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PREVENTION OF GASTRIC CANCER

Miglena Stamboliyska,

Clinic of Gastroenterology, St. Marina University Hospital of Varna

IIPO®PUTIAKTHKA HA CTOMAILIHUA PAK

Muezaena Cmam6oauticka,

KimHuka no ractpoenteposiorus, YMBAJI CB. MapuHa - BapHa.

PE3IOME

ABSTRACT

CTOMaUIHUAT paK MOCTOSTHHO 3aeMa JINIEPCKO
MSICTO CpeJi OHKOJIOTUYHUTE 3a00JIIBaHUSI B CBe-
Ta U HapacTBa MEeJUIMHCKOTO U COI[MAJIHO- UKO-
HOMHUYECKOTO My 3HaueHHe. HeroBaTa eTuosiorus
BKJIIOYBA: UHPEKIUSA C XeJTUKOGAKTep MUJIOPH, AH-
€Ta, HAYMH Ha XXMBOT, BPE/JHU HAaBUIIM KATO TIOTIO-
HOTYyIIeHe W aJIKOXOJTHA KOHCyMalusi, TeHeTUYHA
npeaucno3unus U GpakTopu Ha OKOJIHATa Cpeja.
[IpekoMepHaTa aJKOXOJIHA KOHCYMallusi, mpeKaJe-
HaTa CoJIHa KOHCYMallusi, He3/JpaBOCJI0OBHHUS HAYHUH
Ha *KMBOT, UHTEH3UBHO TIOTIOHOMYIIEHE, TeHEeTHY-
HU JedeKTH, OuanapHus pedJyKc, MOHMKeHUe
Ha COJIHO- KHCeJlaTa CEeKpelysl U MelCUHOTeHHUS
CTaTyC, MPUHA/JIEXKAT KbM Hal-Ba)KHUTE PUCKOBU
¢dakTopu 3a Tasu naroJiorus. [JITaBHM NpekaHIie-
PO3HH CbCTOSIHUSA ca: aTPpOPHUYEH racTPUT, HHTEC-
THHAJIHA MeTaIlJ1a3usl, AUCIIa3us, aileHOMAaTO3HHs
MOJIUII, CTOMAlIHa 5i3Ba C Juciia3us. ChBpeMeH-
HUTE NMPEBAHTHUBHU CTPATETHH Ce CBTOSAT OT epa-
JUKaLKSA Ha MHPEKIUATA C XeJIMKOGAKTEDP MUJIOPH,
MOHUTOPHpAHe Ha MAallUEHTHUTE C MPEKAHIEPO3U U
c/le]l POBEX/JaHe Ha epajuKalUsTa, PeryssipeH
€HJIOCKOTICKH KOHTPOJI, XHUMUONPOPUJIAKTUKA C
aCMpUH U HECTEPOUHH NMPOTHBOBO3MAIUTEHH
Cpe/CTBa, KOHCYMalusl Ha TMPECHW 3eJIeHYYIH U
IJI0JIOBE, BAKCMHALUU Cpelly WHPEKIUH, CBbp3a-

Gastric cancer (GC) steadily occupies a leading
position among oncological diseases worldwide and
is of rising medical and socio-economic importance.
Its etiology includes Helicobacter pylori (H. pylori)-
infection, diet, life-style, tobacco smoking, alcohol
consumption, genetic susceptibility and environ-
mental risk factors. Heavy alcohol consumption,
salt overconsumption, intensive tobacco smoking,
non-healthy life-style, genetic defects and predis-
position, bile reflux, reduced salt-acid secretion and
pepsinogen status belong to the most important risk
factors for this pathology. The main precanceroses
are the following: atrophic gastritis, intestinal meta-
plasia, adenomatous polyp, dysplasia and gastric
ulcer with dysplasia. Modern prevention strate-
gies consist of the eradication of H-pylori-infection,
monitoring of patients with precanceroses as well
as after eradication of H. pylori-infection, regular en-
doscopic control, therapy with aspirin and NSAIDs,
consumption of fresh vegetables and fruits, vaccina-
tion against infections with gastric cancer-related
agents, serological assessment of gastric mucosal
abnormalities, identification and surveillance of
high-risk individuals, and endoscopic mucosal re-
section for gastric dysplasia.
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HH CbC CTOMAITHHUA paK. HpOBem,ane Ha CKpUHHUH-
roBO CEpOInOrn4YHO H3cCjieBaHE 3a IMpEelHeHKa Ha
¢YHKHHOHaﬂHOTO CbCTOAHHE HAa CTOMaxa U OTKpPH-
BdaH€ Ha CTOMAIIHHU JIMTABUYHW HAPYIIEHUA. I/I,Z[EH-
TI/I(l)I/ILII/IpaHe 4 Ha6mo,qem/1e Ha BUCOKO PUCKOBHUTE
WHAWBUAW WU €HAOCKOIICKAa MYKO3Ha pe3eKIHrdAd 3a
CTOMalllHAa JUCI1JIa3usd.

Kiawo4oBu AyMH: cTOoMalleH pak, PUCKOBH
dakTopH, paHHA [MArHO3a, MPEKaHIEPO3H, CKPHU-
HUHT, TPEBEHLIUSA

Key words: gastric cancer, risk factors, early
diagnosis, precanceroses, screening, prevention

SOCIAL EPIDEMIOLOGY
OF GASTRIC CANCER

Gastric cancer (GC) steadily occupies a leading
position among oncological diseases worldwide.
[t is the fourth most frequently occurring malig-
nancy after lung, breast, and colorectal cancer,
and the second most common cause of death
from cancer worldwide. Recent epidemiological
trials convincingly show the medical and socio-
economic importance of this fatal pathology.
Age-standardized rate of GC is projected to fall
by 21% per year in the United Kingdom (24).
Concerning GC incidence, mortality and surviv-
al, there is a great variability across countries.
Its burden is particularly increasing in develop-
ing countries. In the developed European coun-
tries, there is rising awareness of social inequal-
ities as an important public health issue. GC
incidence rates increase in less developed and
economically transitioning countries because of
adoption of unhealthy Western lifestyles such
as tobacco smoking, physical inactivity and con-
sumption of calorie-dense food. The proportion
of new cancer cases diagnosed in these coun-
tries is projected to increase from about 56%
of the world total in 2008 to more than 60% in
2030 because of the increasing trends in cancer
rates along with expected increases in life ex-
pectancy and population growth (17).

In Bulgaria, the standardized prevalence
rates of GC during the recent decade vary be-
tween 69.8 in 2001, 80.6 in 2007, and 74.4 per

100 000 inhabitants in 2010. GC mortality rate
in 2010 reaches a total of 1273 deaths or 7.7%
of all deaths thus coming third after the cancers
of trachea, bronchus and lung and colon cancer.

ETIOLOGY AND RISK FACTORS

Etiology of GC includes Helicobacter pylori (H.
pylori)-infection, diet, life-style, tobacco smok-
ing, alcohol consumption, genetic susceptibil-
ity and environmental risk factors (6). This is a
multifactorial disease and removing one factor
does not prevent all cases (11). Carcinogenic
risk is modified by strain-specific bacterial
components, host responses and/or specific
host-microbe interactions.

To the numerous risk factors for GC belong
heavy alcohol consumption, salt overconsump-
tion, intensive tobacco smoking, non-healthy
life-style, genetic defects and predisposition,
bile reflux, reduced salt-acid secretion and pep-
sinogen status.

