 35%
of the measurements demonstrated values of about 70
pg/m® and 10% - about 400 pg/m?. Horton et al. (2009)
suggest a relationship between hydrogen sulfide levels
and changes in the mood of a population living near a
livestock farm. Average hydrogen sulfide concentrations
ranged from 0.14 pg/m? to 2.1 pg/m?, with the highest
recorded levels varying from 3 pg/m’ to 126 pg/m?.
About 20% of the surveyed participants reported feelings
such as nervousness, irritability, anxiety. The authors are
not explicit whether the symptoms cited above are due to
a direct impact on the nervous system or are indirectly
triggered by the odor of hydrogen sulfide itself. A
number of epidemiological studies have suggested a link
between low levels of a mixture of odorous emissions
(including hydrogen sulfide) and fine particulate matter,
and complaints of the exposed population such as fatigue,
depression, insomnia, headache, impaired concentration,
mood swings (43), anger and uncertainty (35, 55).
Others have found changes in neurophysiological and
neuropsychiatric functions such as cognition, response
time, impaired coordination (47, 56). Changes in
neurobehavioral functions associated with unpredictable
periodic or constant exposure to odors have been accepted
by some authors (20, 57, 58, 46) as a cause of chronic
stress, resulting in poor physical health, including the
development of chronic hypertension (34).
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IIOpI/I U B CJIIYYauTE, KOraTo CKCIIOHHPAHUTE Ha €MHUCUU C
HEMPUATECH MHUPUC JIMIA HEe TIOCOYBAT HAJUYKHE HA KOHKPET-
HU 3[paBHH MpOOJIEMH, T€ CHOOIIABAT, Ye OTrpaHUYABAT
OOWMYaHUTE CH CKCIHEBHU ICWHOCTH KaTo: OTBAPSHETO HA
MPO30PIIK 32 MPOBETPsIBAHE, BPEMETO 32 padoTa Ha OTKPUTO
(B TpamMHATa/MBOpA), OTIATAT FUIH PENYIIMPAT BPEMETO 3a
pa3xoIKH, OTpaHWYaBaT CIIOPTHUTE 3aHUMAHUS HAa OTKPHUTO,
OTJIaTaT CPEUIN C MpHUATeNH. HAKOM OT M3cieaBaHUTE JIHIA
CHOOIIABAT B JIOMBIHEHHWE 32 HAPYUICH CHH, BHE3AIMTHO Ch-
Oy>xJaHe Wiau Oe3ChbHHUE BCIEACTBUE TOSBATa Ha MHPHU3MA.
I_II/ITI/IpaHI/ITe OINIAKBAHUA U IpOMsAHATa B MOBEACHUETO WH-
JUKUpaT, 4€ I€puoJnvHaTa Uil NIepMaHCHTHATA CKCIIO3UTTH L
HapyIIaBa COI[MAIIHOTO U JIMYHO MPOCTPAHCTBO HA €KCIIOHU-
paHUTE JINIA U ChOTBETHO IMOBIIMSIBA HETATHBHO KAYECTBOTO
HA KUBOT B PallOHM C M3TOYHHIIM HA EMHUCHH C HETPHITCH
mupuc (58, 59). B Ta3u Bpbp3ka Tajik et al. (2008) cunrar,
4e eMUCHHUTE C HEMPHUTCH/3JIOBOHCH MHUPHC ca MPHYMHA 32
orpaHNYaBaHEe Ha JICITHOCTH, 32 KOUTO € JOKa3aHo, Ye HaMa-
JISIBAT CTpeca U Momo0psBar 31paBeTo (prusndecka ak THBHOCT,
conpalHa IMoIKpena, ITbIHOIeHEeH ¢hH). CaMOTO Haln4Yue Ha
MHUpH3Ma, TOpH Oa € crabo oce3aeMo, MOXKEe Ja POBOKHUpA
cTpec 1 0e3MOKOICTBO MOpa i OYaKBAHO MMOTSHIIMAIHO Hera-
TUBHO Bb3/ICUCTBUE.

[IponsmKUTETHOTO U3NIATaHEe HAa aTMOC(EePHI EMUCHHU, KAKTO
0e JUCKYTHUPAHO TO-TOPE, Ce CBBP3BA C MOHIKEHA YyBCTBHU-
TEJTHOCT Ha OOOHSHUETO, ChOTBETHO OTPAHUYABAHE POJISATA
HA MUpU3MaTa Karo MapKep 3a HaJW4YHA EKCIIO3WIUS U TIpe-
JyTPEIUTENIeH CUTHA, KOETO OT CBOSI CTPaHa ITOBUIIIABA 10~
TEHIMAJTHIS PUCK 32 YOBEIIKOTO 3/1paBe. JlokazaTencraara 3a
JIehHUIUT B 00OHsTEeaHATa (DYHKIIMS U 9yYBCTBUTCIHOCTTA HA
n. trigeminus mpu MJIATU XOpa, U3JI0KEHH HAa BUCOKH HHUBA
Ha KOKTEHJI OT aTMOC(EpHHU 3aMbPCUTEIH B I'PaJIOBETE, ajap-
MUpaT 3a MpodiieM ¢ HapacTBallla 3HAYMMOCT 3a 00IIecTBe-
HOTO 37[paBe, U3UCKBAIIl YTOYHSIBAHE HA BH3PACTTA, MIPH KO-
TO CUMIITOMHUTE CE MOSBSIBAT 3 MPBB BT, 00OPATHMOCTTa Ha
YBPEXKIAHETO Ha 00OHsATETHATA (QYHKIUS, KAKTO U BPb3KaTa
MEKY OTACIHUA arMOC(HEpHH 3aMBPCUTENH U MOBHUIIECHATA
4eCTOTa Ha HEBPOJEreHePaTUBHUTE 3a00JISIBAHUS CPE/l BCE
M0-3aCTapsIBANIOTO HACEJICHUE B TOJNICMHUTE HACEICHH MECTa
(7, 38).

[MpenBuna ropeunsnoxkennte (akTH MOXe Ja ce 0000mH, ye
CKCIIO3UIIMATA HA EMHCHH C HEMPHUATHH W/UIU 3II0BOHHH
MUPH3MH € C MIOTEHIHA J1a KOMIIPOMETUpa QU3HYECKOTO U
[CUXUYHOTO 37IpaBe, Ja HAPYIIH COLMATHATA KOMYHHUKALHS,
KaKTO ¥ K&9€CTBOTO Ha XMBOT Ha X0OpaTa, pabOTEIIN HITH JKH-
BECIIH B OJIM30CT 0 M3TOYHHUIU Ha TAKHBA EMUCHIL
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TPY[10BA MEQULUHA

MYCKYJIHO-CKEJIETHU
YBPEXOAHUA NMPU NEKAPU B
BONMHULUA

Bepucnas Cranues, Upuna JlumurpoBa-Tonesa,
Karsa Banrenosa

Hayuonanen yenmvp no obwecmeeno 30page u ananiusu

PE3IOME

Buweeoenue: 30paseonassanemo e cekmop ¢ 6UCOK pUCK Om
MYCKYIHO-CKeNemHU YBPEHCOAHUSL.

Ien: Jla ce nabepam dannu 3a 4ecmomama u 10KaIu3ayus-
Ma Ha MYCKYIHO-CKeAeMHU ONJIAKEAHUS U OUACHOCTIUYUPAHU
3a00A6aHUS HA MYCKYIHO-CKeIeMHAma Cucmema npu iexka-
pu, pabomewju 8 GOIHUYU.

Mamepuan u memoou: [Ipoyusanemo obxeawa 755 nexapu
om paziuyHu cneyuainocmu, pabomewu 6 19 bonnuunu 3a6e-
Oenusl, Ha cpedna evspacm 44,35+14,08 2. u ¢ mpyoos cmaoic
19,17+13,98 2. 3a cvbupane na oannu e uU3NON36aHA AHKEM-
HA Kapma ¢ 8KAI0YeHU 8bNPOCU 3 pabOmMHU NO3U U pabomHu
0gudIceHUs: U Xxapakxmepucmuky Ha oetinocmma. Ilpunodcen
e adanmupan ,,Cmandapmuzupan CKaHOUHABCKU 6bNPOCHUK
3a aHanu3z Ha MYcKyamo-ckeiemuume cumnmomu’”. HUngop-
Mayus 3a OUAZHOCMUYUPAHU OM IeKaAp MYCKYJIHO-CKelemHu
3a00/118aHUA e CYOPAHA ¢ A0ANMUPAan 8bNPOCHUK 30 OYEeHKA
Ha UHOeKCA Ha pabomocnocoOHOCHI.

Pezynmamu: Yecmomama na myckyaHo-ckeiemnu oniaxea-
nus e gucoka. C Haii-eucoxa uecmoma ca on1aKéanuama 6
obnacmma na épama, 2vpba u kpwvema. JuazHocmuyupanu-
me om Jexkap 3a001A8aHUs HA MYCKYIHO-CKeNemHama cuc-
mema ca 8 QONHAMA Yacm Ha evbpoa u Kpbema, Cied8aHu om
VBPEIHCOAHUAMA 8b6 8PAMA U 2OPHAMA Yacm Ha evpoa. Jla-
HHUMe OM pecpecucHus: aHaIu3 noKazeam, ye HeyoooOHama
pabomua no3a unu ¢ HAgexdcoame, U3BUBAHE U NPOMAZAHE,
paboma npas, yciogus na mpyo, usnviHeHue Ha OeUHoCmma
8 depuyum Ha epeme ca NPeOUKMopU Ha MYCKYIHO-CKeem-
HUume ONAAK6AHUA NPU SUCOKA CIMAMUCTIUYECKA d0CMOgep-
HOCcm Ha Mooena.

3aknrouenue: Pesynmamume nacousam KoM OONbIHUMETHO
npoyusane Ha epeoHOMULHUME XAPAKMePUCMUKY Ha pabom-
Hume mecma, pabomnus npoyec, 3aemanume pabomuu nosu
U pabomuu 08UNCEHUA C Yel N000OpABaAHe HA YCI08UAMA HA
mpyo u onaseane na 30pasemo Ha Jekapume, pabomewu 8
bonHuyu.

KarouoBn AYMHU: JICKapHU, MYCKYJTHO-CKEJICTHHU OII-
JIJaKBaHUA, MYCKYJIHO-CKCJICTHHU 3360HHB3HI/IH, pa60T—
HU 11034, pa60THI/I JABUKCHU A

OCCUPATIONAL HEALTH

MUSCULOSKELETAL DISORDERS
AMONG PHYSICIANS WORKING
IN HOSPITALS

Verislav Stancheyv, Irina Dimitrova-Toneva, Katya
Vangelova

National Center of Public Health and Analyses

ABSTRACT

Introduction: Healthcare is a sector that has a high rate
of musculoskeletal disorders (MSDs).

Aim: To collect data on the frequency and localization
of MSDs and musculoskeletal system diseases diagnosed
among the physicians working in hospitals.

Material and Methods: The study included 755 physicians
from different specialties working in 19 hospitals, with an
average age of 44.35 + 14.08 years and length of service
of 19.17 + 13.98 yrs. A questionnaire was included for
data collection with questions on job postures and work
movements and characteristics of the activity performed
/performance characteristics/. An adapted version of
,,Standardised Nordic questionnaires for the analysis
of musculoskeletal symptoms* is attached. Information
on musculoskeletal complaints diagnosed by a physician
has been compiled with an adapted questionnaire to
evaluate the performance index.

Results: The prevalence of musculoskeletal complaints
is high. The neck, back and low back complaints are of
the highest prevalence. Musculoskeletal system diseases
diagnosed by a doctor are in the back and low back
and waist, followed by damage to the neck and upper
back. The data from the regression analysis show
that uncomfortable working posture or with bending,
twisting and stretching, working in an standing position,
working conditions, performing time-deficient activities
are predictors of musculoskeletal complaints with high
statistical reliability of the model.

Conclusion: The results aim to further investigate the
ergonomic characteristics of workplaces, working
process, occupied work postures and movements in order
to improve working conditions and protect the health of
the physicians working in hospitals.

Keywords: Physicians, Musculoskeletal
complaints, Musculoskeletal disorders, Working
postures, Work movements
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BbBEAEHUE

31paBeona3BaHETO € CEKTOP C BUCOK PUCK OT MYCKYJIHO-CKe-
netuu yBpexxaauus (1, 2, 3, 4). Penuna npoyusanus ce ¢o-
KyCUPAaT BbPXY MYCKYJIHO-CKEJIETHUTE OIJIAKBaHUS U €pro-
HOMHUYHH PUCKOBH (PaKTOPH MpH paboTaTa Ha CTOMATOJIO3H U
MEIMIMHCKHU CECTPH, KaTO JaHHUTE 3a JeKapu, paboTelu B
OonHuIM, ca orpanuyeHu (3, 4, 5, 6, 7, 8).

3aIpIKCHHATA HA TMPAKTHKYBAIIUTE JICKAPH BKIIOYBAT: H3-
BBPIIBaHE Ha MEIUIINHCKH MPETIIE] U IIOCTaBsSHE Ha JHATHO-
3a, IPEANHUCBaHe Ha JIEKapCTBa M OIPECITHE Ha JICUCHHE 32
JAUarHoCTUuupaHu 3a6OHHBaHHH, OoCUrypsaBaH€ Ha Clcuua-
JU3UPAHO XUPYPrUYHO JICYCHHE 3a OIpelelieHn 3a00siBa-
HUs, KOCTO 06x3au1a CBbOTBCTHUTC JUAarHOCTUYHHU U J1e4e0Hu
MaHUITyIanuu u ap. Hakoun puckoBe Ha pabOTHOTO MSCTO ca
CBBP3aHU C JISHHOCTTA HA JIEKApU OT OIpEJIeNICHH CIIeIrall-
HOCTH, Halp. XUPYp3H, HO APYTH ca LHIMPOKO pa3mpocTpa-
HeHU (8). 3HaYUTENHA YacT OT JiekapuTe B OomamIa (41,7%)
MMaT MYCKYITHO-CKEIICTHHU OIUTAKBAHUS OT TIOHE eHa 00IacT
Ha Ts70TO. Hali-gecTo omakBaHusATa ca OT 001acTTa Ha KPb-
cra (15,1%) u Bpata (9,8%) (8). Cpen eproHOMHYHUTE PUCKO-
BU (paKTOpHU Cca MPOABIDKUTEITHOTO 3a€MaHE Ha ONPEACTICHH
paboTHU 103U, MO3UIMsITA HA TJIaBaTa MpHu paboTa, HABEK-
JlaHe W M3BHMBaHE Ha TsUI0TO U Ap. [Ipu odranmonosn nma
JIOCTOBEPHO MOBeYe OIJIAKBAHUS B CPaBHEHHE C OOIIONPAK-
THKYBAIIM JIekapy B obnactTa Ha Bpara (46% cpemy 21%),
ppka/kutka (17% cpenry 7%) m obGmactra Ha Kpbera (26%
cpemy 9%) (9). Ilpu nekapu, W3BBPIIBAIIKA €HIOCKOITHH,
ce perucTpupa MOBHUIICHA YECTOTa Ha MYCKYJIHO-CKEJICTHH
omrakBauus B peieTe (10). 3HaUMTETHA YacT OT JIGKApUTE,
paboTemu C ynTpa3ByKOBa JUATHOCTUYHA TEXHHUKA, UMAT
MYCKYJIHO-CKEJIETHH OIlIakBaHus (65,6%), KaTo ¢ Hali-BHCO-
Ka 4ecToTa ca B o0yacTTa Ha Bpara, pamerere u rppoa (11).
Y Hac ca TpoBeXJAaHH MPOYYBAHUSA Cpel NCHTATHH JIeKa-
pH, KaTo 0cOOCHO BHUMAaHHE C€ OTIENS Ha PaOOTHHUTE TO3H
(12, 13). IIpoyuBaHus cpex JeKapu pasriIekaaT acleKTH Ha
JIEHOCTTa, HO JaHHUTE 32 pabdOTHH I03H, EPrOHOMHUYHUTE
XapaKTePUCTHKHU Ha padOTHOTO MsCTO U 00OpyABaHe, opra-
HU3aIUsl Ha PaOOTHUS MPOIEC U 3HAUYCHUETO UM 3a JIOKAJIU-
3aluATa ¥ 4ecTOoTaTa Ha MYCKYJIHO-CKEJIETHHU OIUIAKBAHMS
ca HemoctaThuuu (14, 15).

Ilen Ha HacTOsIIETO NPOYYBaHe € Ja ce HadepaT JaHHU 3a
Y4eCTOTaTa M JIOKAJIN3alHMsITa Ha MYCKYJTHO-CKEJICTHH OIIaK-
BaHM U IUArHOCTHLIHPAHU 3a00JIsIBAHNS Ha MYCKYJIHO-CKe-
JeTHATa CUCTEMa IIPH JIeKapH, paboTeImn B OOTHUIIH.

METOAMU

[MpoyuBanero oOxBama 755 jgekapu OT pa3iIMYHU CIIEIHAI-
HOCTH, MBXKE U XKeHH, paboTemu B Oomuunu. Jlekapute (453
skeHn 1 302 MBke) ca Ha cpenHa Bb3pacT 44,35+14,08 . u ¢
TpynoB ctax 19,17+13,98 . 3a chOupaHe Ha TaHHU € U303~
BaHa aHKETHA KapTa C BKJIIOYEHH BBIIPOCH 38 paOOTHH MO3H
n paboOTHM JBMKEHUS M XapaKTEpPUCTHUKW Ha JEWHOCTTA.
[Mpunoxen e amantupad ,,CTaHAapTH3UPAH CKaHIMHABCKH
BBIIPOCHUK 32 aHAJIHM3 HAa MYCKYJIHO-CKEJIETHUTE CUMITOMH
(16). Toli mo3BOJIsIBa TOYHA MAECHTH(UKALNS HA CBBP3aHU-
T€ C OIJIAKBAaHUsS 30HM Ha MYCKYJIHO-CKEJIEeTHaTa CUCTEMa

30 EEENR an EENR
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INTRODUCTION

Healthcare is a sector with a high risk of musculoskeletal
disorders (1, 2, 3, 4). A number of studies have focused
on musculoskeletal complaints and ergonomic risk
factors in the work of dentists and nurses, with limited
data available for physicians working in hospitals (3, 4,
5,6,7,8).

The duties of practitioners include: performing medical
examination and diagnosis, prescribing medicines
and determining treatment for diagnosed diseases,
providing specialized surgical treatment for certain
diseases, which covers the relevant diagnostic and
treatment procedures, etc. Some risks in the workplace
are related to the activities of physicians in certain
specialties, e.g. surgeons, but others are widespread (8).
A significant proportion of hospital physicians (41.7%)
have musculoskeletal complaints in at least one area of
the body. The most common complaints were from the
low back (15.1%) and neck (9.8%) (8). Ergonomic risk
factors include the prolonged occupation of certain
working postures, the position of the head at work,
bending and bending of the body, etc. Ophthalmologists
have significantly more complaints than general
practitioners in the neck (46% vs. 21%), arm / wrist
(17% vs. 7%) and low back area (26% vs. 9%) (9). An
increased incidence of musculoskeletal complaints in the
hands has been reported in endoscopic physicians (10).
A significant proportion of physicians using ultrasound
diagnostic techniques have musculoskeletal complaints
(65.6%), with neck, shoulder and back having the highest
frequency (11). Dentist studies have been conducted
in our country, with particular attention being paid to
working postures (12, 13). Surveys among physicians
address aspects of the activity, but data on work
postures, ergonomic characteristics of the workplace
and equipment, organization of the work process and
their importance for localization and frequency of
musculoskeletal complaints are scarce (14, 15).

The purpose of this study is to collect data on the
incidence and localization of musculoskeletal complaints
and diagnosed diseases of the musculoskeletal system in
physicians working in hospitals.

METHODS

The study included 755 physicians from different
specialties, men and women working in hospitals.
Physicians (453 women and 302 men) were 44.35 +
14.08 with an average age of 19.17 £ 13.98 years. A
questionnaire was included to collect data with questions
about postures and work movements and characteristics
of the activity. An adapted ,,Standardized Scandinavian
Questionnaire for Musculoskeletal Symptoms Analysis*
is attached (16). It allows accurate identification of the
areas of complaint of the musculoskeletal system through
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4pe3 MPUIIOKEHATa KbM BBIIPOCHHUKA rpadUuHa KapTa Ha 90-
BEIIKOTO Ts1s10. IH(pOpMaIus 3a MarHOCTUIIMPAHU OT JIeKap
MYCKYJIHO-CKEJIETHU 3a00JsiBaHusl € ChOpaHa ¢ ajanTupan
BBIIPOCHUK 32 OLIEHKA Ha MHJIEKCa Ha PaboTOCHOCOOHOCT,
pazpaboreH oT PUHIAHJCKUS MHCTUTYT 10 TPYJOBA MEIH-
uuna (17), npeBenen u agantupat (18).

3a craTucTHYecKkara 00padOTKa Ha Pe3ylITaTHTE ca M3II0J3-
BaHU Y2 TecT, t-recT Ha CTIONEHT, JUCHEPCUOHEH aHaJu3,
perpecuoHeH aHanu3. JJaHHHUTE ca BBBEICHH W 00pabOTCHH
CchbC cTaTucTUdecku nmaket SPSS 15.

PE3YNTATU

YecToTaTa Ha MYCKYJIHO-CKEJIETHH OIUIAKBAHMS € BUCOKA,
kato 90,6% oT nekapuTe UMaT orlakBaHus. YecToTaTa Ha
MYCKYJIHO-CKEJIETHHU OIJIAaKBAHUsI IIPH JIEKapH € Hali-BHCOKa
B oOyacTTa Ha Bparta, repoda u kpbera (dur. 1). [Tpu no-Bu3-
pacTHHTE pabdoOTeIN UMa MTO0-BUCOK OpOH MYCKYJIHO-CKEJeT-
HU OIUIAKBaHMsSI B CPABHEHHE C MO-MJIAJIUTE, KaTO pa3jinKaTa
HE € JOCTOBepHa (0011 OpOil MYCKYJIHO-CKEJICTHH OIJIaKBa-
HHUSI OT BCMYKH YacTH Ha Tsaa0TO, A0 40 r. — 3,41+£2,25, Hax
40 1. - 3,7542,38). [Ipu sxeHUTE Ce PErUCTPUPAT JOCTOBEPHO
NoBeyYe OIJIaKBaHUsl B obnactra Ha Bpata (2 = 7,722, p =
0,005) u pamenere (2 = 4,405, p=0,036).

Que. 1. MyckynHo-ckeriemHu ornnakeaHuUs npu riekapu,
pabomeuwu 8 6onHUYU, pa3npedenieHu no nos u
aHamomuy4Hu obnacmu: 1-epam, 2 - pameHe, 3 - epbb, 4 -
KpbCcm, 5- pbue, 6 - nakmu, 7 - Kumka/npbcmu, 8 - 6edpa,
9 - konexe, 10 — cmbnana.

OCCUPATIONAL HEALTH

the accompanying graphical map of the human body.
Information on physician-diagnosed musculoskeletal
disorders was collected through an adapted questionnaire
for the performance index developed by the Finnish
Institute for Occupational Medicine (17), translated and
adapted (18).

¥2 tect, Student's t-test, ANOVA, regression analysis
were used for statistical processing of the results. Data
were entered and processed with SPSS 15 statistical
package.

RESULTS

The incidence of musculoskeletal complaints is high,
with 90.6% of physicians having complaints. The
incidence of musculoskeletal complaints in physicians is
highest in the neck, back and low back waist area (Fig. 1).
Older workers have a higher number of musculoskeletal
complaints compared to younger workers, the difference
is not significant (total number of musculoskeletal
complaints from all parts of the body, up to 40 g - 3,41
+ 2,25, over 40 years - 3.75 + 2.38). Women reported
significantly more complaints in the neck (y2 = 7.722, p
= 0.005) and shoulders (¥2 = 4.405, p = 0.036).

Figure 1. Musculoskeletal complaints in physicians
working in hospitals, divided by sex and anatomical
areas: 1-neck, 2-shoulders, 3-back, 4-cross, 5- hands,
6-elbows, 7-wrist/fingers, 8 - hips, 9 - knees, 10 - feet

%

MyCKyITHO-CKEIETHUTE OIJIaKBAHUS 3aTPyIHSIBAT C)KCIHCB-
HuTe neitHocTy Ha 37,3% OT JekapuTe W IMpe3 MocCieaHaTa
TOIMHA JIeKapcKa oMo ca Tepcrtn 27,3%. 3a Te3u oriak-
BaHMUS ca JIeKyBaHu 49,1% oT mOThpCHIINTE JIEKapCKa TTOMOII
muna. C Hali-BUCOKA YECTOTa ca MYCKYIHO-CKEIEeTHH 3a00-
NsABaHUS (AMATHOCTHIIMPAHH OT JIEKap) B IOJTHATA YacT Ha
I'ppOa U KPBCTA, KAKTO ¥ BB BpaTa U TOpPHATA YacT Ha I'bpoa
(®wur. 2). Yact ot 6onenyBanure (17,4%) ca neKyBaHH 3a TE3H
oIuIakBaHusg B OoyHni@a. B Gomanunm no 10 gum ca Ouim
12,2% ot pabotemuTe.

O Mbxe / Men
O XeHwn / Women

Musculoskeletal complaints troubling the daily
activities of 37.3% of physicians and 27.3% have sought
medical help in the last year. 49.1% of those seeking
medical treatment were treated for these complaints.
Musculoskeletal disorders (diagnosed by a physician) in
the back and low back, as well as in the neck and upper
back, are of the highest frequency (Fig. 2). Some patients
(17.4%) were treated for these complaints in hospital.
12.2% of employees were on sick leave up to 10 days.
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Quea. 2. [JuazHoCcmMuUyupaHu MyCcKymHO-CKeriemHu
3abosisieaHus npu nekapu, pabomewu 8 6onHuya: 1. wuliHa
obnacm u eopHa Yyacm Ha ebpba, 2. 0osiHa Yacm Ha ebpba
u kpbcm, 3. 6oska npu 0suxeHue om ebpba KbM Kpaka, 4.
KpalUHuyu (pbue u kpaka), 5. peemamoudeH apmpum, 6.
Opyau MyCKyrnHO-cKesiemHu 3abossigaHus.

OCCUPATIONAL HEALTH

Figure 2. Diagnosed musculoskeletal disorders in
hospital physicians: 1. cervical area and upper back,
2. back and low back, 3. back-to-leg pain, 4. limbs
(arms and legs) ), 5. rheumatoid arthritis, 6. other
musculoskeletal disorders

% 20+

15+

10+

O Mbxe / Men
O ¥eHun / Women

JleifHOCTTA Ha JIEKapuTe € CBbp3aHa ¢ MPOIBIDKATETHA pado-
Ta npasH (43,9%), paboTa B HeynoOHN paboTHM 103U (34%) 1
HaBEeXXJaHE M N3BUBAHE Ha TAJOTO Ipu padoTa (49,5%).

ToBa BoIM 10 BUCOKA YE€CTOTa HAa MYCKYJIHO-CKEJETHH OIl-
nakBaHus (001 Opoif MYCKYJTHO-CKEIETHH OIJIAKBAHHS OT
BCHYKHU YacTH Ha Ts10TO) (Tabmn. 1; Tabm. 2).

Tabn. 1. MyckynHo-ckenemHu onnakeaHus (06w, 6pod) npu
MPoOdBb/IKUMESTHO 3aeMaHe Ha npagocmosiu U ceossuu
pabomHu rno3u rpu ekapu 8 6oHUYU

Physicians® activity is related to long-term work doing
(43.9%), working in uncomfortable working postures
(34%) and bending and twisting the body at work (49.5%).

This leads to a high incidence of musculoskeletal
complaints (total number of musculoskeletal complaints
from all parts of the body) (Table 1; Table 2).

Table 1. Musculoskeletal complaints (total number) for
long-term occupation of standing and sitting postures in
physicians in hospitals

MpoabaxkuTenHo 3aemaHe Ha paboTHM No3un
Prolonged occupation of working positions

He YactuuHo Aa F p
No Partially Yes
MYyCKY/IHO-CKe/IeTHU OMJIaKBaHUA NPU NPOAB/IKUTENHO 3ae- | 2,84+19 3,31+2,18 4,21+2,5 F=15,929 p=0,000
MaHe Ha npaBocTosLla paboTHa nosa (0X1SD)
Musculoskeletal complaints when working in prolonged
standing working posture (oX + SD)
MYyCKY/IHO-CKeNleTHU OMNJIaKBaHUA NPU NPOABI/IKUTENHO 3ae- 2,68+1,97 3,44+2,3 3,80%2,39 | F=5,176 p=0,006
MaHe Ha ceaAwa paboTHa no3m (OX1SD)
Musculoskeletal complaints when working in prolonged sitting
working posture (oX + SD)

Tabn. 2. MyckynHo-ckenemHu onnakeaHusi (06w 6pod)
rnpu 3aemaHe Ha Hey0obHU pabomHu no3u, paboma ¢
Hagex0daHe, usgugaHe U rpomsieaHe rpu sekapu 8 6oHUyU

Table 2. Musculoskeletal complaints (total number) when
physicians in hospitals working in uncomfortable work
postures, bending, twisting and stretching of the body.

HaBeXAaHe, UsaBuBaHe U NpoTAraHe

3aemaHe Ha paboTHU No3u npu paboTa - Heya06HM PaboTHM NO3M U

Work postures - uncomfortable work postures and bending, bending

and stretching
He NMoHAKora Yecto BuHarn | F ]
No Partially | Frequently | Always
MyCKY/IHO-CKeIeTHU OnJlakBaHUA Npu paboTa B Heypo6- | 2,51+2,12 | 3,49+2,16 | 4,20+2,4 5,13+2,14 | F=26,198 | p=0,000
HU paboTHKM no3u (OXtSD)
Musculoskeletal complaints when working in
uncomfortable working postures (oX + SD)
MyCKynHO-CKeneTHU onnakBaHuA npu pabota c HaBexxaa- | 2,57+2,15 | 3,36+2,04 | 3,95+2,35 | 5,02+2,36 | F=25,819 | p=0,000
He, U3BMBaHe u npoTtaraHe (0X+SD)
Musculoskeletal complaints when bending, twisting, and
stretching (oX + SD)
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JlexapuTe B OOJHUIM Y€CTO PAOOTST IIPU HAITPEKEHHE H BUCOK
TEMII, KaTO T€ MOBJIMIBAT JOCTOBEPHO YECTOTATA HA MYCKYII-
HO-CKCJICTHUTEC OIlJIaKBAaHU. HpI/I BHUCOK TEMII BCEKHJIHECBHO
paboTsT 41,9% ot nexapure. Jlekapute, pabdoremiu B 100pu
YCIIOBHS Ha TPY/I, ChOOIIABAT 32 O-MAJIKO MYCKYTHO-CKeJeT-

HU OIUTAKBaHUs, B CpaBHEHHE ¢ ocTananute. (Taou. 3).

Tabn. 3. Xapakmepucmuku Ha OeliHocmma U MyCKYJ1HO-
cKeslemHu onnakeaHus (06w, 6poui) npu nekapu 8 6onHUYU

OCCUPATIONAL HEALTH

others. (Table 3).

Hospital physicians often work at tension and a high rate
and significantly affect the incidence of musculoskeletal
complaints. At a high rate, 41.9% of doctors work on
a daily basis. Physicians working in good working
conditions report fewer musculoskeletal complaints than

Table 3. Activity characteristics and musculoskeletal

complaints (total) in physicians in hospitals

XapaKTepuCTUKMK Ha geiHoCTTa OTHocuTeneH gan | MyckynHo-cKeneTHm
(%, n) onnakBaHusa (OX+SD) F p
Characteristics of the activity Proportion (%, n) Musculoskeletal
complaints (0X%SD)

HanpexeHue npu pabora He/No 9,1 (65) 2,71%2,2 F=10,682 p=0,001
Stress at work Oa/Yes 90,9 (643) 3,69+2,33
Bucok Temn Ha pa6oTa He/No 5,9 (44) 2,76%2,38 F=5,720 p=0,017
High rate of work DOa/Yes 94,1 (697) 3,65%2,33
Pa6oTa npu aeduumnT Ha Bpeme He/No 4,2 (31) 2,39+2,2 F=14,288 p=0,000
Working at lack of time MowsKora / 53,9 (397) 3,33+2,64

Sometimes

Bunarum / Always | 41,9 (309) 4,1242,35
PaBHOMepHO pa3npegeneHue Ha HaTo- | He/No 15,1 (111) 4,13+2,28 F=6,462 p=0,002
BapBaHeTo npu pabora MoHaKora / 41,4 (305) 3,76+2,33
Evenly distribution of the loading at Sometimes
work

BuHaru / Always | 43,5 (320) 3,28%2,26
Ycnosusa Ha Tpya, Nowwn / Poor 11,2 (79) 4,71+2,57 F=16,573 p=0,000
Working conditions 3agosonutentu | 36,2 (257) 3,98+2,19

/ Fair

[lo6pn / Good | 44,57 (316) 3,2242,27

MHOro gobpu / 8,03 (57) 2,47+1,88

Very good

Tabn. 4. BnusiHue Ha pabomHu rno3u u xapakmepucmuku
Ha pabomama 8bpxy Yyecmomama Ha MyCKYITHO-CKeslemHu

orifiakeaHus rpu siekapu e 6onHuyu

Table 4. Impact of work postures and work
characteristics on the incidence of musculoskeletal

complaints in hospital physicians

Mpomennusu / Variables

3asucumu / Dependent | NMpepuktopu / Predictors

B t

PaboTa B HeynobHa paboTHa nosa
MyCKYNHO-CKeNneTHM Working in an awkward work posture

0,178 2,778

0,006

on/iakBaHUA MpoabaxkntenHa paboTa npas
Musculoskeletal Continuous work in standing posture

0,142 2,577

0,010

TAraHe

complaints PaboTa c HaBexJaHe, U3BMBaHE U NPO-

Work with bending, twisting and
stretching

0,137 2,142

0,033

Ycnosusa Ha Tpy4,
Working conditions

0,118 2,148

0,032

Pabota B fednumT Ha Bpeme
Work in lack of time

0,108 2,098

0,037

r’=20%

F=15,852 p=0,000
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JlaHHUTE OT PErpecHOHHHUsSI aHAIU3 MOKAa3BaT, 4e paboTa B
Heys00Ha pabOTHA 1032 WIIM HaBEeXJaHe, U3BUBaHE U IPO-
TaraHe, padoTa Mpas, YCIOBUS Ha TPy, paboTa B ACPUIIUT
Ha BpeMe, ca MPEAUKTOPH HA MYCKYJTHO-CKEIICTHUTE OIIAK-
BaHUsI IPH BUCOKA CTATHCTHYECKA JTJOCTOBEPHOCT Ha MOJIEIA.
Mo/ieTbT BKJIFOUYBA MOJ, BB3PACT, TPYIAOB CTaXK, XapaKTEPUC-
THKHU Ha JICWHOCTTA, YCJIOBUsI HA TPy, paOOTHU TO3U U pa-
6oTtHu nBuxkeHus (Taou. 4).

OBCBXAAHE

[lpn Hamero mpoydBaHE € YCTAHOBEHAa BHCOKA YECTOTa
(90,6%) Ha MYCKYyITHO-CKEJICTHH OILUIAaKBaHHS 3a JICKAPHTE B
Gomaumy. JlaHHM 3a OIUIaKBaHHUATA IPHU JIEKApH OT pas3yindy-
HU CIIeIHaIHOCTH moka3BaT oT 41,7% no 61,3% (8; 19). Ilpu
HSAKOH CIIELHATHOCTH ce HalJroJaBa MO-BHCOKA 4eCTOTa Ha
oryakBaHus - 10 86,7% - mpu xupyp3u u 91% - npu nexapu,
M3BBPIIBAIIY YATPa3ByKoBa nuarsoctuka (20, 21, 22). Bapu-
aIKTe Ha YeCTOTaTa Ha MYCKYJIHO-CKEJICTHUTE OILTAKBaHMS
TIpY JIEKapy Ce JBJDKAT B M3BECTHA CTETICH Ha M3IOJI3BAHUTE
MmeTonu U kpurepuu (23). Exna or Bb3MOXHHUTE IPUYUHM 32
yCTaHOBEHATa OT HAC BHCOKA YECTOTAa Ha MYCKYJHO-CKEJeT-
HU OIJIAKBAHUS € HAOWPAHETO Ha TAaHHU U 3a JIEKU T10 CTETICH
OIIJIAKBaHMSI, ONPEACIISTHA KaTO JUCKOM(OPT B JIECET 30HU Ha
Tsa70TO. HAKOM aBTOpH pasriexaaT KaTo OIUIAKBAHUS CaMO
HaJM4HMeTo Ha Oonka miind 0OJKa, OrpaHHYaBaIla IBHKCHH-
Ta. To3n moaxox peaynupa KOHTUHIEHTa Ha 3aCerHaTH JINIA.
[IpoyuBaHus y Hac, KOMUTO MPEJACTABIT JAHHU 32 MYCKYJ-
HO-CKEJIETHU YBPEXKJIaHUS MPH JIEKapH, U3M0I3BAT pPa3InueH
TMO/IXOJI, KaTO HSKOW OT aHKETHHTE KapTH ca pa3paboTka Ha
asropure (13, 14, 15). 3naueHne nmar 1 pa3JInKUTE B yCIOBHU-
ATa Ha TPY/[I, KaTo B Pa3IiIexkIaHUTE IPOYUBaHUS ca OOXBaHa-
TH JIEKapy OT Pa3IMYHU AbPXKaBH M crienuasHocTH. Criopen
ABTOPH NIPOYYBAHMATA HA MYCKYJIHO-CKEJIETHUTE OIIaKBa-
HUS [IPH JIEKapH ca HEAOCTATHIHM U € HEOOXOAMMO IO BJIHHU-
TEJTHO BHUMaHME BBbPXY JEHHOCTTA HA JEKAPUTE C Pa3IHIHU
crieruamHocTH (23).