H. PYLORI INFECTION -
THE MAIN RISK FACTOR FOR GC

Until the discovery of H. pylori, the environ-
mental agent triggering this sequence of events
was unknown, however, factors such as a high
dietary salt intake, bile reflux, and bacterial
production of nitrites, from nitrogenous con-
stituents in food, breaching the mucus barrier
of the stomach were implicated (10). Already in
1994, the International Agency for Research on
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Cancer (IARC) and the World Health Organiza-
tion (WHO) designate H. pylori as a definite car-
cinogen for gastric cancer based on epidemio-
logical data. There is association between H. py-
lori-infection and GC where 80% or more of H.
pylori-infected persons would develop atrophic
gastritis. According to the contemporary H. py-
lori paradigm, there is sufficient evidence that
this infection plays a primary pathogenetic role
in GC. H. pylori-infection is the most consistent
and essential risk factor for GC in 70-95 % of
all GC cases and the most common proven risk
factor for human non-cardiac GC (21). In this
respect, its elimination is the most promising
strategy to reduce GC incidence rate. The effect
of all nutritional components and environmen-
tal elements contributing to the development of
GC is strictly dependent on H. pylori-infection.
H. pylori-infection carries the same risk for the
intestinal and diffuse histologic types of gastric
cancer (21). Most gastric cancers of these two
types arise from mucosa infected by H. pylori.
H. pylori-infection acts as a chronic inflamma-
tory stimulus inducing progression of gastritis
to gastric atrophy and then to gastric cancer.
Subsequently, credence to the theory that at-
rophy, intestinal metaplasia, and dysplasia are
more common in H. pylori-positive individuals
than in negative ones was lent (10). The rela-
tionship between H. pylori-infection and GC has
repeatedly been proved in epidemiological, ex-
perimental, and clinical prospective studies.

A recent meta-analysis demonstrates a
pooled relative risk (RR) for GC of 1.07 for al-
cohol drinkers and of 1.20 for heavy ones when
compared for non-drinkers (35). The pooled
RR estimates are higher for gastric non-cardia
than for gastric cardia adenocarcinoma.

A strong association between salt intake
and high salt taste sensitivity threshold score,
on the one hand, and GC risk, on the other hand,
is established within a hospital-based case-con-
trol study of 300 GC patients and 600 cancer-
free controls interviewed with a structured, 80-
item questionnaire (38). This risk is quantified
in relation to dietary salt exposure in the year

before the onset of symptoms through sodium
intake by a food frequency questionnaire, main
food items/groups contributing to dietary sodi-
um intake, visual analogical scale for salt intake
preference, and use of table salt and the impor-
tance of salt intake is supported (27).

Tobacco smoking is classified as a group-
one carcinogen for GC by the WHO Interna-
tional Agency for Research on Cancer, indicat-
ing that sufficient evidence exists in humans.
The effects of three promoter interleukin-10
polymorphisms (-1082A>G, -819T>C, and -592
A>C), H. pylori-infection, and tobacco smoking
on the risk of intestinal-type non-cardia gastric
cancer are examined in a case-control study
(19). There are positive associations with such
an increased risk only in H. pylori-positive sub-
jects and current tobacco smokers.

The intake of total meat, red meat, and pro-
cessed meat is significantly and positively as-
sociated with non-cardia GC rather than with
gastric cardia cancer. On the other hand, cere-
al fibre intake is related with reduced GC risk
(12). There is a strong and significant negative
association between adherence to a traditional
Mediterranean dietary pattern (high intake of
fruit and vegetables, cereals, fish, olive oil, leg-
umes, moderate intake of alcohol and low intake
of meat and dairy products) and GC. GC risk is
significantly and inversely associated with plas-
ma prediagnostic circulating level of vitamin C,
some carotenoids (b-cryptoxantin and zeaxan-
tin) retinol and alpha-tocopherol (12).

Polymorphisms of the TLRZ and TLR4
genes are associated with an increased GC risk
in Brazil (4). There is a significant association
between insulin-like growth factor-1 gene poly-
morphisms and GC risk as well as a positive and
dose-dependent association between the num-
ber of risk alleles and GC risk in Japan (9). The
polymorphism of estrogen response element in
gene promoter of TFF1, a cysteine-rich protein,
relates with an increased susceptibility to GC
(25). Polymorphisms of prostate stem cell an-
tigen, T allele of rs2294008C>T and A allele of
rs2976392G>A, are related with a higher risk
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of both intestinal- and diffuse-type GC (28).
Compared with the apurinic/apyrimidinic en-
donuclease-1 TT genotype, individuals with the
variant TG/GG genotypes have a significantly
increased GC risk, more pronounced among
subgroups of subjects aged <60 years, males,
ever tobacco smokers, and ever drinkers (13).
Polymorphisms of ICAM-1 K469E can be a use-
ful biomarker for identifying individuals with
higher GC risk, predicting disease progression
and guiding individualized treatment (34).
Gastric intestinal metaplasia caused by bile
reflux is a precancerous gastric adenocarcinomal
lesion related with cyclooxygenase-2 (COX-2) in-
duction. The expression of COX-2, CDX1, SHP and
CCAAT element-binding protein beta messenger
RNA in human intestinal metaplasia lesions are
significantly higher than in those associated with
gastritis. Bile acids initiate lineage-addicted gas-
troesophageal tumourigenesis by suppressing
the epidermal growth factor receptor-proto-on-
cogene AKT axis and induce intestinal metapla-
sia at the gastroesophageal junction by activat-
ing the lineage-specific differentiation program
and the NF-kappa B-CDX2 axis. Bile acid reflux in
patients with Barrett’s esophagus may increase
reactive oxygen species production and cell
proliferation via activation of PI-PLC gamma-2,
ERK2 MAP kinase, and NADPH oxidase NOX5-S,
thereby contributing to cancerogenesis (14 ).
Delineated bacterial and host mediators
augmenting GC risk among target infected pop-
ulations at higher neoplasticrisk are of research
interest. This risk is higher in populations with
greater prevalence of type 1 diabetes mellitus
(RR 0f 1.60), suggesting an insulin-independent
carcinogenic process, and that of mortality due
to GC is higher in the patients with than in those
without diabetes mellitus (RR of 1.62) (22).
Gastric precancerous conditions are associ-
ated with polymorphisms in the cytotoxin-asso-
ciated gene A-related genes, in the genes involved
in host immunity against H. pylori-infection, or
of the genes essential for the development/dif-
ferentiation of the gastric epithelial cells. Ge-
netic epidemiological studies of these associa-

tions with such and other gene polymorphisms
in various pathways like oxidative DNA damage
repair provide useful evidence for individualized
GC prevention. Polymorphisms in several genes
increase the risk for GC development.

THE IMPORTANCE
OF H. PYLORI ERADICATION

H. pylori eradication is one of the most prom-
ising preventive strategies in the fight against
GC. Overall benefit of eradication therapy in
preventing the subsequent GC development is
1.1 versus 1.7 for placebo. Pooled data of six
studies followed for 4 to 10 years show a RR
for GC after H. pylori eradication of 0.65. This
treatment is more effective before preneoplas-
tic conditions and in absent atrophic gastri-
tis or intestinal metaplasia at baseline (21). It
abolishes the inflammatory response. Besides
it slows or even regresses atrophy. Gastric atro-
phy may be reversible in the corpus rather than
in the antrum. There is, however, no effect on
gastric intestinal metaplasia (40). The effects of
H. pylori eradication and GC risk depend on the
grade and extent of preneoplastic lesions such
as atrophic gastritis and intestinal metaplasia at
the time of eradication (40). The Japanese Soci-
ety for Helicobacter Research recommends that
H. pylori-infection should be treated by eradica-
tion therapy (1). There are absolute indications
for this eradication in cases of high GC risk such
as first degree relatives of family members with
diagnosis of GC, patients with previous gas-
tric operation prior to gastric neoplasia, MALT
lymphoma, adenoma and cancer as well. In ac-
cordance to Maastricht 4 conssenssus (21) the
successful H. pylori eradication is a chance for
gastric cancer prevention

EARLY DIAGNOSIS OF PRECANCEROSES

There are five main preneoplastic lesions:
atrophic gastritis, intestinal metaplasia, adeno-
matous polyp, dysplasia and gastric ulcer with
dysplasia. The European Society of Gastroin-
testinal Endoscopy, the European Helicobacter
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Study Group, the European Society of Pathology
and the Sociedade Portuguesa de Endoscopia
Digestiva develop evidence-based guidelines on
the management of patients with precancerous
conditions and lesions of the stomach (MAPS)
(8). The first recognized precancerous histologic
change in stomach is active chronic inflamma-
tion which may either persist as non-atrophic
chronic gastritis (no gland loss), or advance to
multifocal atrophic gastritis. The next steps are:
intestinal metaplasia (first ‘complete’ and then
‘incomplete’) dysplasia, low-grade and high-
grade dysplasia, equivalent to ‘carcinoma in situ’
(2). Chronic atrophic gastritis is an inflammato-
ry condition characterized by the loss of gastric
glandular structures which are replaced either
by connective tissue (non-metaplastic atrophy),
or by glandular structures inappropriate for lo-
cation (meta-plastic atrophy). It relates with two
different types of tumours: intestinal-type GC
and type I gastric carcinoid (36).

There are statistically significant associa-
tions between ABO genotype and GC, atrophic
gastritis, and H. pylori-infection. An increased
GC risk is observed with addition of the A allele
and a decreased one - with that of the B allele
(26). Gastric juice prostaglandin E2 and pep-
tide growth factors (epidermal growth factor
and transforming growth factor o) are potential
markers of chronic atrophic gastritis, intestinal
metaplasia, and GC (5). Intestinal-type GC is usu-
ally accompanied by intestinal metaplasia and
leads to cancer via dysplasia, and thus intestinal
metaplasia is considered a dependable morpho-
logical marker for GC risk (3). Intestinal meta-
plasia increases GC risk by six-fold. It is detected
in nearly one of every four patients undergoing
upper endoscopy. Its prevalence rate is signifi-
cantly higher in patients with H. pylori-infection,
in first-degree relatives of GC patients, in tobacco
smokers and it increases with patient’s age (40).

The combined loss of expression of sev-
en metaplasia biomarkers (MUC13, CDH17,
OLFM4, KRT20, LGALS4, MUC5AC, and REG4)
is considered an independent prognostic indi-
cator in undifferentiated or stage II/II1 GC (33).

The ectopic expression of CDX2 and villin may
be involved in early-stage intestinal metaplasia
and tumourigenesis in gastric cardia and villin
expression may be regulated by CDX2 (37).

Yearly endoscopic control is justified in any
intestinal metaplasia patients with at least one
of these conditions: extension >20%; presence
of incomplete type; first-degree relative of GC pa-
tients, and tobacco smokers (40). Adenomatous
gastric polyps are sessile or pedunculated lesions
that originate in the gastric epithelium or sub-
mucosa and protrude into the stomach lumen.
Their malignant potential to GC depends on the
histological type. Image enhancement endoscopy
including magnifying observation with narrow-
band imaging system and microscopic magnify-
ing observation opens the possibility of optical
biopsy for early GC diagnosis (18). Therefore, en-
doscopic control with histological examination is
the gold standard for screening and surveillance.

The following preneoplastic high risk con-
ditions require endoscopic follow-up: perni-
cious anaemia with type A autoimmune atroph-
ic gastritis, histological and/or serological signs
of subtotal or total atrophic gastritis with hypo-
or achlorhydria, diagnosis/removal of gastric
adenoma, regular follow-up in moderate to
severe atrophy at two-three-year intervals and
three-six-month ones for dysplasia as well as
Barrett’s esophagus with carditis.

SCREENING FOR GC

Nowadays, screening for GC risk uses the ABC
method’ through combined assay for serum an-
ti-H. pylori IgG antibody titres and serum pep-
sinogen (PG) I and II levels. It is cost-effective
in countries with high GC incidence rates. Risk
stratification could enhance its cost-effectiveness
in populations at moderate risk. Before H. pylori
eradication, this examination reveals the follow-
ing four risk groups: group A H. pylori (-)PG(-)
or infection-free subjects; group B H. pylori (+)
PG(-) or chronic atrophic gastritis free or mild;
group C H. pylori (+)PG(+) or chronic atrophic
gastritis, and group D H. pylori (-)PG(+) or severe
chronic atrophic gastritis with extensive intesti-
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nal metaplasia (23). The interval for screening
by the ABC method does not need be yearly, and
an interval of about five years is recommended.
Besides endoscopic examination should be per-
formed at least once every three years for group
B, at least once every two years for group C, and
annually for group D. Group A should be excluded
from the examination (23). ABC screening for GC
is, however, not applicable in an ageing Japanese
population with high prevalence of atrophic gas-
tritis and H. pylori-infection (30).

The annual endoscopic examination is the
most common practical screening strategy for
patients with atrophic gastritis and intestinal
metaplasia in Korea (31). There is empirical
evidence of improved cost efficiency of an en-
doscopic surveillance programme for GC in Sin-
gapore as economies of scale and self-learning
are the most important mechanisms for cost
reduction (39).

MODERN PREVENTION MEASURES

Early detection and diagnosis of gastric adeno-
matous polyposis and polypectomy in combina-
tion with H. pylori eradication and correction of
significant risk factors could be an important
part of promising GC prevention strategies (20).
Serology-based tests as screening markers for
preneoplastic gastric mucosal changes have the
potential for the early detection of gastric mu-
cosal changes with GC risk or for the identifi-
cation of the patients who are at high risk that
require a close clinical follow-up (29). However,
usage of congo-red chromoendoscopy proves
that GCs emerging after H. pylori eradication
arise exclusively from non-acid-secreting areas
(15). This is confirmed by the histological de-
tection of sustained hyperproliferation and ac-
cumulation of p53 protein in these areas.
Aspirin and non-steroidal anti-inflammatory
drugs (NSAIDs) could suppress GC growth and
induce apoptosis in GC cell lines. It is biologically
plausible that their clinical application has the
potential to prevent GG. Primary prevention tri-
als of aspirin in populations at high GC risk are
warranted (10). However, trials of supplementa-

tion with vitamin C, beta-carotene, vitamin E, se-
lenium, molybdenum, and antioxidants in GC pre-
vention cancer show conflicting results (10). Two
recent meta-analyses examine statin use and can-
cer. They identify one relevant randomized con-
trolled trial demonstrating that RR of GC with sta-
tin use is of 1.0. Epidemiological studies suggest
that such a usage is associated with a significant
reduction in this RR of 0.59 (10). The evidence
of the relationship between physical activity and
GC risk can be applied to refine the public health
recommendations on the type, dose and timing of
physical activity required to reduce this risk. They
are for 30-60 min of at least moderate-intensity
activity for at least five days weekly. Obviously, in-
tensive physical activity is an integral component
of modern GC prevention programs.

Recently, a clinical case of a successful GC
prevention has been reported in Bulgaria (32).

FUTURE PREVENTION TRENDS

Aspirin may decrease GC incidence rate by ap-
proximately 30%. AspECT (Aspirin and Esome-
prazole Chemoprevention Trial) aims not only
at preventing GC but also at decreasing gastric
side effects by combining aspirin with potent
acid-suppressing drugs. Aspirin could be the
world’s first proven chemopreventive agent
(16). Endoscopic surveillance is still needed,
especially in subjects at higher risk as their
definition is the future challenge (11). Vaccina-
tion and screening among minority populations
could be implemented against the infections
with GC-related agents.

The most essential current prevention
strategies include the following actions: eradi-
cation of H-pylori-infection, monitoring of pa-
tients with precanceroses as well as after eradi-
cation of H. pylori-infection, regular endoscopic
control, administration of aspirin and NSAIDs,
proper intake of fresh vegetables and fruits,
vaccination against infections with GC-related
agents, serological assessment of gastric mu-
cosal abnormalities, identification and surveil-
lance of high-risk individuals, and endoscopic
mucosal resection for gastric dysplasia.
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Advances in GC stem cell markers such as

CD44, CD90, CD133 and Musashi-1 reveal novel
information on tumour cell behaviour and dis-
ease progression implicated for therapeutics.
Future studies could uncover the molecular
mechanisms of chronic inflammation-mediated
oncogenic transformation and provide options
for effective GC prevention and intervention (7).
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PE3IOME

ABSTRACT

BbBEJEHHE

XopaTa, mojjiexand Ha NporpaMu 3a ONTHUMH3U-
paHe Ha TeJleCHaTa Maca HEMPeK'bCHATO Ce YBeJIU-
yaBaT. EQekTUBHUTE MeTOAU 3a pejylUpaHe Ha
TeJIeCHA Maca, JieYeHHe Ha 3aT/'bCTsBaHe, 3aXapeH
nabeT TUI 2, META60JIUTEH CUHPOM U JIP. Ca JU-
eTHUYeH PeXUM U ONTUMaTHO GU3UYECKO HATOBap-
BaHe. [IEJI HA [TPOYUBAHETO: HacrosawoTo npo-
y4YBaHe MMallle 3a LieJ Jla U3cjae/iBa MPoMsSHATa Ha
aHaepoOHUS Mpar cJej NpujaralHe Ha TpUMeceyHa
crenMasiM3vupaHa TPEHUPOBBYHA U IMEeTUYHA MPO-
rpama.