HammTe naHHM mokasBaT yBeJIMYeHa YECTOTa Ha MYCKYII-
HO-CKEJIETHUTE OIIAKBaHUS CPEJl )KEHUTE U MO-Bb3PACTHUTE
paboremn, KOETO ChbOTBETCTBA HA IMPEIXOAHU NPOYUYBAHUS
(24, 25). Haii-Bucoka e 9ecToTaTra Ha MyCKYyJTHO-CKEJICTHH OII-
JIaKBaHM B 00J1aCTTa Ha BpaTa, I'bpda M KPbCTa, KaTO JaHHU B
JTUTEpaTyparta moka3BaT moxo0OHo pasnpeneneHue (22,23, 26).

Hammre nanxu nokaseart, ue 27,3% oT jekapuTe ca HoThp-
CHJIM JIEKapcKa IMOMOII BbB BPb3Ka C MYCKYJIHO-CKEJIETHH
OIlJIaKBaHHWA, KaTO MNOYTHU IIOJIOBUHATaA Ca MOJYYUIU CHOT-
BCTHO JICUCHHUC. Pe;u/lua IIpOoy4YBaHUA pas3ryieKaaT TbpCCHETO
Ha JIeKapcKa IOMOIIL TPH OOJIHWYEH MEPCOHA, KaTO JIaHHUTE
3a JIekapu ca OCKbAHU (22, 27). JlaHHUTE 32 NUATHOCTUIIH-
panu 3a00JsBaHUsI HA MYCKYJIHO-CKEJIeTHAaTa CHCTEMa ca B
CHOTBETCTBHE C yCTaHOBEHATa yecToTa Ha oruiakBaHus. C
Hail-BUCOKa YecToTara ca 3a00JIsIBaHUsTa B JJOJIHATA YacT Ha
rppOa M KpbCTa, ClEIBaHU OT LIMiHaTa 00JacT M ropHara
4acT Ha I'bp0a, KOETO € B CbOTBETCTBHE C JIMTEPATYPHHU JIaH-
Hu (22,24, 28). Ilpu nexapute B O0OITHUIIN MYCKYJIHO-CKETIET-
HUTEC OILJIAKBAHUA 3aTpyAHABAT €KCIHCBHUTC ﬂeﬁHOCTH Ha
37,3%, kaTo IpyTH aBTOpU HAMHPAT MO-HUCKA YecToTa. [Ipu
HUTHUPAHOTO NPOYUYBAHEC aKLICHTHT € IMOCTABCH BHPXY HAJIU-
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The data from the regression analysis show that working
in uncomfortable working posture or bending, bending
and stretching, work in a standing posture, working
conditions, working in short time are predictors of
musculoskeletal complaints with high statistical
reliability of the model. The model includes gender, age,
work experience, job characteristics, working conditions,
working postures and work movements (Table 4).

DISCUSSION

In our study, we found a high incidence (90.6%) of
musculoskeletal complaints for hospital physicians. Data
on complaints from physicians from different specialties
show from 41.7% to 61.3% (8; 19). In some specialties
there is a higher incidence of complaints - up to 86.7%
- for surgeons and 91% - for physicians performing
ultrasound diagnostics (20, 21, 22). Variations in the
incidence of musculoskeletal complaints in physicians
are due in part to the methods and criteria used (23).
One of the possible reasons for our high incidence of
musculoskeletal complaints is the collection of data and
for mild to moderate complaints identified as discomfort
in ten areas of the body. Some authors consider only
the presence of pain or pain limiting movement as a
complaint. This approach reduces the contingent of
persons concerned. Studies in Bulgaria that present
data on musculoskeletal disorders in physicians use a
different approach, with some of the questionnaires
being developed by the authors (13, 14, 15). Differences
in working conditions are also important, with the studies
under consideration covering physicians from different
countries and specialties. According to the authors,
studies of musculoskeletal complaints in physicians are
insufficient and additional attention is needed on the
activities of physicians in various specialties (23).

Our data indicate an increased incidence of
musculoskeletal complaints among women and older
workers, which is consistent with previous studies (24,
25). The incidence of musculoskeletal complaints in the
neck, back and waist is highest, with data in the literature
showing a similar distribution (22, 23, 26).

Our data show that 27.3% of physicians sought medical
attention for musculoskeletal complaints, with almost
half receiving appropriate treatment. A number of
studies have looked at seeking medical help from
hospital staff, with physician data scarce (22, 27). Data
on diagnosed musculoskeletal disorders are consistent
with the established incidence of complaints. Diseases in
the lower back and waist, followed by the cervical region
and the upper back, which are in line with the literature
(22, 24, 28) are of the highest frequency. Musculoskeletal
complaints hamper daily activities by 37.3%, with other
authors finding a lower incidence. In the study cited, the
focus was on the presence of pain affecting the activity
and this limited the contingent of individuals involved

(19).
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YUEeTO Ha 00JIKa, OBJIMSBAIIA ICHHOCTTA ¥ TOBA OrPAHUYABA
KOHTHHTEHTa Ha 3acerHaru nuna (19).

JlefiHoCcTTa Ha JIeKapy B OOJTHUIIA € CBBP3aHa C IPOABIDKUTEI-
Ha pabota mmpas (43,9%), 3aemMaHe Ha HEYTOOHN PAOOTHH ITO3H
U HaBEXJaHE Ha TAIO0TO. JIJaHHNUTE OT PErpPECHOHHNUS aHAIIN3
MOKa3BarT, ue paboTaTa B Hey/10OHA pabOTHA 11032 MJTH HABEK-
JlaHe, M3BUBAHE U POTATaHe, paboTa rpas, pabOTHH yCIOBHS,
M3IIbJIHEHUE Ha JIGWHOCTTA B IEPULIUT HA BpeMe, ca IPeInK-
TOpPU Ha MYCKYJIHO-CKEJICTHUTE OMjlakBaHUs. PesynTarure ca
B CHOTBETCTBUE C JINTEPATypHU JaHHU (24, 22, 28, 29).

Bucokusar temn m HampexeHue mpu paboTa BOAM 1O He-
BB3MOXHOCT 3a KpaTKW TOYMBKHM W may3u. HamansBar u
BB3MOXXHOCTHTE 32 MPOMEHN Ha pabOTHATa 1Mo3a M TOBa ca
(daxTopH, MOBIUSIBAIIM YECTOTATa HA MYCKYJIHO-CKEJICTHH
omakBanus. [Ipu BucOk Temmn padoTsaT exenueBHo 41,9%
OT JIeKapHuTe B OOJHMIIN, JIOKATO APYTH JAHHU ITOKa3BaT I10-
Hucka gectora (15). Y Hac mpoyuBaHe, CBBP3aHO C BUCOKHS
TeMN Ha padoTa, € MPaBeHO MPH CTOMATOJIO3H, KAaTO ce 00-
CHKJ]a 3HAUCHHETO HA PaBHOMEPHOTO HAaTOBAapBaHE M KpaT-
KHUTE TIOYMBKH CIIe]l BCEKH TAIMEHT 3a HaMaJIsiBaHEe Ha dec-
TOTaTa Ha MyCKYJTHO-cKeneTHH ortakBanus (13). IToseue ot
TIOJIOBMHATA JIeKapH B OoixHMIH (52,6%) padoTsT B 100pH yc-
JIOBUS HA TPYA ¥ CHOOIIABAT 3a MO-MAJIKO MYCKYJIHO-CKEJIeT-
HU orulakBaHus. [IpoydBane y Hac pasriex/ja OleHKaTa Ha
JIEKapyTe 3a YCIOBHUTA HA TPy M OPTraHU3aNNATa HA padoTa,
karo ot 8§0% ompenenst ycnousra karo 1oopu u 10,7%
- xato nomru (14). Jlanuu 3a xupyp3u B Codust moka3Bar, 4e
ycIoBHsATa Ha TPyA ca nouru 3a 20,9% oT aHKeTHUpaHUTE TUIa
(15). Te3u mpoy4BaHMsI HE PA3TIICHKIAT 3aBUCHMOCTTA MEXTY
YCIIOBUSITA HA TPYZ U MYCKYJTHO-CKEJICTHUTE OTUTAKBaHUS HA
paboremmure.

3AKJTIOMEHUE

VYcTaHOBEHA € BHCOKA YeCTOTa Ha MYCKYJIHO-CKEJIETHH OI-
JaKBaHUA MpHU JeKkapu, padoremu B Oonnunu. Haif-Bucoka e
YecToTaTa Ha MYCKYJHO-CKEJICTHH OIJIaKBaHHS B 00JlacTTa
Ha Bpara, r'pp0a W KpbCcTa. J(MarHoCTHLIHMpaHUTE OT JIeKap
3a00NgBaHUS Ha MYCKYJHO-CKeJIeTHaTa CUCTEMa ca B CHOT-
BETCTBHUE C OMIJIAKBAHMSTA. 3aeMaHUTe PaOOTHHU MO3H, paboT-
HU JIBUXKEHUSI M YCJIOBHS Ha TPY/l MOBIIMSBAT YECTOTATa HA
MYCKYJIHO-CKEJIETHUTE OINIAKBAHUS MIPH JIeKapu B OOJHHUIIH.

PesynTarure HacouBaT KbM JIONBIHHUTEIHO IIPOyYBAaHE Ha
E€pProHOMUYHHMTE XapaKTEPUCTUKH Ha pabOTHUTE MecTa, pa-
OOTHUS TIpoIeC ¥ 3aeMaHuTe pabOTHH MO3H U PaOOTHH JIBU-
skeHns. CrenBa fa ce paboOTH 3a 3ama3BaHe Ha 3/IpaBETO U
paboTocrnocobHOCTTa Ha JieKapuTe B OOJHHUIIM Ype3 MEpo-
MPUSITHS 32 ONITHMHU3MPAHE Ha paboTHATa cpeia U paboTHHS
mpoIiec.

bnazooapnocm uskazeame na Hpuna Ilexosa, ac. u Panu-
ya Cmosanoea, ac., HIJO3A, 3a oxazano cvoeiicmeue npu
npoeedenomo npoyusane.
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The activity of physicians in hospital is related to long
working in standing posture (43.9%), uncomfortable
working postures and bending the body. The data
from the regression analysis show that working in an
awkward working posture or bending, bending and
stretching, standing work posture, working conditions,
performing the activity in short time are predictors of
musculoskeletal complaints. The results are consistent
with literature data (24, 22, 28, 29).

The high tempo and stress at work make it impossible
for short breaks and breaks. Possibilities for changes in
working posture also decrease and these are factors that
influence the frequency of musculoskeletal complaints.
At a high rate, 41.9% of physicians work in hospitals
daily, while other data show a lower incidence (15). In
our country, a study related to high rates of work has
been done with dentists, discussing the importance of
uniform workload and short breaks after each patient
to reduce the incidence of musculoskeletal complaints
(13). More than half of physicians in hospitals (52.6%)
work in good working conditions and report fewer
musculoskeletal complaints. A study in our country
considers physicians® assessment of working conditions
and organization of work, with almost 80% of them
assessing the conditions as good and 10.7% as bad (14).
Surgeon figures in Sofia show that working conditions
are poor for 20.9% of respondents (15). These studies do
not look at the relationship between working conditions
and musculoskeletal complaints of workers.

CONCLUSION

A high incidence of musculoskeletal complaints has been
found in physicians working in hospitals. The incidence
of musculoskeletal complaints in the neck, back and
waist is highest. Musculoskeletal disorders diagnosed
by a physician are in line with complaints. Occupational
postures, working movements and working conditions
affect the incidence of musculoskeletal complaints in
hospital physicians.

The results lead to a further study of the ergonomic
characteristics of workplaces, working process and
occupied job postures and work movements. Work should
be done to preserve the health and working capacity of
physicians in hospitals through activities to optimize the
work environment and work process.

We would like to thank Irina Tsekova, Assoc. research
and Ralitsa Stoyanova, Assoc. research from the
NCPHA for their assistance with the study.
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PE3IOME

Amonuunusm depmamum (A/]), kamo xponuuno, cucmemno
BbL3NANUMENTHO CHCMOSIHUE, 3ACA2A He CAMO U eOUHCNBEHO
kooicama. Komopbuonocmu, kamo acmma u aiepeuier pu-
HUM, KAKMo U NCUX0A02udecKume eqpeKmii, onpeoesim 3Hd-
YUMENHOMO 8I0UWABAHE HA KAYeCB8OMO HA HCUBOM HA NAYU-
enumume c A/J.

Hapeo ¢ muoocecmeomo meOuyuncky u armepuamughu me-
moou na neuenue na AJl, mepanesmuunomo odyuenue (TO)
Ha nayuenmume e 6aiceH ejleMenm 6 jedeHuemo Ha 3a00.s-
8AHEMO, HE3ABUCUMO OM MENCeCMMA U KIUHUYHAMA U3SEA.
Buveescoanemo na TO 600u 00 yeeauuasane Ha npudvpaicane-
Mo KbM MeOUYUHCKAMA mepanusi om Cmpana Ha RayueHmad.
Tyk cnoodename Hawus 8-eo0uuien onum 8 npPosexcoane Ha
Obpazosamennu yuunuwa 3a nayuenmu ¢ AJJ u pooumenume
um. Bveeacoame KoHyenyuama 3a Hyx#coama om npuiacame
na TO ¢ yen nooobpsasane na Kauecmeomo Ha 30paseonassa-
He 3a nayuenmu ¢ A/l. Ouakeame u noiazame ycunus Hyxrcoa-
ma om TO npu AJ] 0a npepacne 6 nayuonaina cmpamecus 6
obracmma na 30pageonaszsanemo.

KumrouoBu xymu: ek3ema, aTomnus, acT™Ma, 00yUIcHHE,
YUYWIHIIE, JICUeHUE

BbBEOEHUE

AtonmuHuAT nepMatut (A/l]) e BB3mammTenHa, ChpOsIIa,
XPOHUYHA WJIM XPOHUYHO-PELUANBUpAIIA epMaTO3a, ¢ Xa-
paKkTepHa CyXOoTa Ha Ko)KaTa M HapylleHa elmujepMaiHa Oa-
puepa. MopdoorusTa 1 JoKaJInu3alus Ha 0OpUBHUTE Ce TIPO-
MEHsI B 3aBHCHMOCT OT BB3pacTTa Ha manueHTa. AJl decto
ce TOsIBSiBA B CEMEHCTBA C JPYTH aTONMYHU 3a00JIsIBaHUS
(OpoHxmaHa acTMa W/WJIH aJepruveH PHHOKOHIOHKTHBHT).
B nurepatypara kaTo cMHOHMMH Ha A/l ce HM3moi3Bar U
CIICTHUTE TSPMHUHHM: aTOIMYHA €K3eMa, HEBPOICPMHUT, CHIO-
reHHa eK3eMa, KOHCTHTYIIMOHAJIHA eK3eMa.
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THERAPEUTIC PATIENT
EDUCATION IN ATOPIC
DERMATITIS PATIENTS AND
PARENTS: MEDICO-SOCIAL
ASPECTS

Razvigor Darlenski'?, Zdravka Demerdjieva',
Martina Yaneva!, Petyo Brezoev*, Ivan Bogdanov',
Emiliana Stavreva’, Jana Kazandjieva®, Nikolai
Tsankov!

'Acibadem City Clinic, Tokuda hospital,
’Trakia University (TrU), Faculty of Medicine,
3 Medical University — Sofia,
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ABSTRACT

Atopic dermatitis (AD) as a chronic inflammatory
systemic condition is far more than skin deep. Co-
morbidities such as asthma and allergic rhinitis as well
as the psychological impact influence seriously the
quality of life of the patients.

Together with many medical and alternative therapies,
therapeutic patient education (TPE) is an important
part of AD irrespectively from the disease stage and
severity. Introduction of TPE increases the medical
therapy compliance and adherence. Herein we discuss
the concept of TPE in AD as well as we share our own
8-years’ experience with educational schools for atopic
patients and/or their parents. We introduce the concept
of TPE as mandatory to improve the health care quality
for AD patients. That is why we follow recognized steps
into the development of national health strategy for TPE
in AD.

Keywords: eczema, atopy, asthma, education,
treatment, school

INTRODUCTION

Atopic dermatitis (AD) is an inflammatory, itchy, chronic
or chronic-recurrent dermatosis, with characteristic dry
skin and an impaired epidermal barrier. The morphology
and localization of the rash changes depending on
the patient’s age. AD often occurs in families with
other atopic diseases (bronchial asthma and/or allergic
rhinoconjunctivitis). In the literature the following
terms are used as synonymous to AD: atopic eczema,
neurodermitis, endogenous eczema, constitutional
eczema.
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[MpuuynHKuTe 3a HEycnex B JICYEHUETO Morar jga ObaaT oT
pa3JIMYHO ecTecTBO. MHOro 4ecTo, BBIPEKH aJeKBAaTHO
Ha3HaueHaTa Tepanus OT CTpaHa Ha JIeKaps, MalMeHTHT He
clia3Ba IIpeANMCcaHoTo JiedeHue. B Te3u ciydail ctaBa Jyma
32 HUCBK KOMITaHBHC (M3MOJI3BaMe TePMHUHA Ha aHTTIUHCKU
€3MK, OpajaM JINMcaTa Ha ToueH npeson). Ilpu gact ot ciy-
YauTe TOBA CE IbJDKU HA ONACEHHUS OT CTPAHWYHH PEAKIIHU
Ha MEeJIMKaMEHTHTE, Hal-4eCTO KbM JIOKAJTHUTE KOPTHKOCTE-
pounau [1]. TlpoyuBane npu Haja 200 manueHTH MOKa3Ba, 4e
73% OT TSAX U3MUTBAT Pa3IM4YHU NPUTECHEHUS BB BPB3Ka C
Ha3HaveHarta UM (WU Ha TexHuTe faena ¢ AJl) nokanHa kop-
TUKOCTepouHa Tepanus [2]. 3TouHHIUTe HA MPUYUHUTE
3a Ta3u OOIICCTBCHA HACTPONKA U KOPMUKOGOOUsma MOXKe
Jla TbpCUM B JIECHATA JOCTBHIIHOCT HA I/IH(i)OpMaLII/Iﬂ, Jarcara
Ha punTpUpaHe Ha GaKTH, TTOJKPENEHHU OT JI0Ka3aTeJICTBA OT
TNCEBA0-CKCIICPTHU MHCHM, JIMIICA HA PA3SICHEHUA OT CTpaHa
Ha jekaps [3].