MATEPHUAJI U METOAU

['pymna ot 15 3apaBu )xeHu Ha Bb3pacT 31.36+5.95 1.
u ¢ BMI 22.53+3.94 1o6poBoJIHO 6sixa MO/JI0KEHU
Ha TPHYMeceyHa nporpamMa cbC cnequduyeH JBura-
TeJIeH U JJUeTHYEeH PEXUM C LieJl oJo6psiBaHe Ha
¢dusnyeckaTa paboTOCNOCOGHOCT U ONTHUMHU3UPA-

INTRODUCTION

The number of people subject to regimens for op-
timizing body mass constantly increases. The ef-
fective methods for body weight reduction, treat-
ment of obesity, diabetes mellitus type 2, metabolic
syndrome etc. are proper diet and optimal physical
activity. AIM; The study was aimed at investigating
the change in the range of the anaerobic threshold
following a three-month specialized training and di-
etary program.

MATERIAL AND METHODS

A group of 15 healthy woman volunteers aged
31+5.95 with BMI 22.53+3.94 kg/m? underwent a
three-month program of specific motor and dietary
regimen aimed at improving physical capacity and
optimizing body mass. Training sessions with in-
tensive exercise (aerobics) were carried out trice-
weekly. The partcipants were on a four meal food
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He Ha TeJjiecHaTa Maca. /lBUratesHaTa aKTUBHOCT
BKJIIOYBAllle TPUKPATHO CEJMUYHO HHTEH3UBHO
¢du3ryecko HaToOBapBaHe (TPEHUPOBKU aepoOUKa),
a XpaHUTEJHUAT NpHUeM Oe YeTHPHUKpATEeH U orpa-
HuueH 70 2500 kcal/24 h. B HauasoTo U B Kpast Ha
mporpaMara Oelile ompejie/ieH aHAaepOOHUS Mpar
(AIl) Ha yyacTHUYKHUTE.

PE3YJITATHU

[Ipean HayaJOTO Ha eKCllepUMEHTa/IHUs Mepu-
0/l HaTOBapBaHETO, MNPU KOETO Y4YaCTHUYKHTE
nocturaxa All 6eme 95.45+3.66 W, a ciep kpas
Ha TpeTus Mecel, 6e CUrHUPHUKAHTHO I10-BUCO-
ko - 133.64+7.42 W, P<0.001. Hamana usrapsiHe-
TO Ha BbIexugpaTty npu All (ot 82.19%£15.36 no
52.64+16.96 kcal/h, P<0.05) 3a cmeTka Ha eHep-
rUifHa j0CcTaBKa oT Ma3HUHU (0T 242.55+21.92 no
354.45+10.84 kcal/h, P<0.001).

3AK/IIOYEHUE

[IpoBesieHaTa, [AOCTBIHA, TpUMeceyHa TpPEHU-
pOBBYHA U JWeTUYHa nporpama nosuimu All Ha
y4aCTHUYKHUTE. MeTaboIu3MbT ce U3MECTHU B IO-
COKa MpeuMylLIeCTBEHA J0CTaBKa Ha eHeprus oOT
OKHUCJIEHHETO Ha MacTH, B YCJIOBUE Ha aepobHO Ha-
TOBapBaHe.

KinwuyoBu aymm: /luetudeHn pexuM, [lBurare-
JieH pexxuM, AHaepo6eH npar, Peaykuusa Ha Tesec-
Ha Maca

regimen providing up to 2500 kcal/24 h. The range
of anaerobic threshold (AT) was determined at the
beginning and at the end of the program.

RESULTS

Before the beginning of the progrm the stage of
loading in the AT range was 95+3.94 W. After the
end of third month it increased significantly to
133.64+7.42 W, P<0.001. Carbohydrate burning lev-
el in the AT range decreased (from 82.19+15.36 to
52.64+16.96 kcal/h, P<0.05) at the expense of the fat
energy supply (from 242.55£21.92 to 354.45+10.84
kcal/h, P<0.001).

CONCLUSION

The tree-month accessible training and dietary pro-
gram increased the range of AT. The metabolism
shifted to predominant supply of energy at the ex-
pense of fat oxidation under the conditions of aero-
bic loading.

Key words: dietary regimen, training program,
anaerobic threshold, body mass reduction

INTRODUCTION

The number of people subject to regimens for
optimizing body mass increases constantly.
Corpulence, obesity, metabolic syndrome and
related deseases including cancer are impor-
tant issues for conemporary medicine. The
main ethiological factors for overweight are
inproper diet and reduced physical activity!™ 7.,
Effective treatment for these conditions include
hypocaloric diet and optimal physical activity™
%1, Aerobic training programs have proven their
efficacy both with young people (improvement
of working capacity) and with adults!* ¢ 12,
Working muscles need energy during
physical activity, whose supply depends on

the individual capabilities of the cardiovas-
cular system, respiratory system, blood etc.
When the loading intensity is increased above
AT the energy can not be produced by aero-
bic reactions!'* 3. In loadings above AT energy
supply is predominantly anaerobic, blood lac-
tat increases and a state of fatigue is guickly
reached. The range of AT is an effective assess-
ment criterion of physical fitness both of hel-
thy people and of patiants with cardiovascular
deseases!3l.

AIM

The study was aimed at investigating the
change of the anaerobic threshold following a
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three-minth specialized training and dietary
program.

MATERIAL AND METHODS

A group of 15 healthy woman volunteers aged
31+5.95 with BMI 22.53+3.94 kg/m? under-
went a three-month program of specific motor
and dietary regimen aimed at improving physi-
cal capacity and optimizing body mass. The in-
vestigation included helthy women with clear
medical history, and normal leves of blood fast-
ing glucose, cholesterol, tryglyceride and HDL-
cholesterol. The participants passed initial
physical eaxmination. The volunteers with ab-
normal physical or blood tests were excluded.
Before the beginning of the program detailed
information was provided and the women
signed an information consent form.

The anaerobic threshold (AT) of the paetici-
pants was determined at the beginning and at
the end of the program.

TRAINING PROGRAM

Training sessions in Tae Bo (a type of intensive
aerobics with martal art components) were
carrid out thrice-weekly with a duration of 45-
70 min according to the increasing physical po-
tential of the participants. Choreography cosist-
ed of series of punches and kicks, and aerobic
steps set to rhythmic music. The basic set at the
start of the sessions was made more and more
complicated by adding more complex coordina-
tion movements, and increasing the tempo, and
duration of the music. Due to the high intensity
of performed combinations, in aerobics a mix
type of energy supply is predominant including
both aerobic and anaerobic pathways for the
production of ATP in muscles!*',

DIETARY PROGRAM

The participants were on a four meal food regi-
men providing up to 2500 kcal/24 h, distrib-
uted in the following way: 1% breakfast - 20 %
energy intake; 2™ breakfast - 10% ei.; lunch -
45% ei.; dinner - 25% ei. The last meal of the

day was at 18:30 h. Intake of salt, refined sugar,
and cholesterol was reduced, and intake of fats
was un to 25-30%, as instructions for avoidance
of saturated fatty acids were followed. For con-
troling the food intake the women filled in die-
tary protocols and handed them in at the end of
each week. Given the inreased energy expendi-
ture and the desire for enhancement of muscle
strenght and endurance, a controlled protein
intake was introduced which was provided by
protein blocks and reduced to 1.5 g/kg/24 h. All
participants took L-carnitine (L-carnitine tar-
trate) and Lipozan (Neuber, Austria) in doses of
3x500 mg for both preparations.