Jpyr nmpumep 3a HapyIIeH KOMIUIAaHBHC ¢ HECIIa3BaHETO Ha
aJIeKBaTHA IPIJKa 3a KOJKaTa C HEMEIUKaMEHTO3HH CPEIICTBA,
HAH-4eCTO EMOJUCHTH. 3a MAIMEHTUTE U TEXHUTE POAUTEIIN
MTOCTOSTHHOTO ITIPUJIaTaHe Ha TE3U CPEACTBA YECTO € YMOPH-
TEITHO W HEHYXKHO CIie[l MMpEeMUHABaHETO Ha oOpuute. Po-
JATa Ha JAePMAToNIoTa € Ja OOSCHH Ba)XKHOCTTA Ha Tas3H T'PH-
JKa, IOPU U B MEPHO/ia Ha PEMHUCHUS; a OHATJICAN HAYHMHHUTE
3a MpujaraHe Ha €MOJHMEHTHTE; Ja NaJe YCTHU U IMUCMEHU
yKa3aHWs Ha TMAaIMEHTa 3a IIpujaraneTo uM. B o6oOmieHne,
00yYeHHETO Ha MAIMCHTUTE € OT CHINSCTBEHA BAXKHOCT 32
MMOCTHTaHe Ha ycreX B yiedeHuneTo [4]. OcBeH Oecenata ¢ Jjie-
KyBalllus Jiekap, B bearapus ce nposexaar u “Yuuinia 3a
aToNuUHU U poauTenu Ha nena ¢ AJL” [S].

ATOMUYEH AEPMATMUT:
MEOUKO-ENUAEMMNOINOIrNYHU ACIMNEKTH

UYecTtorara Ha A /] IOCTOSIHHO HapacTBa Pe3 MOCIEIHUTE Je-
CETHJICTHSI, KaTO CHOPE pa3IMYHUTE aBTOPH 3acAra MEKIY
15 n 30% ot merckata nomynanus 1 Mexay 2 u 10% ot Bb3-
pactaute [6-8]. Hax 90% oT BcHUKH cirydan Bb3HUKBAT IIpe-
M 5-Tata TOAMHA OT XKHUBOTA, KATO MO-TOJISIMA YacT — MPe3
II'bPBaTA TOJIMHA OT )kMBOTA. [looBHHATA OT Benuky 3aboie-
T Jiena ToJTydaBaT ISUIOCTHO MOJOOpEHHE ciies 3-ToAuIIHA
BB3pacT, a npu 30% oT GOIHUTE CUMIITOMHTE TIPOABIIKABAT
u cnen myoepreta. Bp3moxkHo e AJl 1a BE3HHUKHE 32 IBPBU
ITBT | B 3psjia BB3pacT, T. Hap. adult-onset atopic dermatitis.
Oxkomno 1/3 ot marmmentute ¢ A/ pa3BuBat acTMma, aJepruicH
PUHWT WIIM XPAHUTEITHA aJIeprusl.

AJ] HapymIaBa KauecTBOTO Ha KMBOT HA MAallUEHTUTE U TAX-
HOTO COI[HAJIHO, OUTOBO ¥ MpodecnoHanHo (yHKIIMOHUPAHE
(purypa 1). Hapen cbc cepro3HUTE MKOHOMUYECKH 3aryoH,
3a 0TOENsA3BaHE Ca U CHIIBTCTBANIMTE KOMOPOUTHOCTH, TICH-
XOJIOTUYHUTEC HAPYIICHUA U HApYHICHUATA HA CbHA.
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The reasons for treatment failure may be of different
nature. Very often, despite adequately prescribed
treatment by the doctor, the patient does not follow
through. In this case, it is a matter of low compliance
(we use the term in English because of the lack of
accurate translation). In some cases, this is due to fears
of adverse drug reactions, most commonly to topical
corticosteroids [1]. A study with more than 200 patients
shows that 73% of them have different concerns about
their (or their children’s) assigned topical corticosteroid
therapy [2]. Reasons for this public opinion and
corticophobia can be found in the easy access to
information, the lack of filtering of facts, supported by
pseudo- evidence, the lack of clarification by the doctor

[3].

Another example of impaired compliance is the failure
to provide adequate skin care with no-drug agents,
most often emollients. For patients and their parents,
the continuous use of these agents is often tiring and
unnecessary after the rash has passed. The role of the
dermatiologist is to explain the importance of this
care, even during the remission period; to illustrate
ways of applying emollients; to give oral and written
instructions to the patient for their application. In
summary, patient education is essential for success in
treatment [4]. In addition to discussing with the doctor,
‘Educational schools for atopic patients and/ or their
parents’ are also held in Bulgaria [5].

ATOPIC DERMATITIS:
MEDICO-EPIDEMIOLOGIC ASPECTS

The incidence of AD has been steadily increasing
over the last decades, according to various authors,
affecting between 15 and 30% of the child population
and between 2 and 10 % of the adults [6-8]. Over 90
% of all cases occur before the 5th year of life, with the
majority occurring during the first year of life. Half of
all affected children have a complete improvement after
the age of 3 years, and in 30% of the patients symptoms
continue after puberty. AD may also occur for the first
time in adulthood, the so-called adult-onset atopic
dermatitis. About 1/3 of AD patients develop asthma,
allergic rhinitis or food allergy.

AD disrupts patients’ quality of life and their social,
domestic and professional functioning (fig.l). Along
with the serious economic losses comorbidities,
psychological disorders and sleep disorders are worth
paying attention to.
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Figure 1. Effects of AD burden on patients’ quality of life
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PUCKOBU ®AKTOPU

Criopen cpBpeMeHHaTa KoHIenus A/l e rereTnyHo o0ycio-
BeHa aepmaro3a. PHckbT oT AJ] mpu XOMO3UTOTEH OIM3HAK
Ha Ooner ¢ AJ] e 75%, a 3a xereposurores- 23%. Ako u
JIBaMaTa POANTENH ca aTONHIIM, PUCKBT JEeTeTo Ja ¢ ¢ AJ]
jgoctura 60-80%.

[Tpuemart ce Be OCHOBHHU HAlpaBiIeHUs B MATOPU3HOIOT U~
Ta Ha 3a00/IIBaHETO:

- Hapymenus B enuaepmannata O0apuepa, KOUTO ca B pe-
3yJITaT OT TCHETUYHO-O00YCIIOBCHA JIMIICA WJIM HApPYIICH
CUHTE3 Ha (puiarpuH — OENTHK, y4acTBaIl B H3TPaxKIaHe-
TO Ha stratum corneum ¥ KOMIIOHEHTUTE HA €CTECTBCHUSA
oByaxkHsBai (axktop [9];

- VmynonornuHu HapyuieHus ¢ npesainupane Ha Th2 umy-
HEH OTTroBOp ¢ kirodoBu mutokuau 1L-1, I1-4, IL-5, HO
JIUCTBT HAa KAHUJAT-UUTOKUHU U UMyHHHU MEANATOPHU Ha
BB3MAJICHUETO IOCTOSIHHO HapacTBa.

RISK FACTORS:

According to the modern understanding, AD is a
genetically determined dermatosis. The risk of AD in a
homozygous twin of a patient with AD is 75%, and for a
heterozygous- 23%. If both parents are atopic, the risk of
having a child with AD reaches 60-80%.

Two main directions in the pathophysiology of the
disease are accepted:

- Disruption of the epidermal barrier as a result of a
genetically determined lack or impaired synthesis of
filaggrin- a protein involved in the stratum corneum
and the components of the naturel moisturizing factor

[9];

- Immunological disorders with prevalence of Th2
immune response with key cytokines IL-1, IL-4, IL- 5.
The list of candidate cytokines and immune mediators
of inflammation is constantly growing.
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bovarapckara gepMaTonoruyHa mKoja mprueMa KOHIE U Ta
3a CTaJIMHHOTO NPOTHYAHE Ha 3a00JISIBAHETO:

- A/l B panHa aeTcka Bb3pacT (eczema verum infantum)
- 3amouBa OKoJIO 3-Us Mecell, a OOpPUBBT € HAl-4eCTO CH-
METPHUYCH M aHTaXHpa KOXKaTa Ha JHUIETO W IO-TOYHO
CTpPaHWYHUTE YACTH Ha Oy3HTE.

- A/l B 1eTcka Bb3pacT: Moxe J1a Bb3HHKHE de novo min
KaTo MOCJIe/IBa N3MEHEHHATA, HAOIIOJaBaH! TIPU KbpMa-
geTaTa. 3acAraT ce Hali-uecTo KyOMTaJHUTE U MOTUIHTea-
JHUTE T'BHKHU, TBPOBT HA JUIAHUTE, KJIenayu 1 musta Ha-
OJIF0ZIaBa ce Xerosis cutis.

- AJl B I0HOIIeCKA U 3psijia Bb3pacT: TunuuHo e 3acAra-
HETO Ha ONPENIeNIeHN KOXKHH y4acThIU — KJIeNauu, JJIaHH,
pameHe, I'pbAEH KOll, KyOHUTaJHUTE W MOIUIMTEATHUTE
I'bHKH, Ha (DOHA Ha reHepaJin3upaHa KOJKHa CyXoTa.

Penuua yesaosxknenus morat ia ceubrerBat A/l

e  HmnerurmHuzanms (BropuuHa OakrepuainHa HH( EK-
nus ¢ Gr(+) Kokn) — Hail-4ecTa MpUYMHA 32 UMIIETUTU-
Huzanus ¢ Staphylococcus aureus. [Ipy KIMHUYHE WU
nabopaTopHU JaHHU 3a HalU4KMe Ha CTaQHUIOKOKOBA
MHQEKIHs ca HeOOXOAMMH TEPANEeBTUYHN MEPKH 3a OT-
CTpaHsABaHETO U. ToBa ce MOCTHUTa Ype3 JIOKAJTHU aHTHU-
CeNTHIU, CHCTEMHH HJIN JIOKAJTHU aHTUOUOTHIIH.

e Eruptio varicelliformis Kaposi (eczema herpeticum):
Xeprec cuMInIeKC HHPEKIKs pu nanueHTn ¢ AJl, xa-
pakTepusupalia ce ¢ AMCEMUHIPaHa BE3UKYJIO3HA epyTI-
us. YecTo e chIpoBoieHa OT 000 HEepas3IoJIOKEeHHE,
OTIaJHAJIOCT U TeMIeparypa. JKejaTeqHo e poBex/ia-
HE Ha CUCTEMHO aHTHBHPYCHO JICUCHHE.

e Eczema molluscatum: /[uceMuHupaHo pasnpocTpaHe-
Hue Ha je3uu tun molluscum contagiosum. o anamo-
THYeH HAYMH MOXKeE Jla ce HaOIroaBa M JUCEMUHALNS Ha
MHQEKIUATA IPU KOXKHA MTAITNIOMa-BUPyCHA HH(EKITHSL.

e  MuxkornyHa uHpexkuusa: MHOKXeCTBO IPOyYBAHUS J0-
Ka3Bar poisita Ha Malassezia spp. npu nauuentu ¢ AJl,
aHTa)XUpal| rjiaBaTa, BpaTa W paMeHeTe. B momoOHU
cllydad ce MpenopbyBa AHTUMUKOTUYHA TEpATIUsl.

Bb3MoxkHM ca U IPYTH CUCTEMHH YCIOXHEHUS TPU MPOTHU-
yane Ha AJ] - Tiaykoma, KepaTOKOHYC, CHUCTEeMHa HH(EK-
nus. Yecro AJl moxe na ce acoruupa c ichthyosis vulgaris
u alopecia areata.

JAuardocTuyeH aJropuTsM npu nauueHT ¢ AJI: Cvoopas-
no Hayuonannus xoucencyc na BJJ[ 3a ouacnocmuka u neve-
nue na A1 [10].

Jlnarnosara Ha A/J] € OCHOBHO KJIMHHWYHA, a JJAOOpaTOPHUTE
W3CIIEABAHMS NUMAT POJIsl 32 YTOYHSIBAHE HA HIKOU €JIEMEHTH
IIpU KOHKPETHUS CIydai, HanpuMep J0Ka3BaHe Ha KOHTAKT-
Ha aJieprusi, CBpbX4yBCTBUTEIHOCT KbM XPaHH, ITOJICHHU U JIP.
Haii-yecTo n3noi3BaHUTE KPUTEPUH 32 AMArHO3a ca T€3U Ha
Xanugun u Paiika (1980 2.).

3a mocTaBsHE HA AWArHO3aTa aTOMUYEH JEPMATHT CHOPEX
Xanuduu n Paiika ca Hy)XHU TTOHE 3 TJIaBHU + MHHUMYM 3
BTOPOCTENIEHHU KPUTEPUS.
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The Bulgarian Dermatological School considers AD has
the following stages:

- Infantile AD (eczema verum infantum): It begins
around the 3rd month after birth and the rash is often
presented symmetrically on the skin of the face, more
specifically, the lateral parts of the cheeks.

- Childhood AD: It may occur de novo, or follow the
changes observed in infants. The most common body
parts to be affected are cubital and popliteal folds, the
back of the palms, the eyelids and the neck. Xerosis
cutis is observed.

- AD in adolescence and adulthood: Certain skin
areas are typically affected — eyelids, palms, shoulders,
chest, cubital and popliteal folds, in the background of
generalized skin dryness.

A number of complications may accompany AD:

e Impetiginisation (secondary bacterial infection
with Gr(+) cocci)- the most common cause of
impetiginisation is Staphylococcus aureus. Clinical
or laboratory evidence of staphylococcal infection
requires therapeutic measures to be eliminated. This
can be achieved by the use of topical antiseptics,
systemic or topical antibiotics.

e Eruptio vzricelliformis Kaposi (eczema herpet-
icum): Herpes Simplex infection in AD patients is
characterized by disseminated vesicular eruption. It
is often accompanied by general malaise, fatigue and
fever. Systemic antivirus treatment is desirable.

e Eczema molluscatum: Disseminated spread of
molluscum contagiosum lesions. Dissemination
of skin papillomavirus infection can similarly be
observed.

e  Mycotic infection: Multiple studies have
demonstrated the role of Malassezia spp. in patients
with AD, involving the head, neck and shoulders.
Antimycotic therapy is recommended in such cases.

There are also other systemic complications in the course
of AD- glaucoma, keratoconus, systemic infection.
Often AD may be associated with ichthyosis vulgaris
and alopecia areata.

Diagnostic algorithm for patients with AD: According
to the National Consensus of the Bulgarian Dermatology
Society for diagnosis and treatment of AD [10].

AD is diagnosed mainly clinically, and laboratory tests
play a role in clarifying certain elements in specific
cases, such as proving contact allergy, hypersensitivity
to foods, pollen, and other. The most commonly used
diagnostic criteria are those set by Hanifin and Rajka
(1980).

According to Hanifin and Rajka at least 3 major and
3 minor criteria must be met for diagnosing Atopic
dermatitis.
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I'naBHU KpuTEpHUM:

Copbex

Tunuuna MOp(I)OJ'IOFI/ISI 1 JIOKaJIM3alus Ha KOXHUTC PO~
MCHHU

Tumraaa Mopdomorus:
» ocTpa dasza — epuTeM, eKCyaalus, MaIyJIH, TamyJo-
BE3UKYJIN, KPYCTH, CKBAMHU
» xpoHnuHa (aza — nHGUITpanus, TuxeHuGUKanms,
CKBaMH, KPYCTH

Tunuyna okanu3anus:
> CUMCTPHYHO Pa3IOJIOKCHHUEC
» BB3PacTOBO TUITUYHO PA3MOJI0KECHUE
IIpu kppMaveTa — 3a1I09BA OT CKAJIIIA U JTUIETO, YeC-
TO C€ Pa3mpoCTpaHsiBa MO TPYHKYCA M KPAHUIIHUTE.
Ilpu peua -
KpaillHULUTE.

I, (I)J'ICKCOPHI/ITS NOBBPXHOCTU HaA

IIpu BB3pacTHH — MO-CHITHO M3Pa3eHU KOXKHU MPO-
MEHH TI0 TOPHATa YacT Ha TSAJIOTO (JTHIIE, MW, THPIH,
Tp50).
XpoHHYEH WM XPOHUYHO-PeHMIMBHMPALL ISPMATHT
(0OMKHOBEHO MMa HOBH U TTO-CTAPH JIC3HH):
» MoBeYe OT 2 Mecella MPH KbpPMaveTa;
» roBeue oT 6 Mecena MpH Jela 1 Bb3pacTHH.
Jlnyna u/unu (paMHITHA aHAMHE3a 3a aTONmHsA (acTMa,
ajepruyeH puHuT, AJl)

BropocTenennn kputepum:

Pasnensat ce B 4 kareropuu:

BropocTeneHHH KpUTepHMH MO KOXaTa HAa JIHLETO:
OJsien UBSIT HA JUIETO, EPUTEM, XUIONUTMEHTHH IEeT-
Ha, MHQPAOPOUTAIIHO MMOTHMHsIBaHe, HH(PPAOPOUTATHH
reHkH (Dennie-Morgan rbHKH), XSUITUT, e IUBUPALL
KOHIOHKTHUBHT, INUHHU I'bHKH (OTIPE]] Ha HIUATA);

OTKJII0YBAIIN KPUTEPHHU: XPaHH, EMOIIMOHAIHH (hak-
TOpH, (haKTOPH Ha OKOJIHATA CPEa, KOXKHH UPUTAHTH;

Yeao:kHeHusI: IPEAPA3NION0KEHNE KbM KOXXHH HH(EK-
LIUH, YBPE/ICH KJICTHYCH UMYHHUTET, He3a0aBHA PEaKTHB-
HOCT IIpH KO>KHHU TecToBe, nosuiieHo IgE, keparokonyc,
IpenHa cyOKarncyiapHa KaTapakTa;

Jpyru: paHHo Ha4alo, cyxa Koa, HXTHO3a, XHIIePIIH-
HeapHOCT Ha JUTaHWTe, keratosis pilaris, nepMaTuT Ha pb-
[eTe M CThIIajiaTta, eKk3eMa OKOJIO IIbla, OsJ1 JepMorpa-
¢u3bpM, epudonuKynapHa akIIeHTyaIus).

JlabopaTopuu TectoBe npu A/l: Paznuynu tectoBe HamMu-
paT NpUIIOKEHHE MPH HU3TPaXKJAHETO HA HHAMBUIyaHaTa
JIUarHo3a.

Juaenocmuyuparnemo Ha IgE-meduupanu peakyuu € OT
3HaYEHUE 332 OTKPUBAHE HA IPOBOKUPAIINTE allepreHH
(Haii-yecto aepoaneprenn). ExcrieprHara rpyna kpM EB-
poreiickara aKaJeMus 10 JepMaTOJIOTHsI ¥ BEHEPOJIOTHS
YCTaHOBSIBA, U€ TE3M PEaKIMH Ca OT 3HAUYCHUE IIPHU IOHOIIN

POPULATION HEALTH

Major criteria:

- Itching

- Typical morphology and typical localisation of the
skin lesions

e Typical morphology:

» Acute phase- erythema, exudation, papules,
papulovesiculs, crusts, squames

»  Chronic phase — infiltration, lichenification,
squames, crusts
e Typical localisation:
»  Symmetrical arrangement
»  Age-specific localisation

in infants — starting from the scalp and the face, often
spreading across the trunk and the extremities

in children — neck, flexor surfaces of the limbs
in adults — more pronounced skin changes in the
upper part of the body (face, neck, breasts, back)

- Chronic or chronic-recurrent dermatitis (usually
new and older lesions are present)

> More than 2 months in infants
> More than 6 months in children and adults

- Personal and/or family history of atopy (asthma,
allergic rhinitis, AD)

Secondary criteria:

They are divided in 4 categories:

* Secondary criteria for the skin of the face: pale
skin complexion, erythema, hypopigmentations,
infraorbital darkening, intfraorbital folds (Dennie-
Morgan folds), cheilitis, recurrent conjunctivitis,
anterior neck folds

* Triggering Factors: food, emotional
environmental factors, skin irritants

factors,

« Complications: predisposition to skin infections,
impaired cellular immunity, immediate reactivity
in skin tests, increased IgE, keratoconus, anterior
subcapsular cataract

* Others: earlyonset, dry skin, ichthyosis, hyperlinearity
of the palms, Keratosis pilaris, dermatitis of the
hands and feet, eczema around the navel, white
dermographism, perifollicular accentuation.

Laboratory tests for AD: Various tests find application
in making an individual diagnosis.

- The diagnosis of IgE- mediated reactions is important
for the detection of allergens (most commonly
airborne allergens). An expert group at the European
Academy of Dermatology and Venerology find that
these reactions are important in adolescents and
adults and have little diagnostic value in children.
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1 Bb3PAaCTHU U C MaJIKa JUATrHOCTUYHA CTOMHOCT Ipu aena.

Anepaus KoM XpaHu UMa OCHOBHO 3HA4E€HHUE U AeLa, HO
HE U TIpU BB3PACTHU IAlMEHTH. AJIEprusi KbM XpaHH ce
pa3BuBa npu ensa 30% ot aTonuunute. Bernpeku ToBa ce
CIEKYJIpa MHOTO C aJIeprusita KbM IPOTENHA Ha KPABETO
misiko (AITKM). duarnozute AJl u ATIKM He ca paBHO3-
HayHWU. EJMHCTBEHUST CUTYpeH METOJ 3a JIOKa3BaHE Ha
aJeprust KbM XpaHH € eJIMMaHaIlMOHHO - TIPOBOKAIIMOHCH
TECT ChC CbOTBETHATA XpaHa.

Atopy patch test — 0CHOBaBa ce Ha €MUKYTAHHO IPUIIOXKE-
HUeE (11a4 TECT) Ha aepo- WIIM XPAHNUTEIHHU AJIEPTeHH C 1IeJ
YCTAHOBSIBAaHE HA PEJIEBAHTHOCTTA HAa JAJCH aJiepreH 3a
BJIOIIABaHE Ha 3a00siBaHeTO. TecThT MMa MO-BHCOKA CIIe-
IU(PHUYIHOCT, HO € C IT0-HUCKA YyBCTBUTEIHOCT OT TECTO-
BeTe ¢ yooxaaHe (prick) Witk cepoOrHaHOTO OTpeAeIsTHE
Ha criertuduanute IgE.

Onpeoensane na IV mun anepeuunu peaxyuu (3abaBeHa,
KJICTHYHO-MEIUUPAHa CBPBXUYBCTBUTEITHOCT). IIpoBex-
JIaHETO Ha ENUMKYTaHHO TecTyBaHe ¢ EBpomelicka cTaH-
JlapTHa cepus € TMOKa3aHO MPU CBMHEHUS 3a HACIOKEHA
KOHTaKTHA ajeprus npu nanueHtu ¢ AJl — ocobeHo mpu
TEpaneBTHYHA PE3NCTCHTHOCT ¥ BHE3AITHO BIIOIIABA-
HE Ha ChCTOSHMETO. Hall-uecTUTE KOHTaKTHU alepreHu
npu AJl ca metanu (Huken, k0OanT), apoMaTH U mapgro-
MH, JIOKQJIHU CTEPOH]IH, aHTHCENTUIIN, PACTCHHS OT PO
Compositaceae u mp.

Mukpobuonozuunu usciedsanus — Hajiarar ce Ipyu CbMHe-
HMS 32 UMIIETUTHHU3AIMS UK CBIIETCTBAIA MUKOTHYHA
nHDeKs.

CbepemeHHu cxeawjaHusi 3a mepanusima Ha
AL
B HanunonanHusi KOHCEHCYC 3a TMAarHOCTUKa U JIEUEHUE Ha
AJl ma bwearapckoto aepmatonormdHo apyskectBo [10] ca
BKJIIOYEHH B JICTAlIIHN MPEMOPBKUTE 33 TEPANEBTUYHOTO T10-
BeZicHHe Tpu 3abonsBaneTo. Ha gurypa 2 (mpepaboTena ot
[10]) e mpencTaBeHa chrBpeMEeHHATa MMapajnTMa 3a JIe4eHne-
To Ha AJl. OOy4eHneTo Ha MAMEHTHUTE W POAUTEINTE Ha
O6omauTe OT A/l MITpae BaykHA PO B ISIIOCTHHUSA IIPOIIEC HA
JICYCHHETO.

duzypa 2. CbepemeHHama napaduama 3a jie4eHUemo Ha
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Food allergy is essential in children but not in adult
patients. Food allergy develops in only 30% of all
atopic patients. However, there is a lot of speculation
about cow’s milk protein allergy (CMPA). Diagnoses
of AD and CMPA are not equivalent. The only
certain method of proving the existence of food
allergy is through an elimination and provocation
test with the food in question.

Atopy patch test - it is based on epicutaneus
application (patch test) of aero- or food allergens
in order to determine if a specific allergen can
worsen the condition. The test has higher specificity
but is less sensitive than prick tests or serological
determination of specific IgE.

Determination of type IV allergic reactions
(delayed, cell-mediated hypersensitivity).
Epicutaneus testing with European baseline series is
necessary when contact allergy is suspected in AD
patients - especially when therapeutic resistance and
sudden worsening of the condition occur. The most
common contact allergens in AD are metals (nickel,
cobalt), fragrances and perfumes, topical steroids,
antiseptics, plants of the genus Compositacae and
others.

Microbiological testing - it is required when
impetiginization or concomitant mycotic infection
is suspected.

Current understanding of AD therapy:

National consensus of the Bulgarian Dermatology
Society for diagnostics and treatment of AD (7). It
contains detailed recommendations for therapeutic
behavior for the disease. Figure 2 (reworked by (7))
depicts the contemporary AD treatment paradigm.
The training of AD patients and their parents plays an
important role in the overall treatment process.

Figure 2. The modern paradigm for treatment of AD
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CLBpeMeHHOTO CXBalllaHC BKJIIOYBA T. HAp. HNPOAKTHUBHO
neyenue (purypa 3). To npexncrasisiBa MpUIIOKEHUE HA JIO-
KaJiHa NIPOTHUBOBBIMNAJIUTCIIHA TEpAIUA (J'IOKaJ'IHI/l cTeponau
WJIM KaJILMHEBPUHOBY HHXUOUTOPH) JIOPU U B NIEPUOAUTE HA
peMucHs, HO B HaMaJeH J030B PeXUM - 2 WU 3 MBTH Cel-
MHWYHO BbPXY KOKHUTE 30HU, KOUTO Ca 6I/IJ'II/I aHTraXupaHu OT
00OpHUBH MpeIn U3JIEKYBAHETO.

Qduaypa 3. [lpoakmueeH No0xod 8 mepanusima Ha A

KpatkoTpaiiHa
MHOYKUWA
¢ NOKanHu AKTHEHA NOANLPXALLA TepanuA Ha
NpoTUEO- M3neKyBaHWTe 30HW U eMONTMEHTHaTa
Bh3nanuTentu Tepanus Ha LAnaTa Kkoxa
cpeacTea
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Meoukamenmosnama u ¢uzuomepanuama na A/l ue e
0bexkm Ha HacmoAwUA MpPyo W IATATEIAT CE HACOUBA KBM
akTyanHus Haunonanen koncencyc Ha BJ1/] 3a auarnocruka
n neuenue Ha A/l [10].

HAuema npu A

M3ki1r094BaHeTO Ha ONPEesIeH MPOIYKT OT €XKETHEBHOTO Xpa-
HEHE ce MPaBHU CIMHCTBEHO ClIe] AOKa3aHa MPUYHHHO-CIIe]-
CTBEHA BPB3Ka MEX /1y KOHCYMAIHATa My U BJIOIIABAHETO Ha
AJl — MOJIOKUTENCH IPOBOKALMOHEH TeCT. Pesynratute ot
in vitro u oT prick TecroBeTe He TpsiOBa 1a CIyKaT 3a OC-
HOBa 3a W3KIIOUBAHE Ha JaJicHa XpaHa. LIuTpycoBH 1onose
U JIOMaTH, HaIpUMep, MPEAU3BUKBAT HecleUpUYHa KOXKHA
upuTanus, 6e3 aenara aa ca alepruyHu KM TX. JKenarenHo
¢ N30ArBaHeTo MM IIPH BJIOMIaBaHEe Ha CUMOTOMHTE Ha AJl.

AHanu3 Ha TaHHHTE OT chTpynHULM KbM Cochrane database
reviews He OTKpUBa HEOCIIOPHMH JOKa3aTEeICTBA 3a IO3UTUB-
HUs ePEeKT OT N30sTBaHE HA ONPE/ICNICHH XpaHH, C U3KJIoue-
HHe Ha M30SAIrBaHEeTO Ha AlIa NPH Jela ¢ JoKa3aHa alleprus
KbM TiX [11].

Kwvpmenemo tpsibBa na ce HachpuyaBa IOHE Npe3 MBPBHUTE O
Mecena OT JKHMBOTa, cboOpasHo ykazanusta Ha C30. IIpo-
yuBanus ot 2011r. cpen 50 000 neua nokaspat, ye yabixKa-
BaHETO Ha MEpHoJia Ha KbPMEHE HsIMa NMPOTEKTUBEH CPEKT
oTHOCHO pa3suthe Ha A/l [12]. Benpeku ToBa, nopaau Apyru
TO3UTUBHU €(EKTH, €CTEeCTBEHOTO XpAaHEHE Ha KbpMaueTa
TpsiOBa J1a ce MooMIpsIBa.

[IpuemsT Ha NpodOUOMuUYY W BIUSHUETO BBPXY A/l ca oOekT
Ha TIOCTOSTHHY Tpoy4BaHus. ChIIECTBYBAT JOKA3aTEICTBA B
mojKpena Ha pakTa, 4e MpUeMbT Ha MPOOHOTUIIUTE OT Maii-

POPULATION HEALTH

Current concept in the treatment of AD is the so-called
proactive treatment (Figure 3). It consists in application
of topical anti-inflammatory therapy (topical steroids or
calcineurin inhibitors) even during remission periods,
but in a reduced dose regimen — 2 or 3 times a week on
the skin areas affected by rashes before the treatment.

Figure 3. Proactive approach to AD therapy

Short intensive
therapy
with local
anti-inflamatory

Active TCS/TCl therapy of the affected
areas (twice weekly) combined with

drugs daily applications of emollients to
unaffected areas

Exacerbation

Course of the disease

Remisslon

Medication and physiotherapy of AD is not the subject
of the present work and the reader is directed to the
current National consensus of the Bulgarian Dermatology
Society for diagnosis and treatment of AD.

Diet and AD

The exclusion of a particular product from daily nutrition
is made only after a proven cause and effect relationship
between its consumption and the aggravation of AD- a
positive provocative test. Results of in vitro and prick
tests should not serve as a basis for exclusion of a certain
food. Citrus fruits and tomatoes, for example, cause a
non- specific skin irritation without children being
allergic to them. It is recommended that they should be
avoided when the symptoms of AD worsen.

An analysis of Cochrane database reviews associates
does not find conclusive evidence of the positive effect
of avoiding certain foods, with the exception of avoiding
eggs in children with proven allergy to them [11].

Breastfeeding should be encouraged for at least the first
6 months of life, as recommended by WHO. Surveys
from 2011, among 50 000 children, reveal that the
prolongation of breastfeeding has no protective effect
on the development of AD [12]. However, due to other
positive effects, natural feeding of infants should be
encouraged.

Probiotics intake and their impact on AD have been
the topic of a number of researches. There is evidence
supporting the fact that taking probiotics by mothers
reduces the risk of developing AD in children [11]. Other
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KUTe, HaMaJlsiBa pucka ot pa3sutue Ha AJ] npu nenara [11].
Jpyru aBropu oTpuyar ToBa cxsainase. llpueMsT Ha T€3U 10-
0aBKH IpH MAIMEHTH C BeYe KJIMHUYHO MPOSIBEHA eK3eMa He
ce CBBbp3Ba € 110/100pEeHUE Ha TEXHUTE CUMIITOMH. Bb3MokHa
MPUYMHA 32 TPOTUBOPEUYUBOCTTA HA JAHHUTE € HAJIUYUETO
Ha MHOXECTBO OaKTepUaHN IIPOOUOTHYHH IIAMOBE.

Tepaneemu4yHomo oby4yeHue

TepaneBTHUHOTO OOyYEHHUE MMa 3a 1€ J1a No00pH JeUeHue-
TO Ha MalMEHTa KaTo My MO3BOJIU J1a CTAaHE CAMOCTOSITEIICH,
Jia Ipu00Ke U 3ama3y yMEeHUs, 3a Ja )KUBee M0—JIeCHO ¢ 60-
JeCTTa CHL.

JledyeHneTo Ha aTONUYHHUS JEPMATUT 3aBUCH TJIABHO OT JIO-
KaJlHU TPUXKH, aJanTUPaHU KbM pa3NpoCTPAHEHHETO W
WHTEH3MBHOCTTA Ha JieauuTe. TO M3HMCKBAa 3HAHHS, KOUTO
OoHHTE 1 OOKPBHKEHUETO UM TPsIOBa J1a Mpu00usIT. Bhpe-
KM TOBa, CTPaxXbT OT HAKOU JIeUeHUs (HAIP.KOPTUKOPOOHITA)
WM TIpeyOexaeHus (Harp.KbM IPSICHOTO MIISIKO) ca IPHYH-
Ha 3a ToJIsIM OpOH HEYCIEUTHH JISUSHUSI.

OcBeH OT cypoBa HH(pOpMaLUs, MAUEHTHT U HETOBOTO Ce-
MEUCTBO Ce HYXKIAAT OT BPEeMe, B KOETO Ja U3Pa3iT TPyI-
HOCTHTE, BAPBaHUATA, 3HAHHUTA U cTpaxoBeTe cu. Teparnes-
tnyHOoTO 00y4eHue (TO) oTroBapst Ha Ta3u HyX/1a.

TO B mo-royisiMata 4acT OT BPEMETO €€ H3BBPIIBA OT MYJ-
TUAMCUMIUTHHAPHA IPpyNa (MHAMBUIYaTHA KOHCYJITAUS HITH
KOJICKTHBEH CEMUHAD).

[Iporpamara 3a TepaneBTHYHO oOydeHHE CHIBpXKa 4 erama
(¢urypa 4)

Queaypa 4. Emanu e uzepaxdaHe Ha rnpozpama 3a TO

POPULATION HEALTH

authors deny such relationship. Administration of these
supplements in patients with already clinically manifest
eczema is not associated with an improvement of their
symptoms. A possible reason for the inconsistency of
the data is the presence of multiple bacterial probiotic
strains.

Therapeutic education

Therapeutic education aims to improve the patient’s
treatment by allowing them to become independent, to
acquire and retain skills in order to live easier with his
or her illness.

Treatment of atopic dermatitis depends mainly on topical
care, adapted to the spread and intensity of the lesions.
It requires knowledge that patients and their relatives
must acquire. However, fear of some treatments (e.g.
corticophobia) or prejudices (e.g. towards cow’s milk) are
the cause of treatment failure.

In addition to raw information, the patient and their
family need time to express their difficulties, beliefs,
knowledge, and fears. Therapeutic education (TE) meets
this need.

Most of the time TE is done by a multidisciplinary group
(individual consultation or a collective seminar).

The therapeutic education program consists of 4 stages
(Figure 4)

Preparation of Assignment of

educational diagnostics

personalized program

Figure 4. Steps in Building TE program

Performance of
therapeutic education
session

Evaluation

OO0pa3oBarenHaTa JHATHOCTHKA € IBPBUAT €Tall: TOBA € CIIO0-
JleJieHa paBHOCMETKaA C mamueHTa, crpagam ot A/l. B npo-
I'BJDKEHUE Ha OKOJO 45 MUH. jekapsAT (MW METHITHCKaTa
cecTpa) M MAIMEHTHT e OOMEHST WH(POpPMAIUs OTHOCHO
MO3HAaHMATA (OIICHKA HA TEXECTTAa Ha MPUCTBIIUTE, MPOBEK-
JTAHOTO JICYCHHE U T.H.), CPCITHATHTE TPYIHOCTH, YCIOBUITA
MY Ha )XHBOT, OBACIIUTE MY IUTAHOBE, HYKIUTE MY.

[lepconanu3upanara mporpaMa ce M3roTBsi Bb3 OCHOBAa Ha
HYXAUTE, HACHTU(UIINPAHU B PaMKUTE Ha 00pa3oBaTeIHa-
Ta quarHoctuka. biaronapenue Ha chOpaHaTa nHGpopManus,
JIOBEJIa 10 MO-J00POTO MO3HABaHE Ha MAI[MEeHTa, 0 U3Mep-
BaHe Ha CITOCOOHOCTTA MY JIa yIIpaBlisiBa OOJIECTTa U Ja aHa-
JIM3upa MOTUBAUHUTEC MY, MAIUCHTHT U JICKAPAT OMPEACIAT
3a€HO IeJINTEe, HApeUeHH! yueOH! IeTH.