ANAEROBIC THRESHOLD

AT was evaluated twice using spiroergometry
tests of the SHILLER AT104 SpiroErgo system
(Switzerland). The functional test began with
symchronization of measurement - without
loadind and with normal breathing for about 40
s, followed by a period of warming up for 1-3
minutes, and effective loading with a step-by-
step increase of 30 W every two minutes. The
recovery period proceded with 10% of peak
loading for a minimum of five minutes. Spiroer-
gometry tests were carried out without a train-
ing session or heavy physical loading during the
precedind day.

Results were presented as X+SD. A two-
way ANOVA t-test (STSTISTICA v. 6.0, StatSoft,
U.S.A.) was performed to determine the authen-
tity of variance between the value of the indi-
ces which were measured twice. A variance at
P<0.05 was considered as significant.

RESULTS AND DISCUSSION

Before the beginning of the program the loading
under which the AT was achieved was 95+3.94
W. After the end of third month it increased sig-
nificantly to 133.64+7.42 W (P<0.001). The ini-
tial hearth rate at the AT level was 128+3.33 b
p m and the final - 147.00+4.37 b p m (P<0.05).
Oxygen consumption at AT (VO,AT) before the
start of the investigation was 1.09+0.06 1/min.
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VO_AT at the final tests increased significantly -

1.40+0.06 1/min (P<0.001) (Table 1).

Table 1. The loading (W), hearth rate (b p m) and
oxygen consumption (I/mim) at the AT before and
after the programe.

The loading Hearth rate Oxygen consumption
(W) at AT (b p m) at AT (I/min) at AT
Before 95.45+3.66 128+3.33 1.09+0.06
After 133.64+7.42 147.00+4.37 1.40+0.06
P P<0.001 P<0.001 P<0.001

Initial levels of fat oxidation of the AT was
242.55%2.92 kcal/h and at the end increased to
354.45%£10.84 kcal/h, P<0.001. Energy supply
by carbohydrate at AT prior to the programe
was 82.19£15.36 kcal/h and decreased signifi-
cantly to 52.64+16.96 (P<0.05) after the third
month (Figure 1).

A high ventilation (VE) / carbon dioxyde
production (VCO,) ratio (VE/VCOZSlope) is con-
sidered an unfavorable prognostic marker for
patiants with cardiovascular deseases!®. VE/

effect of training programs applyed for threat-
ment of metabolic deseases'®. The comput-
ed VE/VCOZSlope of the participants decreased
significantly from 26.63+2.37 to 24.8+2.36
(P<0.05).

The increased AT indicate that in the third
month a kind of adaptation occurs and under
the conditions of aerobic loading metabolism
shifts to predominant energy supply at the ex-
pense of fat oxidation in mitochondria. These
changes provide a delay of the onset of fatigue
and improve the working capacity.

CONCLUSION

The tree-month accessible training and dietary
program increased the range of AT.
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u ewvesnexudpamu (kcal/h) npu AT npedu u caed npoepamama.
P<0.001
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Figure 1. The levels of fat oxidation (kcal/h) and energy supply by
carbohydrate (kcal/h) before and after the programe
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PE3IOME

ABSTRACT

HEA

LlesiTa Ha MPOy4YBaHETO € Jla YCTAHOBHU YeCcToTaTa
Ha UCTUHCKH JJIaHHU JepMaTorinpuiHu u3obpa-
»KeHHUs B obusiacTTa Ha TeHapa (Th) u xunoreHapa
(Hy) npu mnsodppeHHo 60/1HU B CpaBHEHHE C KOH-
TPOJIHM JIULIA.

MATEPHUAJI U METOAU

B npoy4yBaHeTO ca BKJIIOUeHH 68 XOCTUTaIU3UPaAHU
musoppeHHo 60siHU (38 Mbxke, 30 KeHHU) Ha cpej-
Ha Bb3pacT 32.01+9.69 r. u KOHTpOJIHA rpyna oT 63
KJIMHUYHO 3/IpaBU MCUXUYHO UHAMBHAA (36 MbKe
1 32 eHH) Ha cpefHa Bb3pacT 39.12+ 9.88 r. OTme-
YaT'bLIUTE Ca CHEMaHHU MO TUNOTPAdCKUsI METOA U
M3CJIe/iBaHU C IOMOLITA Ha JIeKo yBesndyeHue (6D).
JlaHHUTe NanuJapHU U306pakeHUs ca U3cjie/Ba-

AIM

The aim of this study was to determine the incidence
of palmar dermatoglyphic patterns in the thenar
(Th) and hypothenar (Hy) areas in schizophrenic
patients and control subjects.

MATERIAL AND METHODS

The study included 68 schizophrenia patients (38
men, 30 women) aged 32.01+£9.69 years and a
normal comparison group of 68 mentally healthy
subjects (36 men and 32 women) agd 39.12 + 9.88
years. Rolled palmprints have been obtained using
an ink method and nave been read with light (6D)
magnification. Palmar dermatoglyphic patterns
were examined in the hypothenar (Hy) area and in
the thenar area and first interdigital space (Th/I).

CBngarian medicine vol. 3 Ne 3/2013




HH B o6JiacTTa Ha xunoTteHapa (Hy) u TeHapa 3ae[-
Ho c [ unTepaurutanHo noJe (Th/I).

PE3Y/JITATH

[TosyyeHuTe pe3yaTaTH MOKA3BaT MOBUILEHA Yec-
TOTA Ha WCTUHCKHU AJIaHHU u306pakeHus B Hy u
HaMasieHa 4dectota B Th/I mpu mwusoppeHHO 60-
JHUTEe MbXe. [Ipy )KeHUTe Hal-4eCTH OT UCTHUH-
CKUTe M300pakeHHsI B 06JiacTTa Ha XUIOTeHapa
ca paguanHuTe npuMku (L), kaTo Ha sisiBaTa pbKa
e HaJIUIle TMO0-U3PA3EHO MOBHUIIEHHE CIPSIMO KOH-
TpoJsiHaTa rpyna. llusoppeHHo 60JHUTE KEHU T10-
Ka3BaT HaMaJsleHa 4ecTOTa Ha M300paKeHUsTa B
obJsiacTTa Ha TeHapa. PayKTyHpallaTa acCuMeTpust
e no-u3paseHa 3a Hy nusobpaxkeHusi Ipu MbXKETE U
3a Th/I n306paxeHUs IPH }KEHUTE.

U3Boau

[losyyeHuTe pe3ysnTaTH O4epTaBaT CaMO TEHJEH-
oud B pas3juiuATa B AJIAHHHUTE ﬂepMaTOI‘III/ICl)I/I,
KaTo He JIOCTUTaT CTaTUCTUYEeCKa 3HAaYMMOCT. [la-
HHHUTE HaCO4YBAT BHHMMAHHETO KBM BB3MOXKHHUTE
IIPUYMHU 33 YCTAHOBEHUTE PA3JINYUA U CBbP3aHU-
Te C TAX M0JIOBU 0COGEHOCTH B pa3BUTUETO HA IIU-
30¢peHUsTA.

Knw4doBu aymu: depmamoazauguka, wusogpe-
HUsl, meHap, XunomeHap, 0AaHHU depmamozauguy-
HU U306paXCEHUSI.

RESULTS

The results showed an increased incidence of true
palm patterns in the Hy area and reduced incidence
in the Th/I in schizophrenic males. The most com-
mon of the palm patterns in females were the radial
loops (Lr) in the hypothenar area and the differ-
ences from the control group were greater for the
left hand. Schizophrenic females showed lower inci-
dence of true patterns in the thenar area. Fluctuat-
ing asymmetry was higher for Hy patterns in males
and for Th/I patterns in females.

CONCLUSIONS

A tendency rather than statistically significant dif-
ference in the palmar dermatoglyphic patterns is
observed between schizophrenia patients and con-
trol subjects. The results point to possible causes of
the observed heterogeneity and the gender related
characteristics in the development of schizophrenia.

Keywords: dermatoglyphics, schizophrenia,
thenar, hypothenar, palmar dermatoglyphic patterns.

INTRODUCTION

Dermatoglyphics is that part of science which
studies the structure of the skin patterns on the
fingers, palms and soles in order to determine
the characteristics of an individual. Purkinje
(1823) was the first who tried to systematize
the fingerprint images (1), but practical clas-
sification, that is still valid offers F. Galton in
1891 (2).