44 EEENR an EENR

Educational diagnostics is the first step: this is a shared
discussion with the patient suffering from AD. For about
45 minutes, the doctor (or the nurse) and the patient
exchange information about the knowledge (assessment
of the severity of the rashes, the treatment being carried
out, etc.), the difficulties encountered, their living
conditions, their future plans, their needs.

A personalized program is designed based on the needs
of the patient that have been identified in the educational
diagnostics. Through collected information, which
has led to a better understanding of the patient, to the
measurement of the patient’s ability to manage the
disease and to analyze their motivation, the patient and
the doctor together set goals, called learning goals.
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[Mpepnarar ce MHAMBUAYATIHU U / WM TPYIIOBU CEaHCH, 3a
Jla ce IOMOTHE Ha MaIMeHTa Ja MPakTUKyBa Ta3u Iporpama.

BpemerpaeHeTo U pa3HOOOpA3HETO HA CEMHHAPUTE 3aBHCAT
0T 00pa30BaTEIHUTE HYXIW Ha MAI[UCHTAa M PECypCHUTE Ha
CTPYKTypara (OOIHHIIA WU CBOOOTHA IPAKTHKA ).

[ManneHTHT M30Mpa MHAMBHAYAJTHA KOHCYITAIusS (45 MUH.
10 14.) UK KOJIEKTUBHHU CEMHUHAPH (24.), B KOUTO J1a IPHUJIO-
Oue yMeHUsITa, 3aJI0)KEHH B IIporpamara.

OneHkara npoBepsiBa 0 KakBa CTENEH MallUEHTHT € IOCTUT -
HaJl 3aJI0)KCHUTE B 00yUYEHHUETO LIEIHU U € IPUA00UT HY KHUTE
YMEHHUS.

1. U3roTBsiHe Ha oGpa3oBaTesiHa AMarHocTukKa

,Ha CC HalpaBu O6pa30BaTeJ'IHa JAUAardHoCTHKa O3Ha4aBa npeaun
BCHYKO Ja CC Ch3aac BPb3Ka HA CIIOACIICHO JOBEPUC MCKIY
nanueHTa " JICKaps.

He e mocTarpuHO nma ce 00BpHE BHUMAHHE CaMO HA CHMIITO-
MHUTE Ha naruenTa. TpsoBa 1a ce oTH/Ie mo-ajiey u 1a ce Ha-
MpaBH Taka, 4e MAIUCHTHT Ja CIIOJCNIN KaK )KHBEE C eK3eMa-
Ta, KaKBH JICUCHUS Ca MPUIaTaHU, CPEIIHATHTE TPYAHOCTH,
cpenaTa, yCIOBHSITa MY Ha )KUBOT, OBACIIUTE MY TIAHOBE.

ToBa cwrbeceaBaHe OOMKHOBEHO NMPOABIIKABA MEXKIY 45 Mu-
HyTH ¥ | yac. 3a ;1a ce mpeapasnonoku NalueHThT, € 100pe
Jla ce 3a7aBaT Bb3MOXXHO HAH—MHOI'O OTBOPCHH BBIIPOCH, 1a
ce MOJHOBSIBA OOCHKIAHETO KATO CE M3IOJ3BA MOCICAHATA
IyMa, 3a J1a ¢ 3aIbjI00un Temara, ja ce npedopmynupa.
Co0eceIBaHETO J1aBa CHIO Taka Bb3MOXKHOCT 3a OllEHKa Ha
MOTHUBAIMATA HA MAIUEHTA KBbM ITPOMSHA.

OO0cwx1aHeTo (0TroBaps Ha paBHOCMETKA MIIM Iperie] Ha
CBHCTOSIHHETO ) 1aBa BB3MOKHOCT 32 HAMHMpaHe Ha CUITHUTE U
ciabuTe CTpaHu, 3a YTOYHSIBaHE HA BH3MO)KHOCTHUTE 3a OCh-
IIECTBsIBAHE HA HAINPEIbK, KAKTO ¥ MOTHBAIUATA HA TallU-
€HTa 3a IPOMSHA.

I[IpuMepHO PBHKOBOACTBO 32 MpOBeKAaHEe HA o0pa3oBa-
TeJIHA IMAarHOCTUKA HA MalMeHT, crpajam ot A/l:

e Pazkaxete Mu ucTopusTa Ha BameTo 3a0onsiBaHe.
* Cnopex Bac Ha kakBO ce IbJKH 3a00nsaBaneTo Bu?

* Kowu ¢pakTopu momoOpsBaT u/uiin yTexHABAT 3a00IBaHE-
To Bu?

» Kakso Haii-mHOro Bu npurecHsiBa B 3abosnsiBaHeTo Bu?

¢ KakBo neucHne CJ'IG,HBaTe? HMate 11 HIKaKBU IIPUTECHC-
HHSI OTHOCHO JICUEHHETO?

* Kax npemunasat rpuxute? OnumeTe ra B IOAPOOHOCTH.

e lwma 1 Hema, KOUTO HE MOXKETE JIa BBPIIUTE 3apajiy 3a-
OonABaHeTO?

+ Kaxk nporrnua exxeTHEeBHHUAT )KUBOT ChC CEMEHCTBOTO?

» KaxBo mpaBuTte, xoraro uMare Hyxnaa oT nomoi? Kem
KOT'0 MOXeETe J1a ce 00bpHeTE?

» KakBu ca ouakBanusita Bu ot Taszu cpera?

POPULATION HEALTH

Individual and/or group sessions are offered to help the
patient practice this program.

The duration and the content of the sessions depend
on the patient’s educational needs and the resources of
the institution (hospital or private practice). The patient
chooses an individual consultation (45 minutes to 1 hour)
or group seminars (2 hours) in which they acquire the
skills set inherent to the program.

Further evaluation examines the extent to which the
patient has achieved the goals set in the training and if
they have acquired the required skills.

1. Preparation of educational diagnostics

Educational diagnostics means, first and foremost,
creating a shared trust between the patient and the doctor.

It is not enough to pay attention to the patient’s symptoms
alone. The doctor needs to go further and make sure
that the patient shares how they are living with eczema,
how they are treating it, what kind of difficulties they
encounter, what is their environment, living conditions
and future plans.

This discussion usually lasts between 45 minutes and 1
hour. In order to predispose the patient, it is good to ask
as many open-ended questions as possible, to resume the
discussion by using the last word to expand on the topic,
to rephrase. The discussion also provides an opportunity
to evaluate the patient’s motivation for change.

Discussion (corresponding to account or status review)
enables finding strengths and weaknesses, specifying
opportunities for progress, as well as the motivation of
the patient.

Example guide for conducting educational diagnostics
of a patient suffering from AD:

» Tell me the history of your illness.

* What do you think is the cause of your illness?

*  What factors improve or/and aggravate your illness?
»  What bothers you most about your illness?

*  What kind of treatment do you follow? Do you have
any concerns about your treatment?

* How do you apply the treatment? Describe it to me in
detail.

» Are there things that you cannot do because of your
illness?

» How is you daily life with the family going?

e What do you do when you need help? Who do you
connect to?

* What are your expectation from this meeting?
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B 6os1HUYyama:

CnbecenBaneTo (oOpaszoBaTenHaTa JHAarHOCTHKA) C€ TMPO-
BEXJa Hal-moOpe OT JBO¥KaTa JieKap—MEIUI[HHCKA CecTpa.
3a okono 1 gac ce 3acsaraT BCUYKH acniekTu Ha AJ] u oTpa-
KEHUETO MY BHBB BCCKHIHCBHHA KUBOT. HaI_II/IeHT’BT € H3-
ciyuiBaH BHUMaTenHo. M3non3sa ce Tabnuia 3a Ha4aIHOTO
o0CHKIaHE.

B pamkume Ha ce0600Ha npakmuka:

Bb3M0oxHO € [1a ce crnesiBa CHUIUAT IOAXOJ B 10-OrPaHUYEHO
BpeMe (30MuH), KaT0O BHUMaHHUETO Ce HACOYBa KbM OCHOBHHU-
T€ MPOOJIEMU: TEKECT, OTPAKEHUE HA eK3eMaTa, PEJUIIHUTE
JieyeHus (CTerneH Ha KOPTUKO(GOOHsT), TPYTHOCTH ITPH Clia3Ba-
HETO Ha JICYEHUETO.

Crnien cp0eceIBaHETO, B 3aBUCMOCT OT OIPEACIIEHUTE MPHO-
puTeTH (YU4acTHETO Ha MaIHeHTa € aOCOMIOTHO HEOOXOAMMO),
1ie ObaT HaOesI3aHU 3a€JHO YICOHHUTE IIEJIH, 3a J1a CE U3T0T-
BU [I€pCOHAIM3MPaHaTa nporpama.

2. U3roTBAiIHe Ha NepcoHanu3npaHa nporpama
B paMKuTe Ha TepaneBTUYHOTO OOyYeHue
(TO)

OmnpeznensHETO Ha TEpPCOHATM3NpPAaHA Mporpama JaBa Bb3-
MOXXHOCT Ha TNAI[MEHTA Jla C€ BKJIIOYM B M3BBPIIBAHETO HA
KOHKpeTHHU neiicTBus. Ta3um aHra)kMpaHOCT HachbpyaBa Iia-
IMEHTA JIa [T0eMa MO-TOJIEMH OTTOBOPHOCTH, MOTHBHUPA T'O
Jla pu100MBa yMEHHUS M Jla JOCTUTHE HaOeIsI3aHUTE LEIH.
ToBa cropazymeHue Moe /1a ObJie IPEICTAaBEeHO B MICMEHA
1M ycTHa hopma.

[Iporpamara HackpyaBa MOJIOKHUTEIHATA aTMOC(epa Ha 00y-
YeHHEe U MOXKE JIa c€ MPEBbPHE BIIOCIIEACTBUE B OCHOBA, Ha
qusITO 0a3a Ja ce OLeHsIBa HAMTPEAbKBT Ha MAI[HCHTA.

lMpumepu 3a yMeHus1, KOUMO NayueHMbm
mpsi6bea da npudobue

3a nere (purypa 5):

Qduaypa 5.

1 2

To disclosed the
affected skin Zones

POPULATION HEALTH

In the Hospital:

The discussion is best conducted by both doctor and
nurse. In about 1 hour all aspects of AD and its reflection
on the patient’s everyday life are discussed. Careful
attention should be given to the patient’s explanation. An
initial discussion table is used.

In private practice:

It is possible to follow the same approach in a limited time
(30 minutes), focusing on the main problems: severity,
reflection of the eczema, previous treatments (degree of
corticophobia), difficulties in adherence to the treatment.

After the interview, depending on the priorities identified
(patients’ involvement is absolutely necessary), the
learning objectives will be identified by both, patient and
doctor, in order to develop a personalized program.

2. Preparation of a personalized
program within the therapeutic
education (TE)

Defining a personalized program enables the patient to
become involved in specific actions. This commitment
encourages the patient to assume greater responsibilities,
motivates them to acquire and achieve the goals which
were set. This agreement may be presented in writing
or orally.

The program promotes a positive learning environment
and can subsequently become the basis on which to
evaluate the patient’s progress.

Examples of skills a patient needs to
acquire

For a child (Figure 5):

Ja no3Haea HAKOM
«XWTPHHW> 33
HAMANABEAHE Ha

chpbexure

(= anTepHaTHBN Ha
yecanero)/

Figure 5.
To apply topicals alone Smart practices to
{without parent) decrease the itch

46 EEENR an EENR
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3a BB3pacreH (purypa 6):

duaypa 6.

POPULATION HEALTH

For an adult (Figure 6):

To apply topicals on the

Figure 6.

Cope with the disease

3. MnaHupaHe u npunaraHe Ha MHAUBUAYaNHU
MM TpPynoBU CeaHCU Ha TepaneBTUYHO
oby4yeHue

Haii-no0pusT HauMH 3a NalMeHTa Ja MPUI001ue YMCHUS U J1a
JIOCTUTHE Ha0eNs3aHUTE LENH € Ja y4yacTBa B CCaHCHTE Ha
TeparneBTHYHOTO OO0yueHue. Te MoraT na ObJaT TEOPETUIHH,
WHGOPMATHBHH WIIW/A MPAKTHYCCKU, HO BHHATU H3UCKBAT
yJacTtue. ,,JIa ce 00pa3oBa‘“ mManueHTHT 03HAYABA J]a CC Pa3BU-
ST YMEHHSITa MY U JIa C€ YTBBPIU JUYHOCTTA MYy. [laniueHTsT
TpsiOBa ja ObJie YYaCTHUK B MpoIieca, 3a Ja MpHueMe U UHTe-
rpupa npoMsiHaTa.

Cbuwjecmeysam 2 auda ceaHcu:
NuauBuayaseH ceanc:

ToBa e mepcoHanu3npaHa MeAUIMHCKa KoHCcynTanus (o1 30
MUH JI0 | 1), KOSITO B3eMa MPEIBU IPOOJIEMHTE, C KOUTO CE
cOIBCKBA MAI[UCHTA.

HpuMep I10 BpEME Ha C€aHCa MOXKEC J1a CC€ MOKAKE KaK J1a
CC MBIOJI3BAT ACPMATOJOTNYHUTEC NPOAYKTH.

I'pynos ceanc:

Opranm3upar ce arenuera oT Majiku rpynu (0T 6 mo 10
YOBEKa) KaTO POAMTENUTE MOrar Jia ca ¢ Jelara Wi Ja ca
otaenHo. Morar ia ce OpraHu3upar aTejareTa B 3aBUCUMOCT
OT BB3pacTTa Ha Jielara, KOeTo YJECHsIBA OOSCHSIBAHETO W
pa3dupaHeTo. ATEIHeTO € PHKOBOJCHO OT JIBOMKarta Bojell /
EKCIIePT, HO B HEr0 MOrar Jia y4acTBaT IePMAaTOJIOT, aJIeproJior,
MeJIMATBP, ICHXOJIOT, INETOJIOT, MEJUIIUHCKA CECTpa U T.H.

Bceku ceaHc mpombpmkaBa CpemHO 2 dYaca W 3alara Ha
HHTEPaKTUBHOCTTA, KaTO CE¢ CHONIOaBa PEIyBaHE MEXKIY
BpeME 3a pa3MHCHJI, pAa3rTOBOPH U TEOPETHYHA YacT.
AKTHBHOTO ydYacTHe Ha MalHWCHTa W PUTHMET MY Ha YUCHE
CBINO TPsIOBA a OBIAT B3UMAHU IPEIBUIL.

3. Planning and implementation of individual
or group therapy education sessions

The best way for a patient to acquire skills and to
achieve their goals is to participate in therapy education
sessions. They can be theoretical, informative or/and
practical, but always require participation. To “educate”
a patient means to develop their skills and to strengthen
their personality. The patient must be a participant in
the process in order to accept and integrate the change.

There are 2 types of sessions:
Individual session:

This is a personalized medical consultation (30 minutes
to 1 hour) that takes into account the problems the patient
is facing.

Example: During the session the use of the
dermatological products can be demonstrated.

Group session:

Workshops are organized in small groups (6 to 10 people)
and parents can be with the children or separately.
Workshops can be organized in age specific groups, which
facilitates explanation and understanding. The workshop
is run by a lead/expert couple, but a dermatologist,
allergist, pediatrician, psychologist, nutritionist, nurse
etc. can participate as well.

Each session lasts 2 hours an average and relies on
interactivity, observing the alteration between reflection
time, talk time and theoretical part. The patient’s active
involvement and rhythm of learning should also be taken
into account.

M W W 2019 ™ = = BULGARIAN JOURNAL OF PUBLIC HEALTHM M M Vol.11 M MNo4 W W m m 47



3[PABE HA HACEJIEHNETO

lMpumepu 3a mexHuku u cpedcmea 3a
pBbKO8OOeHe Ha uHAusudyaJslHU u 2pynoeu
ceaHcu

3a HHAUBUIYAJTHUTE CEAHCH

Texnuku:

- AKTHBHO CJIylIaHe ¥ cbOMpaHe Ha HHPOPMAIHS;

— ®opMmynupaHe Ha OTBOPEHH BBIIPOCH.

Cpenctsa:

- Crarus;
- KHmskKa 3a onBeTsIBane;
- PO SCORAD;

- benexxnuk “kak ja HaHacsiM Kpema” U T.H.

3a rpynoBuTe ceaHc

Texnuku:

- Haumnwm 3a 3aauMmanue Ha rpymnara;

- Jlnunamuka Ha rpymnara.

Cpenctaa:

- MeTonpT MeTannas u ApyTH BUJOBE 3aHUMAHHUS,;
- Kapture PO SCORAD;

- Urpa Ha abeka;

- “@oToe3uK”;

- Kuunkka 3a ouseTtsaBaHe.

4. OueHkKa Ha NnpupooGUTUTE yMEeHUs

OnenkaTta Mo:Ke /1a ce M3BbPIIN HA BCEKH €IHH eTam OT
00y4eHueTo:

B HauanoTo, 1o Bpeme Ha 0Opa3oBaTesiHaTa JUarHoCTHKa,
3a J1a ce OIpeelisaT 00pa3oBaTeTHUTE HY K.

B nporueca Ha oOydyeHue, 3a aganTalus KbM pUTHMa Ha
NAalUeHTa U 3a Jla Ce PEerylIupar TPYAHOCTHTE (KaKkBO €
pazbpait, KakBO MOJKE Ja TIPABH).

B kpast, 3a 1a ce akTyaau3upa IHArHOCTHKATA U 33 J1a Ce
H3MEPAT MIPOMEHHUTE, 3a ]a MOXKeE, aKo € HeOOXOMUMO, 1a
ce MpeIoKH Ha Mal[MeHTa HOBa TepaneBThuaHa Gpopma Ha
oOyueHue.

OL[eHKaTa € OT peuIaBallo 3Ha4YCHUEC, 3allI0TO J1aBa Bb3MOXK-
HOCT J1a C€ HAIllpaBU PABHOCMETKA Ha OIIMTA U adalTalludaTa
KbM XPOHUYIHOTO 3a00JIsIBaHe.

[Ipumepu 3a OLIEHEHU YMEHUS:

48 EEENR an

Jla MO>Ke J1a 00sicHU KakBo ¢ AJl;
Ja 3Hae Kak Jia KOHTPOJIHMPa HOLMIHUTE ChPOEKH;

Jla BB3IPOU3BEAC MPABUIIHUTE KCCTOBEC 3a HAHACAHC Ha
C€MOJIMCHTHUTC,

Ja 00SICHU HIIH Jla HaHECC NE€PMOKOPTUKOU.