Dermatoglyphic features are valuable signs
not only for their use in the identification of
the individuals due to their ontogenetic stabil-
ity, but also because of the specificity of certain
dermatoglyphic abnormalities in some diseas-
es. The development of genetic research helps
to establish the relationship of certain derma-

toglyphic traits with a number of chromosomal
aberrations such as Langdon Down syndrome,
the Klinefelter syndrome, Turner syndrome,
trisomy 17 and 18 (3). There is evidence for ab-
normalities in the finger patterns in sickle-cell
disease, psoriasis, epilepsy, cancer, congenital
heart disease, lupus erythematodes, mental
disorders (4).

The importance of dermatoglyphics as
biological markers of abnormal neurodevel-
opment in schizophrenia is associated with
the common ectodermal origin of the brain
and dermal patterns and the strictly defined
periods of embryonic formation of papillary
ridges that defines them as potential chron-
omarkers in determining the time of exposure
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to prenatal insults. This applies primarily to
the degree of fluctuating asymmetry, which
is a random deviation from symmetry typical
for the individuals, and is a sign of ontogenet-
ic stability in different organisms, including
humans (5, 6). The high degree of fluctuating
asymmetry is considered a sign of impaired
neurodevelopment occurring during the for-
mation of papillary ridges, which is during
the III-V months of embryogenesis. The main
differentiation of the papillary ridges ends at
the end of the IV month of prenatal develop-
ment, but the ridges do not rise above the skin
surface before the 18th week of gestation. The
ridge patterns appear first on the pads of the
fingers, and later on the palms and then on
the soles (7). The critical period in differen-
tiation is the III month, which is before the ap-
pearance of fingers on the limb germ. Harmful
agents of different origin may interfere during
the formation of the ridges and disrupt their
normal development. It is obvious that de-
viations from the normal configuration of the
papillary ridges can only be a result of genetic
or exogenous factors acting during the period
of embryogenesis.

The data with the greatest diagnostic value
on palmar dermatoglyphics in schizophrenia,
though limited in practice, is the low a-b ridge
count, followed by differences in the atd angle
and palm creases in schizophrenic patients
compared with healthy controls (8, 9, 10, 11).
This is most likely due to the long period of
prenatal morphogenesis of the first interdigi-
tal space defining the a-b ridge count as one of
the most sensitive traits to environmental influ-
ences (12).

The true palm patterns in the areas of the
thenar (Th) and hypothenar (Hy) are among
the least studied dermatoglyphic configura-
tions. Jhingan and Munjal compared 50 males
with catatonic schizophrenia and 50 healthy
individuals of the same gender in quantitative
and qualitative dermatoglyphic characteris-
tics. Regarding the palm prints the authors
observed a greater proportion of papillary

patterns in the hypothenar area in the schizo-
phrenic patients compared with the control
subjects, though the differences did not reach
statistical significance. The frequency of the
images in the thenar and the first inter-digital
space (Th/I) was lower in the patients than in
the controls (13).

In a comparative dermatoglyphic study of
106 males and 205 females with schizophre-
nia and a control group of 200 males and 200
females Gyenis et al. established significant
differences in the incidence of true palm pat-
terns in the hypothenar area in schizophrenic
females compared with healthy individuals of
the same gender (14). The authors observed a
reduction in the incidence of the palm patterns
in the area of the thenar in the patients, and the
differences were significant for the right hand
in males and the left hand in females. Recent
studies confirm the presence of gender differ-
ences in the palm patterns. Ozyurt et al. imply
a greater susceptibility of males to disruptions
in normal brain development in schizophrenia,
which is consistent with other dermatoglyphic
studies (15, 16, 17).

The aim of this study was to determine the
incidence of true palmar dermatoglyphic pat-
terns in the areas of thenar (Th) and hypoth-
enar (Hy) in schizophrenic patients and control
subjects.

MATERIAL AND METHODS

SUBJECTS

The study included 68 schizophrenia patients
(38 men, 30 women) aged 32.01+9.69 years,
consecutively admitted to the Clinic of Psy-
chiatry in Plovdiv and the District Psychiatry
Dispensary in Plovdiv. All patients satisfied
DSM-IV criteria for a diagnosis of schizophre-
nia on the basis of case records review, a semi-
structured interview based on a checklist of
items from DSM-IV (18) (performed by one of
the study psychiatrists, V.A.) and information
obtained from relatives to enhance the valid-
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ity of the diagnosis. According to the type of
the disease patients were distributed as fol-
lows: paranoid type - 56, disorganized type
- 1, catatonic type - 2, simple type - 3, undif-
ferentiated type - 6.

Potential subjects were excluded if they
had a history of drug or alcohol abuse, an
identifiable neurological disorder (seizure
disorder, head injury, multiple sclerosis etc.),
any signs of mental retardation or a somatic
disorder with neurological components, diag-
nosis of “schizophrenic spectrum disorders” -
shizophreniform and schizoaffective disorder,
shizotypal, schizoid and paranoid personality
disorder. Potential patients were excluded if
there were evidences of pathological condi-
tions known to be associated with variation
of dermatoglyphic characters, e.g., psoriasis,
congenital abnormalities like polydactylia and
spina bifida, congenital heart disorders, diabe-
tes mellitus, certain diseases with abnormal
caryotype, etc.

The normal comparison group comprised
68 mentally healthy subjects (36 men and 32
women) aged 39.12 * 9.88 years. Normality
was defined as the absence of a major axis I or
axis II disorder according to DSM-IV. Normal
controls satisfied exclusion criteria similar to
those applied to patients. In addition, to sepa-
rate the control from the schizophrenic group
better, potential controls were excluded if they
had a first-degree relative with a history of a
psychotic disorder, major affective disorder or
suicide.

All patients and control subjects were of
Bulgarian origin in order to avoid the potential
confounding effects of racial and ethnic varia-
tion in the expression of MPAs; individuals were
excluded if their parental or grandparental eth-
nic group was other than Bulgarian.

The study was approved by the local Ethics
Committee at the St George University Hospital.
All subjects gave written informed consent to
participate.

ASSESSMENT
OF DERMATOGLYPHIC PATTERNS

A set of dermatoglyphic configurations with
low racial instability and high diagnostic value

was examined (19). Rolled palmprints were ob-
tained using an ink method and were read with
light (6D) magnification. Fingerprinting was
carried out in a passive manner, using a rotary
cone sample divider method. For a greater reli-
ability the scoring of the palmprints was done
separately by two persons according to the
rules in Memorandum on dermatoglyphic no-
menclature (20).

Palmar dermatoglyphic patterns were ex-
amined in the hypothenar (Hy) area and the
thenar area and I interdigital space (Th/I). The
hypothenar patterns were analyzed in accord-
ance with the methods given by Cummins, Mid-
lo (21) as arches - ulnar (Au), radial (Ar) and
carpal (Ac); T-shaped patterns - ulnar (Tu), ra-
dial (Tr) and carpal (Tc); loops- ulnar (Lu), ra-
dial (Lr) and carpal (Lc); whorls (W) and spiral
(Ws) patterns.

The patterns in the thenar and the first in-
terdigital space (ID) were analyzed together. In
order to signify them we used symbols similar
to those of the hypothenar patterns. Traces of
patterns were denoted by V, and the lack of pat-
terns, i.e. the presence of an open arch towards
the first finger was denoted by the symbol
0. The double patterns were marked with an
oblique line (/) between them, with the thenar
pattern in the first place.

The degree of fluctuating asymmetry was
used as a criterion for the body’s ability to neu-
tralize harmful insults during the prenatal peri-
od (22, 23). Fluctuating asymmetry was defined
as the percentage of mismatch in the pattern of
homologous structures, because of the assess-
ment of quality features in the investigated ar-
eas of the palms.

STATISTICAL ANALYSIS

The data were analyzed with SPSS 8.0. (Statisti-
cal Package for the Social Sciences 8.0), using
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descriptive statistics, nonparametric analysis:
c?- test, Fisher’s Exact Test, parametric analysis:
Student’s t -test (two-tailed).

The level of statistical significance was set
atP <0.05.