POPULATION HEALTH

Examples of techniques and tools for
managing individual and group sessions

e For individual sessions
Techniques:
- Active listening and gathering of information
- Formulation of open-ended questions
Tools:
- Tripod
- Coloring book
- PO SCORAD

- Notebook “How to apply cream”, etc.

e For group sessions
Techniques:
- Ways to engage the group

- Group dynamics

- Metaplan method and other activities
- Cards PO SCORAD

- Board game

- “Photo language”

- Coloring book

4. Assessment of the acquired skills

The assessment can be carried out at any stage of the
training:

- In the beginning, during the educational diagnostics,
in order to determine the educational needs.

- In the course of TE, to adapt to the patient’s thythm
and to determine the difficulties (what have they
understood, what can they do).

- In the end, in order to update the diagnostics and to
measure the changes, so that, if necessary, the patient
can be offered a new form of therapeutic education.

Assessment is crucial because it makes it possible to
evaluate the experience and the adaptation to the chronic
illness.

Examples of assessed skills:
- To be able to explain what AD is
- To know how to manage night itching

- To reproduce the correct gestures for applying the
emolients

- To explain or to apply dermocorticoid
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OreHkara 3a MpUIbPKAHETO K'bM JIEYEHHETO, Ha KAYeCTBOTO
Ha )KMBOT Ha NallMEHTa WM Ha TexxecTra Ha AJ[ moxe na
ObJIe yJICCHEHA OllarofapeHue Ha M3M0I3BAHETO Ha TEXHUKH
U CPENCTBA HA TEPANEBTUYHOTO 00yUCHHE.

I[IpuMmepu 3a TEXHHKH W CPEACTBA HA TEPANEBTHYHOTO
o0yuyeHue, M3MOJI3BAHM NpeAud WJIN/M cjle]] ceaHCUTe 3a
OlleHKA HAa HAMpeabKa:

- mpunoxenuero PO SCORAD;

- 3a OlCHKAa Ha IAJIOCTHOTO BL3ﬂeﬁCTBHe Ha Imporpamara 3a
TO, MOXKEC J1a C€ U3I0JI3Ba BBIIPOCHUK 3a KAa4Y€CTBOTO Ha
JKHUBOTaA,

- “doro e3uka” (3a Jla ce OIECHH ICHUXOJIOTHYECKOTO Bb3-
JICUCTBHE BBPXY MAI[UCHTA).

lMpakmuyecku npenopbKu 3a 8HedpsigaHe Ha
TO e exxeOHeeHama npakKkmuka

[IpakTuyeckuTe NpenopbKU KbM LEHTPOBETE, KOUTO MOJATOT-
BAT 00y4YCHUS 32 MAIUCHTH U POAUTENN Ha 00mHU ¢ A l, Mo-
rat qa ObaT HaMEpeHU B IpUIIoKeHHe 3 KbM HanmoHamHus
koHceHcyc Ha BJI/] 3a A/l [10]. OcHOBHHMTE HACOKH, KOUTO C€
3acsrarT o BpeMe Ha 00yYCHHUETO, MOTaT J1a ObJaT pa3/IeIcHH
B 3 xareropuu [13]:

1. Meouyuncxu évnpocu:

- 6asucHa nHpopmanus 3a ecrecTBOTO Ha A/l;
- TpHDKa 3a KokaTa MmpH nanueHT ¢ A/Jl;

- MPOBOKHPAITH (PaKTOPU OT OKOJIHATA CPEJIA;
- METOJIY Ha JICUCHHUE.

2. Xpanene:

- 0011 XpaHUTEJICH PEXKUM;

- XpaHHUTeNHa aneprus npu AJl;

- pa3IMYHU BUIOBE IUCTHU- MTOJI3H U puckose mpu AJl.

3. Bwnpocu, céwp3anu ¢ NCUXUYHUSA HCUBOM HA NAYUEH-
ma u cemMenucmeomo my:

- CIIpaBsiHE C IICMXOEMOLIMOHAIIHHS CTPEC;

- CIIpaBsiHE CHC CHPOCIK;

- HAMaJIsIBaHE Ha TPEBOXKHOCTTA U COLMAJIHA alalTaLUs;

- IpUeMaHe Ha 3a00JIIBaHETO OT CTPaHa Ha CEMEHUCTBOTO.

[Tpn onpexeneHyn yciuoBusi € Bb3MOXHO Jie c€ pa3BHBa JeH-
HOCT 32 TepaneBTHYHO oOydyeHHe Ha CBOOOJHA IPaKTHKA.
[Ipenopruntento ¢ ga ce ciensa odyyenue no TO: cemu-
HapH 3a MOBUIIIaBaHE HA OCBEJOMEHOCTTA, CIIEUAIH3HPaHH
OpraHu3aluy, yHUBEPCUTETCKO 00yUeHHE MU TUCTAHIIUOH-
HO oOyuenue (www.fondation-dermatite-atopique.org), Kou-
TO CBIIECTBYBAT B MHOT'O CTpaHu. JlHeC UMa u ToyisiM Opoi
OOJIHMYHU CTPYKTYPH, ydacTBalld B JieueHHeTo Ha AJl u
ype3 nposexane Ha TO, ¢ KOUTO € Bb3MOXKEH KOHCTPYKTH-
BEH JIMAJIOT (BHJK KapTa Ha yYHJIMIIATA Ha aTONHITa Ha caiiTa
Ha www.fondation-dermatite-atopique.org). [Ipu cBoGonHaTa
IIpaKTHKa Ce Hajlara HOBa OpraHu3alus Ha paboTHOTO BpeME,
3aI[0TO €ANH ceaHc npoabkasa Mex a1y 30 u 40 mun. 1 ToBa
HaJjiara CperuTe 3a Mperjieay U CIeUIHUTEe ciry4yan aa ObaaT
IIpeopraHu3upaHH.

POPULATION HEALTH

Assessment of adherence to the treatment, quality of life
of the patient, or severity of AD may be facilitated by
the use of therapeutic education techniques and tools as
they are.

Examples of techniques and tools of therapeutic
education used before or/and after sessions in order to
evaluate the progress:

- PO SCORAD application

- A quality of life questionnaire may be used to evaluate
the impact of the TE

- “Photo language” (to evaluate the psychological
impact on the patient)

Practical recommendations for
implementing of TE in the daily practice

Practical recommendations for centers that provide TE
for patients and parents of patients with AD, can be found
in Annex 3 to the National Consensus for AD of the
Bulgarian Dermatology Society (7). The main directions
which are discussed during the TE can be divided into 3
categories (10):

1. Medical matters:

- Basic information about AD

- Skin care for patients with AD
- Environmental triggers

- Methods of treatment

2. Nutrition:
- Common diet
- Food allergy in AD

- Different types of diets and their benefits and
risks in AD

3. Questions related to the mental health of the
patient and their family:

- Dealing with the psycho-emotional stress

- Coping with itching

- Reduction of anxiety and social adaptation

- Acceptance of the disease by the family

In certain conditions it is possible to organize therapeutic
patient education in private practice. It is recommended
to use the following approaches: awareness seminars,
specialized organisations, university training or distance
learning (www.fondation-dermatite-atopique.org) which
are already existing in many countries. Today, there are
also a large number of hospital structures involved in
the treatment of AD by conducting TE, with which a
constructive dialog is possible (see map of atopy schools
on the website of www.fondation-dermatite-atopique.org).
In private practice, a new organization of the working
hours is required because one session lasts between 30-40
minutes and this requires re-organization of the reception
hours for patients and the emergency cases.
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lMpomuyaHe

1. IIpu mbpBOTO MOCEIIEHNE Ha MAaIlMEeHTa HIIH CEMEHCTBOTO
C HEYCIICIITHO JICUSHHE, JIeKapsIT 00SICHSIBA TO/IX0/1a, YTOY-
HABAMKM IeNUTe M eTaluTe, Mpe3 KOUTO TpsOBa aa ce
MUHE, 32 J1a Ce IOCTUTHAT Te3H LielIn. BMecTo eqHo 1baro
crbeceiBaHe, ako € Bb3MOYKHO, MOTaT J1a ObIaT OPraHu3u-
paHU HAKOJIKO KOHCYJTAIIHH.

2. PannHOTO OTKpHBaHE Ha KOpTHKO(OOUSITA € OT IBPBOCTE-
NIEHHO 3HAYEHHUE.

3. OmpenensHeTO HAa MHAWBUAYaJeH IUJIAH 3a JCHCTBHE B
Kpasi Ha KOHCYJITAllUsTa Ce BIMCBA B 3JIPaBHHSI KapTOH
Ha MalMeHTa U HachpyaBa MpUOOIIABAHETO MY KbM Jiede-
HHETO.

4. Hsxou KOHCYJITallUKW MOorart Ja 6’LL[aT HAaCO4Y€HU KbM pa3s-
JIMYHU TCMU:

- HPHUYHUHHUTE 3a €K3EMATa U KAKBO JICHCHUC CC HAJara,

- JICMOHCTpAalHsTa Ha TPIKUTE € Ba)KCH €TaIl: Kora u
KaK J1a C¢ HaHACS KPEMBT; KbJIC; B KAKBO KOJIMYCCTBO;
KOra Jia ce MPEeKPaT JICYCHUETO; B KOl MOMEHT Jia ce
BH300HOBH U T.H.

Cr0o0pa3Ho onpezaencHueTo, najaeHo ot C30 3a TepaneBTHY-
HO oOyueHue Ha mauuentute ¢ A/Jl, To uenu na gobasw ,,repa-
MEeBTHYEH eEeKT”, AOITbIBAI] TO3H HA BCHUKH APYTH METOIH
(papmakonornunu, ¢pusukanHu u ap.). [Ipennasnaueno e aa
Ch3/a/Ie YMEHHUS 32 CAMOCTOSTEITHO CIIPABSHE WIIH alallTHpPa-
HE Ha TepamusATa KbM TIXHOTO XPOHHWYHO 3a00NsABaHE, Upe3
HETPeKbCHATO MOA0OpsBaHEe HA YMEHHUSATA HA MafueHTuTe. To
€ HaCOYEeHO KBbM HaMaJsfBaHE HAa CTOHHOCTTA HA JICYEHHUETO
3a MAIMeHTa U 00IECTBOTO. PBKOBOIM CE OT CIIEIIHATICTUTE
Jnepmartososn. To U3UCKBa TPEHUHT Ha 00ydYaBaIllUTe SKUIIH,
3a Jla OCUTYPAT crieu(PUUHUTE TMO3HAHUS HA TAIUEHTUTE U
Jla Ch3/1aJaT YMEHHUS 32 CIIPaBsiHe ChC 3a00JISIBAHETO, Ja Ipe-
JIOTBPATSIT Bb3MOXKHUTE YCIIOKHEHUSI, KAKTO U J1a MOAIbPIKAT
U 1oJ00psIBaT Ka4eCTBOTO CH Ha KHUBOT.

OnuTH 3a NPUIOKEHKHE HAa O0YYUTEITHH IPOTPAMU MPH ALK~
et ¢ A/l marupar ot 50-Te TonMHN Ha MUHATUA BeK. Tab-
nuia 1 pe3roMupa HaTPyIaHUs OMUT OT IPOBEACHHUTE JOCETa
MIPOYYBAHHS B TA3H OOJIACT.

Tabnuya 1. [poyysaHus 8bpxy 06y4umersniHu npospamu 3a
6os1HU U podumenu Ha nayueHmu ¢ AL

POPULATION HEALTH

Conduction

1. At the first visit of a patient with unsuccessful
treatment, or their family, the physician explains the
approach, by specifying the goals and steps to be
followed in order to achieve these goals. Instead of
one lengthy discussion, several consultations may be
organized, if possible.

2. Early detection of corticophobia is very important.

3. The establishment of an individual plan of action
at the end of the consultation shall be added to the
patient’s health record and encouraged to be included
in the treatment.

4. Some of the sessions can be focused on different
topics:

- What causes the eczema and what kind of
treatment is needed

- Demonstration of the skin care is an important
step: when and how to apply the cream, where
to apply it, in what quantity, when to cease the
treatment, at what point to resume it, etc.

According to the WHO definition of therapeutic
education of AD patients, it aims to add “therapeutic
effect” complementary to that of all other methods
(pharmacological, physical etc.). It is designed to develop
skills for self-management or adaption of the therapy
to their chronic illness, by continuously improving
patients’ skills. It aims to reduce the cost of treatment
for the patient and the community. The TE is managed
by a specialist dermatologist. It requires training of the
educating teams, in order to provide patients with specific
knowledge and skills to deal with the disease, prevent
possible complications, and maintain and improve their
quality of life.

Attempts to implement educational programs for AD
patients date back to the 1950s. Table 1 summarizes the
experience gained from studies carried out so far.

Table 1. Studies on training programs for patients and
parents of AD patients

ABTOD, rogMHa Bpou KoHTpon- Tun Author, year Number of | Control | Type of TE
nauneHTU | Harpyna obyueHue patients group

Williams D. u cb- 53 He Wnaneuay- Williams D. u cb- 53 None Individual
asem.; 1951 a/NlHO asem.; 1951
McSkimming J. u 11 He lpynoso McSkimming J. u 11 None | Group
cvaem.; 1984 cvaem.; 1984
Koblenzer C. u 8 He UHamneuay- Koblenzer C. u 8 None Individual
cvaem.; 1988 aNHo cvaem.; 1988
Broberg A. u cb- 43 [la UHamneuay- Broberg A. u cb- 43 Yes Individual
asm.; 1990 anHo asm.; 1990
Gieler U. u cbasm.; 21 He Unavsuay- Gieler U. u cbasm.; 21 None Individual
1992 anHo 1992

50 EEENR an EENR
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Schmidt-Griiber C. 102 He lpynoso Schmidt-Griiber C. 102 None Group
u cvaem.; 1996 u cvaem.; 1996

Wenninger K. u 129 Oa [pynoso Wenninger K. u 129 Yes Group
cvasem.; 2000 cvaem.; 2000

Niebel G. u cbasm.; a7 Oa [pynoso Niebel G. u cvasm.; 47 Yes Group
2000 2000

Staab D. U cvaem.; 204 [a pynoso Staab D. U cvaem.; 204 Yes Group
2002 2002

Chinn D. u cbaem.; 240 Oa Nuansngy- Chinn D. u cbaem.; 240 Yes Individual
2002 anHo 2002

Staab D. U cbaem.; 992 [a pynoso Staab D. U cbaem.; 992 Yes Group
2006 2006

Ricci G. U cvasm.; 30 He lpynoso Ricci G. U cbaem.; 30 None Group
2009 2009

Kupfer J. u cbaem.; 185 Oa [pynoso Kupfer J. u coaem.; 185 Yes Group
2009 2009

Mera-aHanu3 Ha JaHHUTE OT IIPOBEACHHUTE IPOYYBAHHS
MOKa3Ba, Y€ CTPYKTYypUpAaHUTE OOYUUTEITHH MPOTrpaMu IO-
Jo0psiBaT Ka4eCcTBOTO HA JKMBOT HA MALMEHTHUTE M TEXHUTE
ceMeiicTBa, Morar Ja I0BEAaT 110 MOJ00peHNE HA KITMHUIHHS
XOJ1 Ha 3a00JIIBAHETO ¥ €BEHTYAJTHO Ja PEAYIHPAT Pa3XOAnTe
3a eyenuneTo [14]. ABTopuTe 3aKJIf04aBaT, Y€ BHIIPEKH METO-
JIOJIOTUYHUTE HEIOCTATBIH HAKOU OT IPOYUBAHUATA, 00y IH-
TCJIHUTE IPOTrpaMu UMaT MACTO KaToO CJIEMCHT OT KOHBEHIIUO-
HajHata Tepanus Ha AJl.

TepameBTHYHOTO 00y4eHUE Ha marueHTuTe ¢ AJl ce ppKoBO-
A OT CICIHAJICTH JACPMATONIO3H C ITOMOIITA Ha TICHXOJIOT,
XoMeomatr W amerosior. HemocpencTBenara oOpaTHa BpB3Ka
OT CTpaHa Ha MOCETUITUTE YICOHUTE CPEITH € N3KITIOIUTEITHO
MOJIOKUTETHA U 00OHAa A JaBallla 10 OTHOLIEHHE Ha MSICTOTO
M B KOMILJIEKCA OT TepaneBTUUYHU Mepku. Criopes HampaBe-
HUTC KOMeHTapI/I U 3aaICHUTC B’I)l'[pOCI/I, o6yanammIT CKHII
YCTaHOBH, Y€ HYJaTa OT CPEIIH, JaBalllh MPAaKTUIHHU pellle-
HUS Ha IPOOJIEMHU, CBBP3aHH C JICUCHUESTO U TPUKATA 3a JIelia-
Ta, ¢ MHOTO Hajexkana. KecHara oOpaTHa Bpb3Ka MOTBBP/IH,
9e YYaCTUCTO B MOJOOHM TCPATICBTUYHH KYPCOBE 3HAYHTEII-
HO yBeIIM4YaBa Bh3MOKHOCTHTE 32 CIIPaBsHE C 00OCTPSIHUATA,
HaMaJIsiBa YeCTOTATa M TeKECTTa HA PEIUIUBUTE U MOHOOPSI-
Ba KaueCTBOTO Ha XMBOT KakTo Ha jernara ¢ AJl, Taka u Ha
TEXHUTEC CEMEHUCTBA.

Koe Hanara cp3naBaHe Ha cuctema 3a oOy4YeHHE Ha MalueH-
tute ¢ AJl u Texnurte cemeiictBa? OCHOBHA L] NIPH Jieye-
HUETO HA XPOHUYHHUTE 3a00JIIBaHMS € OCUTYyPSIBaHE Ha aJIcK-
BaTHO JICYCHUE W MOA0OpsIBaHE HA KAYCCTBOTO HA JKHBOT Ha
MaIueHTa.

YcTaHOBEHO €, 4e IPU XPOHUYHHTE 3a00JIIBaHUS TPHIbPIKa-
HETO KbM Ha3HaueHaTa Teparus OT CTPaHa Ha MalUCHTUTE
HE ce cra3Ba CTPUKTHO. To3n (heHOMEH € CBBbpP3aH OCHOBHO
C ycelaHeTo 3a e()eKTUBHOCT U OE3BPEIHOCT Ha Tepamnusira,
CJIOKHOCTTa ¥ IPONBIDKUTEIHOCTTA Ha JICYEOHUTE CXEMHU,
Ka4eCTBOTO Ha IPHJIAraHUTE rajeHOBH (OpMH M IieHaTa Ha
nedyenueto. [IponbinKuTeTHATA, CII0XKHA 32 PUJIaraHe U CKb-
a Teparnus 0TKa3Ba MHOTO OT MAIHEHTUTE Jla MPOABIKABAT
Jla M3MBJIHSIBAT JIGKAPCKUTE MpEANUcaHus. 3a mojao0psBane
Ha KOMIUIAHbHCA Ce M3UCKBAT MIOCTOSIHHU YCHJIHSI OT CTpaHa
Ha TepareBTUTE.