RESULTS

The incidence of dermatoglyphic patterns in
the Hy and Th/I areas in schizophrenia pa-
tients and control subjects is shown in Table

1. Because of the known gender differences in
the palmar dermatoglyphic patterns, the com-
parisons between schizophrenics and controls
were carried out separately for each gender.
The ulnar arches (Au) occurred at highest
incidence in the Hy area of both hands, but the
values were lower than in the control group.
Schizophrenic males showed higher incidence
of true patterns compared with the control
male group and the differences were more
significant between the left hands. Patients

Table 1.

showed a statistically significant increase only
in the frequency of radial loops (Lr), the dif-
ferences were more pronounced between
the right hands (21.1% vs. 8.8% for the right
hand and 28.9% vs. 17.6% for the left hand)
(P <0.05).

The differences in females showed only
a tendency rather than significance. Among
the different patterns in the Hy area the ulnar
arches (Au) showed the greatest incidence in
both hands, but the values were slightly ele-
vated compared with the control group. The
true patterns were more common in the left
hand in schizophrenic patients, but the dif-
ferences did not reach statistical significance.
The most frequent true patterns were the
radial loops (Lr), and significant difference
compared to the control group was found for
the left hand.

The gender comparison showed higher in-
cidence of Au and Lr in the females (P>0.05).
The gender differences in schizophrenic pa-

Incidence of patterns in Hy and Th/l areas in schizophrenic patients and control subjects

Males Females
Schizophrenia Controls Schizophrenia Controls
(n=38) (n=36) (n=30) (n=32)
Area N % N % N % N %
Right hand
Hypothenar
A 27 714 26 76.5 21 70.0 21 65.6
L 10 26.3 7 20.6 7 233 9 28.1
w 1 2.6 1 2.9 2 6.7 2 6.3
Thenar/|
0 34 89.5 27 81.8 22 91.7 30 93.8
v 3 7.9 2 6.1 1 4.2 2 6.3
L 1 2.6 4 12.1 1 4.2 - -
W - — - — - -
Left hand
Hypothenar
A 24 63.2 26 76.5 18 60.0 20 62.5
L 12 31.6 8 23.5 11 36.7 9 28.1
W 2 5.3 - - 1 3.3 3 9.4
Thenar/|
0 28 73.7 26 78.8 25 83.3 29 93.5
V 4 10.5 2 6.1 1 3.3 2 6.5
L 6 15.8 4 12.1 4 13.3 - -
W - - 1 3.0 - - - -
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tients were less pronounced than in the control
group due to the significantly increased inci-
dence of Lr in men, and because of the modified
frequency ratio of Au between sexes in schizo-
phrenic patients.

The Th/I area was scanty in true patterns.
Most often patterns vestiges (V) were present.
Among the real patterns, the carpal loops (Lc)
were the patterns that predominate, more com-
mon on the left hand. Despite these similarities,
there was no unification in the characteristics
of males and females. Schizophrenia males
showed significantly lower incidence of true
patterns compared with the control group for
the right hand, while the left hand differences
were not statistically significant. Bilateral dif-
ferences in schizophrenic patients were more
pronounced than in the control group.

Schizophrenic females showed very low in-
cidence of patterns in this area. Differences in
the control group were larger on the left hand
because of the relatively higher rate of real
patterns. Among the real images, only the Lc
patterns were found, which, though in low fre-
quency, were present in both hands as opposed
to the controls. Traces of patterns were found in
very low frequency in both hands.

Fluctuating asymmetry in the patterns in
the Hy and Th/I palm areas was determined by
the degree of matching patterns in homologous
structures (Table 2).

The data showed gender-related differenc-
es in the coincidence of the palm patterns. In
schizophrenic males there was a higher level of
discordance in the Hy area compared with the
controls (P<0.05), while schizophrenic females
showed a higher level of discordance of the pat-
terns in the Th/I compared with the control

group, though the differences did not reach sta-
tistical significance (P>0.05).

DISCUSSION

The results show an increased incidence of
true palm patterns in the Hy area and reduced
frequency in the Th/I in schizophrenic males.
Fluctuating asymmetry is higher for the Hy pat-
terns in men and for the Th/I patterns in wom-
en. Although differences do not reach statistical
significance, they point to possible causes of the
observed heterogeneity and the gender related
characteristics in the development of schizo-
phrenia.

More interesting is the consistently el-
evated incidence of hypothenar Lr pattern in
patients with schizophrenia. Although not
widely used, it can enhance the strength of
dermatoglyphic assessment of schizophren-
ics, if applied in constellation with other mark-
ers. The overall dermatoglyphic assessment
of the respondents could be interpreted as an
expression of caryotype abnormalities, similar
to the chromosomal aberrations that are ac-
companied by certain dermatoglyphic chang-
es. Studies on the caryotype of schizophrenic
patients, however, show very low incidence of
abnormalities (<1%), making the relationship
between the dermatoglyphic changes and pos-
sible unrecognized chromosomal defects not
probable (24, 25).

On the other hand dermatoglyphic differ-
ences between the schizophrenic patients and
the healthy population could be due to chang-
es in the relative frequency of normal genes
that control the formation of papillary pat-
terns. Such a change in gene frequency seems

Table 2. Comparison of matching patterns in the Hy and Th/I areas
in schizophrenia patients and healthy controls, distributed by gender

Males Females
Schizophrenia Controls Statistical Schizophrenia Controls Statistical
(n=38) (n=36) significance (n=30) (n=32) significance
Area Mean SD Mean SD t Mean SD Mean SD 1 p
Hy 0.47 0.51 0.71 0.46 2.034 0.046 0.70 0.47 0.75 0.44 0.435 0.665
Th/l 0.84 0.37 0.79 0.42 0026 0.980 0.83 0.38 0.94 0.25 1.239 0.221
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logical from the standpoint of the genetic the-
ories of schizophrenia. However, the data on
increased fluctuating asymmetry in the exam-
ined dermatoglyphic parameters match the
etiologic theories associated with schizophre-
nia in the field of genetics and prenatal ex-
posure to harmful neurodevelopmental pro-
cesses. Adams and Niswander (26) suggested
that polygenetic systems act as a buffer in the
development of resistance to adverse environ-
mental influences. Substitution of the genes in
one of these systems can reduce the stability
of the individual and thus may increase the
fluctuating asymmetry and the likelihood of
developmental abnormalities. This fact affects
the inheritance of abnormalities in presence
of family history, while single cases of devia-
tions in normal development have different
etiologies associated with the impact of exog-
enous agents operating during fetal develop-
ment (26).

Our data determine the need for addition-
al studies on dermatoglyphic traits in schizo-
phrenic patients with the application of specific
methodology, clearly identifiable criteria and
the inclusion of a significantly higher number
of respondents. The inclusion of dermatoglyph-
ics as biological markers of abnormal neurode-
velopment in the constellation of certain epi-
demiological, genetic, clinical and instrumental
research would broaden the concepts of the
etiology, pathogenesis and diagnosis of schizo-
phrenia.
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PE3IOME

ABSTRACT

PaGoTaTa B 3aTBOpa KaTo HaJ3UpaTeJ € eJHa
OT HaW-CTpecUupaliuTe, NpeJU3BUKATEJHH U TPYA-
HU npodecum.

LEJT

[lenTa Ha TOBa NpoOy4YBaHe € Jla Ce OLleHU HUBOTO
Ha 6'bpHAYT CUH/POM CpeJl CAYKUTETH B 3aTBOPH.

MATEPHAJI U METOAU

[I'bpBuuHaTa MHPopMaLus 6e cbbpaHa c OMOIITa
Ha BbIIPOCHUK, NOM'bJIHEH aHOHUMHO U ZJ06pOBOJI-
HO. AHKeTupaHuTe ca 201 MOJULENCKHU CIyKUTe-
Jy, paboTely B JiBa 3aTBopa B bbarapus. Enun-
CTBEHUSIT KpPUTEPUHN B moj6opa Ha M3BaJKaTa e

Working in a prison as a guard is one of the most
stressful, challenging and demanding occupations.

AIM

The aim of this study is to assess the level of burn-
out syndrome among prison staff.