Meta-analysis of research data shows that educational
programs improve the quality of life of patients and
their families, can lead to improvements in the clinical
course of the disease, and possibly reduce the cost of
the treatment (11). The authors conclude that, despite
the methodological shortcomings of some of the studies,
educational programs can be considered as element of
the conventional AD therapy.

Therapeutic patient education in AD patients is guided
by dermatologists with the help of a psychologist,
homeopath and nutritionist. The direct feedback received
from the attendees of the TE meetings was extremely
positive and encouraging regarding their place in the
complex of therapeutic measures. Based on the comments
made and the questions asked, the training team noticed
that the need for meeting, providing practical solutions
to problem related to the treatment and care of children,
is crucial. The late feedback received confirmed that
participation in such therapeutic courses significantly
increases the ability to deal with exacerbations, reduces
the incidence and severity of the relapses, and improves
the quality of life of both children with AD and their
families.

What makes it so important to establish an educational
system for AD patients and their families? The main
goal of the treatment of chronic diseases is to provide an
adequate treatment and to improve the quality of life of
the patient.

It has been found that in chronic disease patients
do not adhere strictly to the prescribed therapy.
This phenomenon is mainly related to the feeling of
effectiveness and safety of the therapy, the complexity
and duration of the treatment regimens, the quality of
the applied galenic forms and the cost of the treatment.
Many patients cease to follow medical prescriptions
when the therapy is prolonged, complicated to apply and
expensive. Constant efforts by the therapists are required
in order to improve patients’ compliance.
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BcerencTBre Ha MHOKECTBOTO CPEIIIH C POJUTENH Ha Ie1aTa ¢
AJI, KaKTO pa3roBOPHUTE C KOJETH JePMATOJIO3U, CTUTHAXME
JI0 M3BOJIa, Y€ € BPEME Ta3H MOIOKHUTENIHA IPAKTHKA Ha Tepa-
MEBTUYHO O0yuYeHHE Aa ObJe pa3lpocTpaHeHa MO-ManabHo
B cTpaHara. Ta3u nmpakTuka M3MCKBa U 00yueHHe Ha o0yua-
BAIllUTE SKUITH 3a MOCTHTAaHe Ha MAKCHMaTHA €()eKTHBHOCT.

[Iporpamara ,,Yumnuiie 3a poAWTENH Ha Jiela C aTONMHYCH
JlepMaTUT’ € cTapThpaHa OyarofapeHue Ha wbpBus GopMu-
PaH eKHII 3a TEPANEBTUYHO 00yUCHHE:

[Ipod. -p Hukomaii [{lankos
Hou. I-p XKana Kazanmxuesa
Hou. JI-p 3apaBka Jlemepaxuena
H-p IleTbo bpezoen

Hou. I-p Pazsurop /[bpnencku

B oOyunrtennure mporpamu MoraT OCBEH JepMaroJIO3H, Ja
y4yacTBaT U WICHOBE HA €UH UHTEPIUCIUILIMHAPEH €KMIL:
MeANaThp, MCUXOJNOr M AUETOJOr. B HsAKkoMm mpoyuBaHUs
o0OyueHHsITa ca BOJCHN OT MEAMIMHCKU CECTPH, HO ONMUTBHT
MO0Ka3Ba, Y€ UHTEPAUCHUIIIUHAPHUAT MOAXO MO PBKOBOA-
CTBOTO Ha JIepMaToJIora € no-ycreeH [14].

Bonenu oT BBTPENTHOTO yOEXKACHHUE, Y€ €HA OT OCHOBHUTE
3a/1aun Ha JOOpHS CHENHAINCT € A2 KOMyHUKHPA OTIINYIHO,
3a J1a MOXKE 3HAHWSTA M yMEHHUSTA Ha JIEKapsl Ja MOCTUTHAT
MakcHUMajiHa €()EeKTHBHOCT BBPXY CTPaJaHHETO Ha TaIu-
€HTa, TPyTa AEpPMAaTOIO3U - EHTYCHACTH Ch3/a70Xa CKUI U
crapTHpaxa rmporpama 3a o0ydenune Ha jaena ¢ AJl u TexHuTe
cemMelicTBa. [Iporpamara ycjaoBHO € HapeueHa ,,YUMIIMILE 32
POIUTENH Ha JleTa ¢ aTOMUYCH AepMaTHT .

B cTpanara npe3 2011-2019 1. ca opranusupanu 24 Teparnes-
THYHY yueOHu cpeun (B Codust U cTpaHaTa), B KOUTO ca B3e-
JIU y9acTHe npeAcTaBuTenuTe Ha noseue oT 1000 cemeiicTna,
KaKTO ¥ JIBa TEPANeBTHYHU Kypca C y4acTHETO Ha Jelara,
crpagauu ot A/l. B TepaneBTHYHOTO 00ydeHME ca BKIIOYE-

HU CJICAHUTC JICKIIMOHHU U TPAKTHYCCKU MOAYJIN:
O6HIO 3aIll03HaBaHC C IMaTOJIOruATa,

PuckoBu (hakTopm 3a BioOIIaBaHe Ha 3a00JSIBAHETO MpE3
pas3INYHUTE CE30HU Ha TOJMHATA;

BBb3MOXKHOCTH ¥ OrpaHUYECHHS] HA XOMEONATUsATA MPH Jie-
yeHueTo Ha A/l;

BB3MOXHOCTHTE Ha BHCOKOIUIAHHMHCKOTO KIIMMaToJIede-
Hue npu AJl;

Xwuapartalus Ha Ko)kata - 1300p U MPUIIOKESHHE Ha €MOJTH-
€HTH;

CnpassiHe ¢be ChpOeKa;
Huetnunu pexxumu npu A/l;

Ilcuxonoruuecku Moaenu 3a CIpaBsHE B ceMeifHaTa cpe-
na.
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As a result of many meetings with parents of children
with AD, as well as conversations with fellow
dermatologists, we have come to the conclusion that it is
time for this positive practice of therapeutic education to
be more widely spread in the country. This practice also
requires training of the educational teams for maximum
effectiveness.

The program “School for parents of children with
atopic dermatitis” was started thanks to the first formed
Therapeutic education team:

Prof. Nikolai Tsankov, MD, PhD, DrSci
Assoc. prof Jana Kazandjieva, MD, PhD
Assoc. prof Zdravka Demerdjieva, MD, PhD,
Petyo Brezoev, MD

Assoc. prof. Razvigor Darlenski, MD, PhD

In addition to dermatologist, other members of one
interdisciplinary team can participate in the educational
programs: pediatrician, psychologist and nutritionist.
In some studies the TE is led by nurses, but experience
has shown that an interdisciplinary approach led by a
dermatologist is more successful [14].

Guided by the understanding that one of the primary
tasks of a good specialist is to communicate seamlessly
with the patient, so that their knowledge and skills can
be maximally effective in the patient’s suffering, a group
of dermatologists-enthusiasts have created a team and
launched an educational program for children with AD
and their families. The program was tentatively called
“School for parents of Children with Atopic Dermatitis”.

From 2011 to 2019, 24 therapeutic education meetings
have been organized in the country (in Sofia and the
country), which were attended by representatives of more
than 1000 families, as well as two therapeutic courses
with the participation of children suffering from AD.
The following theoretical and practical modules were
included in the therapeutic education:

General introduction to the pathology

Risk factors for the worsening of the disease during
different seasons

Advantages and limitations of homeopathy in the
treatment of AD

Advantages of the high mountain climatotherapy for
AD

Skin hydration — selection and application of
emollients

Dealing with itching
Dietary regimens for AD

Psychological models in coping in the family
environment
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3PABE HA HACENEHMETO

3AKJITIOMEHUE

TepaneBTHYHOTO O0yuUeHHE € HPEAH BCHYKO JOOPOBOIIHO,
JIMYHO aHTaKHUpaHe OT CTpaHa Ha Jiekaps U manuenTa [15]. 3a
TO HsiMa TOYHO OMPE/EIEH XOHOPap B YaCTHHS CEKTOP.

[Tpu Bcuuku cirydan oOpa30BaTCIHUST MOAXOM € KA9eCTBCH:
oborarsiBa MEIUIIMHCKUS aKT ¥ y4acTBa B MOJOOPSIBAHETO HA
npaktukute. TO e “oborarsBam moaxon”’ IO ce OTHACS IO
YIOBJIETBOPCHOCTTA HA MPAKTUKYBAIIXS JIEKap B 007IacTTa Ha
XPOHUYIHUTE 3200IIsTBAaHUS.

Konduaukr Ha uHTepecu: ABTOpUTE HE JEKIapupar KOH-
(JIMKT Ha MHTEpPECH BHB BPB3Ka C M3TOTBSIHE HA HACTOSIINS
TpyA. Cb31aBaHETO U MPOBEXKAAHETO HA YUMUIIUIIE 33 POIU-
TEJIU Ha NAllUeHTH C ATOMUYEH AEPMATUT € MOJMNOMOTHATO OT
Pierre Fabre, bwsrapus
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CONCLUSION

Therapeutic education is first and foremost voluntary,
personal involvement of the physician and the patient
[15]. There is no fixed fee for TE in the private sector.

In any case, the educational approach is qualitative: it
enriches the medical act and leads to improvement of the
practices. It is an “enriching approach” to the practitioner
in chronic illness.
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YKA3AHUS KbM ABTOPUTE

Bb/ZITAPCKO CNUCAHUE 3A OBLUECTBEHO 3APABE e mHoro-
NPOPUAHO cnucaHMe, KOeTo BKAOYBA Nyb/aMKauum B obnactra Ha
34paBHaTa NOMIMTMKA, 34PAaBEH MEHUAMKMBHT U MKOHOMMWKA, enunae-
MMOIOTUA Ha HEMHDEKLMO3HMTE U 3apa3HuTe 6onecTn, 34paBeTo Ha
HaceneHweTo / }eHute / feuaTta/, N(POMOLMA Ha 34paBeTo U Npodu-
NAKTUKa Ha bonectute, OKOAHA cpesa v 34,paBe, XPaHU U XpaHeHe,
TPYAOBAa MeAMUMHA, NCUXMUYHO 3A4paBe, KPUIUCHU CUTyauuu u o06-
WwecTBeHo 3apase. MatepuanuTe ca Ha 6brapckmM U aHIMINCKU €3UK.
B cnucaHueTo ce nybanKysar:
- HayuHu ctatum (go 12 cTp.): CratumTte BKAOYBAT BbBepeHue,
Llen, MaTtepunan n metoam, Peayntatn, O6cbkaaHe, 3akaoueHne
1 Knuronwuc.
- 0630pu (a0 12 ctp.): O630puTe TPABBa Aa NPEACTABAT 3HAYUMM
Temu B 0bnacTTa Ha 06LecTBeHOTO 34paBe.
- [Ouckycua, nosmumumn (8o 6 cTp.) - 3acArat BcAKa obnacT Ha 06-
LEeCcTBEHOTO 34paBe.
- MHeHus, cbbutna (4o 1 cTp.) - NPeACTaBAT aKTyasHU, 3HAYMMKU
WU ANCKYCUOHHU NPO6aeMU U BaXKHU CHOUTUA.
- lNpepcTaBsaHe Ha HOBM KHUTK uan codTyep (go 1 cTp.)
OTroBOpPHOCT Ha aBTopa: Bcuukn npeacTtaseHn 3a nybanKkyBaHe ma-
Tepuanu Tpsbsa ga 6baaT OpUrMHaANHM pa3paboTKKM, KOUTO He ca nyb-
JINKYBaHW 0 TO3M MOMEHT 1 He ca NoAaZeHu 3a NybavKyBaHe Apyra-
ae. MpueTtnte pbKonucK He morat ga 6b4aT Ny6MKyBaHW cnes ToBa B
OPYTY U3[,3HUA B CbLUMA BUA, U3LANO UM HA YaCTU U HA KaKbBTO M Aa
6u1no e3unk, 6bes cbrnacneTto Ha “bbarapcko cnucaHuve 3a obwecTBeHo
3apaBe”. ABTOpUTE OTrOBapAT 3@ BCUYKM 4aCTM OT maTepuana cu.
HayuyHa eTuka: OTroBOpHOCT Ha aBTOpUTE € Aa YA0CTOBEPAT, Ye BCA-
KO M3c/iegBaHe BbpXy xopa e 610 o406peHo 0T KomUcKsa No meam-
LMHCKa eTuKa.
MNopasaHe Ha pbKonucuTe: MaTepuanute Tpabsa ga 6baaT Noaasa-
HW B eIeKTPOHEH Bu1g, (Mo enleKTpoHHa nowa uamn Ha CD/aucketa) un
KaTo nevyaTHO Konue (2 konusa, popmaTt Ad). Matepuanute ot 6barap-
CKUTe aBTOpU TpabBa Aa 6bAaT Ha O6bAraPCKU M AHIIMNCKM €3MK, a Ha
aBTOPUTE OT YYKOUHA Ha AaHTIMINCKU e3UK.

NnoAroTOBKA HA PbKOMUCA

NpuAapyUTENHO NUCMO: PbKoNMCHT TpabBa ga 6bae NpUApPYKeH ¢
MUCMO, YA0CTOBEPABALLO, Ye MATEPMaIbT U SAaHHUTE WAM YacTU OT
TAX He ca 6unmn ny6aMKyBaHu gocera (OCBEH KaTo pe3tome), KakTo u
ye MaTepuasbT He e MoJ NneyaT v He € Bb3/IOKEH 3a peLeH3npaHe B
ApYro usgaxue.

3arnaBHa cTpaHuua: Bua Ha pbKonuca (opuruHanHa ctatus, 063op
n Ap.); 3arnasve, MMeHa Ha aBTopuTe M mectopaboTa No Bpeme Ha
M3roTBsAHE Ha MaTepuana; Mme 1 Nb/ieH agpec Ha KopecnoHaMpa-
WwuA aBTop, TeNedOoH, eNEKTPOHHA NoLLa; BnarogapHocTwu
KbM /1ML,A U KOJIETM C MPUHOC 33 U3C/1IeABaHETO.

YKa3saHuA 3a opopmneHue Ha matepuanute: 3n0a3BaT ce mepHU
eAVHULUN Ha MeXayHapoaHaTa cuctema Sl. [la ce n3barsat akpoHu-
MW, OCBEH aKO He ca obuwonpueTu. AKPOHUMUTE U CbKPaLLEHUATa
ce peduHMpaT npu nbpsaTa um ynotpeba B TekcTa. daitnoseTe Ha
pbKOMNUca ce noaasaT BbB popmat Ha Microsoft Word. dopmatsT
Ha cTpaHuuuTe Tpabea Aa 6bae A4 c noseTta oT 2,5 cm OT BCUYKMK
CcTpaHu, wpndTsT 12-point Times New Roman ¢ 1,5 uHtepsan mexay
peposete. TeKCTHT Ce NOAPABHABA CaMoO OT NABO.

Pe3tome: 3a Hay4yHM CTaTUM Ce NOATOTBA pe3toMe CbC CiefHaTa CTPYK-
Typa v nopgzarnasua: O6ocHoBKa, Lien, Metoau, Pesyntatu u 3aknto-
yeHwue. Mpu maTepranu 6e3 CTpyKTypa (Hanpumep, MeToL0/10TUYHM
MaTepuanu) ce AOMYCKaT pPe3tomeTa, HECTPYKTYPUPaHU NO ropHUA
HauuH. Pe3tomeTo TpAbBa Aa cbabpKa He noseye oT 250 aymu.
Kniouosu aymu: MNpencraBaT ce ced pe3tomeTo.

Tabanum: Tabnnuute Tpabsa Aa UMaT ACHM 3arnaBuAa U Npu Heobxo-
AMMOCT 06AcHUTeNHM Benexkn nog yepTa.

durypu: Beaka durypa ce nofasa KaTo oTAeNEH AOKyMeHT/dain.
durypute ce HomepmpaT No pesa Ha LMTUPAHETO UM B TeKCTa. Beaka
durypa Tpabsa ce NnpuapyKaBa Cc KpaTka siereHaa Ha oTaesHa cTpa-
HWLA, KOATO cneaBa KHUronuca v e 4acT oT TeKCToBMA daiin. B mate-
puanute Ha 6bArapcKUTE aBTOPU 3ar1aBMUATa U TEKCTBT KbM GUTYpHU-
Te TpA6Ba Aa 6bAAT Ha GBATAPCKU U AHTIMIACKM E3UK.

Kuuronuc: LuTnpaHuTe U3TOUHMLM Ce HOMepUpPaT Mo peAa Ha NocoY-
BaHeTO MM B TEKCTa M Ce OnucBaT HEMOCPEeACTBEHO C/ief, OCHOBHUA
TEKCT. B TEKCTa HOMEPBT Ha LIUTUPAHMA U3TOYHMK Ce NOCTaBsA B CKO6MU.
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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, epidemiology
of noncommunicable and communicable diseases, population /
women’s / children’s health, health promotion and disease pre-
vention, environmental health, foods and nutrition, occupational
health, mental health, public health and disasters. The papers are
published in both Bulgarian and English. The Journal publishes:

- Original Research Articles (up to 12 pages): Articles should be-
gin with Introduction, followed by Aims, Materials and Meth-
ods, Results, Discussion, Conclusions, References.

- Review Articles (up to 12 pages): Reviews should concern top-
ics of current interest in the field of public health.

- Discussion,positions (up to 6 pages) - may address any topic of
interest for public health.

- Opinions,events (up to 1 pages) — represent current, relevant
or disputable issues and important events.

- New books or Software Reviews (up to 1 page).

Author Responsibility: All submitted manuscripts should be
original contributions, not previously published and not under
consideration for publication elsewhere. Accepted manuscripts
cannot subsequently be published elsewhere in similar form, in
whole or in part, in any language, without the consent of Bulgar-
ian Journal of Public Health. Authors are responsible for all parts
of their paper.

Scientific Ethics: It is the authors’ responsibility to verify that any
investigation involving human subjects has been approved by a
committee on research ethics.

Manuscript Submission: Materials may be submitted by e-mail
or on CD/diskette and as a hard copy (2 copies, A4 format). Ma-
terials of Bulgarian authors should be written in Bulgarian and
English, and those of foreign authors — only in English.

MANUSCRIPT SUBMISSION DIRECTIONS

Cover Letter: The submitted manuscript should be accompanied
by a cover letter stating that the paper and the data have not
been previously published, either in whole or in part (unless as
an abstract), and that no similar paper is in press or under review
elsewhere.

Title Page: Type of manuscript (Original Article, Review Article,
etc.); Title, Authors names and affiliations at the time the work
has been created; Corresponding author’s name, mailing ad-
dress, telephone number, e-mail; Acknowledgements, including
colleagues who contributed to the research.

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

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

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

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

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