MATERIALS AND METHODS

Primary information was collected using a ques-
tionnaire completed anonymously and on a volun-
tary basis. The respondents are 201 police officers
working in two prisons in Bulgaria. The only quali-
fication in the sample selection was that the em-
ployee has direct contact with inmates. Two major
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PabOTHUKBT Jla UMa MPSAK KOHTAKT C JIULIIEHUTE OT
cB060/1a. /IBE OCHOBHM KOHCTPYKLHUH - AeMorpad-
CKY MMPOMEHJIMBU U OlleHKA Ha 6'bpHAYT M0 METO/A
Ha Boiiko - 65ixa BKJIlOUEHU B H3MOJI3BAHUS Bb-
MPOCHUK.

PE3Y/ITATHU

BbpHayT cuHApoM e HaMepeH npu 73.13% (n = 147)
oT u3BaJKaTa. CboOIABAT ce BUCOKU CTOMHOCTH U
3a TpuTe ¢a3u Ha 6bpHAyT (Ppasa Ha HampexeHUe
- 36.32%, dasza Ha pe3ucteHIUsA - 66.67%, Ppaza Ha
ustonienue - 34.33%). T-TecT aHa/IM3a MTOKa3Ba, 4e
CIIY>KUTEJINTE 0PUIIEpPU ChOOLIABAT M0-BUCOKH HHUBA
Ha Hanpexenue (t=1.56, p=0.03) u emMourOHANIHO
naroienue (t=1.23, p=0.04), OTKOJIKOTO MHCIIEKTO-
pute. Hagsuparenure ¢ 3 1o 5 roguau pa6orta B 3a-
TBOpa UMaT M0-BUCOKHU HMBA Ha Hallpe)XeHHe B CPaB-
HeHHe C HOBONOCTbIUIUTe cayxutenu (p=0.03).

3AK/IIOYEHHUE

B Bbarapusi o0 MoMeHTa GbpHAYT CHUHJPOM CpeJ,
noJMLay, paboTely B 3aTBOPU He e mpoy4uBaH. OT-
KpUXMe BUCOKM HUBA Ha ObpHAYT U HEFOBUTE TPHU
dasu cpen cayxutenute. OT couuasHo-geMorpad-
CKU XapaKTEPUCTUKH, CaMO PAGOTHO MSCTO U TPY-
JIOBUSAT CTaX B 3aTBOpA ca CHTHUPHUKAHTHO CBbp3a-
HU Cc 6bpHAyYT. Pe3y/ITaTUTE NOTBBPKAABAT HEOOXO-
JIMMOCTTa OT Npoy4YBaHe Ha epeKTHUBHHU CTpaTeruu
3a HaMaJIsiBaHe U peJloTBpaTsBaHe Ha O'bPHAYT.

Kiro4oBu AyMH: 6bpHAYT CHHAPOM, MOJIULIEN-
CKH CJIY>KHATEJH, 3aTBOP

constructs - demographic variables and burnout as-
sessment using Boiko’s method - were included in a
used questionnaire.

RESULTS

Burnout syndrome is found in 73.13% (n=147) of
the sample. It is reported high values for all three
phases of burnout (strain phase - 36.32%, resist-
ance phase - 66.67%, exhaustion phase - 34.33%).
A t-test analysis showed that the officer staff gener-
ally report higher levels of strain (t=1.56, p=0.03)
and emotional exhaustion (t=1.23, p=0.04) than do
inspector staff. The guards with 3 to 5 years of work
at prison have higher levels of strain than the new
employees (p=0.03).

CONCLUSION

In Bulgaria at present burnout among police offic-
ers working in prisons has not been studied. We
have found high levels of burnout and its three
phases among correctional officers. Among socio-
demographic characteristics, only job position and
number of years worked at the prison are signifi-
cantly associated with burnout. The results confirm
the need to explore the effective burnout strategies
for reduction and prevent it.

Key words: burnout syndrome, police officers,
prison

INTRODUCTION

Burnout syndrome, which results from chronic
occupational stress, is in fact a modern pathol-

ogy to which the work force is exposed [1].
Freudenberger [6] who is considered to be
the pioneer on this subject, described “Staff
Burnout” as syndrome of exhaustion, disillu-
sionment and withdrawal in voluntary health
workers. Burnout is persistent, negative, work-
related state of mind in “normal” individuals.
There is no generally accepted definition of
burnout. The syndrome is widely present in to-

day’s work force. It was first and foremost vis-
ible in the human services. Because burnout
appears to be specific to the work domain, the
phenomenon might be found in different types
of occupations. Burnout is being studied among
physicians [12, 14], teachers [4], and police of-
ficers [1, 7]. There has been little research on
correctional staff burnout [8]. In Bulgaria, at
present burnout among police officers working
in prisons has not been studied.

The AIM of this paper is to assess the level of
burnout syndrome among correctional officers.
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MATERIALS AND METHODS

The all available staff at prisons in the Re-
gional Prison of Pazardzhik and the Regional
Prison of Sliven was surveyed. The prison in
Pazardzhik for men inmates encompasses the
building of the prison itself and two open type
correctional communities. In Bulgaria there
is only one prison for women and one correc-
tional facility for minor girls, both located in
Sliven. The primary information was collected
among 201 people (100 were employees of
the Regional Prison of Pazardzhik and 101 - of
the Regional Prison of Sliven). Six socio-demo-
graphic characteristics were selected - gender,
age, marital status, education, job position,
tenure. The used instrument for measure of
burnout is Boiko’s method, adapted and vali-
dated in Bulgarian. V. Boiko [13] describes the
dynamics of job burnout differentiating three
stages each of which is manifested in the form
of four symptoms (Fig.1).

The method contains 84 items. Each state-
ment in the questionnaire in its positive or
negative version is attributed a given number
of points that form the total score for each
symptoms. Once the total score for each symp-
tom has been calculated, the score by stages

needs to be calculated. Special attention is paid
to symptoms with scores in excess of 20 points
as they are the leading symptoms and the stage
to which they belong is determined as domi-
nating. The quantitative indicators provide un-
derstanding of the degree of formation of each
stage, i.e. the level of completeness. The test al-
lows identification of the leading symptoms of
burnout (12 symptoms), the current phase of
burnout (3 phases) and the presence of burn-
out syndrome. The clarity and homogeneity of
interpretation of the scales is a significant ad-
vantage of Boiko’s method. Thus the score ob-
tained from this test can be easily compared to
the results obtained using other psychological
diagnostic techniques. All these benefits make
it the appropriate tool for assessment of burn-
out in our study. The used questionnaires were
accompanied by a letter in which the goal of
the study was briefly introduced, and the con-
fidentiality and anonymity of the answers were
emphasized. Data was collected between June
and December 2012. The only qualification in
the sample selection was that the employee has
direct contact with inmates.

STATISTICAL ANALYSES

1. Experiencing traumatizing psychological situations
2. Dissatisfaction with oneself

3. Feeling of being “enclosed in a cage” e
4. Anxiety and Depression

5. Inadequate selective emotional reactions

6. Emotional and moral disorientation

7. Enlarged area of saving emotions

8. Reduced fulfillment of the professional duties
9. Emotional deficit

10. Emotional avoidance (isolation)

11. Depersonalization

12. Psychosomatic and psycho-vegetative disorders

Figure 1

according to Boiko’s method

RESISTANCE

EXHAUSTION

Symptoms and phases of burnout syndrome

The statistical program SPSS
version 17.0 was used for the

STRAIN statistical analysis. A descrip-
Phase : .
p tive analysis (mean, standard

error of means) was conduct-
ed on the sample, followed by
a Student t-test and one-way
ANOVA. Student’s t-test and
one-way ANOVA were per-
formed to determine if any
significant differences in the
level of burnout and its three
subscales exist between the
prison staff according to their
demographic characteristics.
A p-value < 0.05 (two-tailed)
was considered statistically
significant.

Phase
p

Phase
p
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RESULTS

Table 1 reports the socio-demographic charac-
teristics of the survey respondents.

Table 1.

Socio-demographic characteristics of the respondents
Measure Number % Mean + SE
Gender

Female 87 43.28
Male 114 56.72
Age
Continuous years 41.32 £ 0.54
Education
College 124 61.69
University 77 38.31
Marital status
Married 146 72.64
Divorced 22 10.95
Widowed 6 2.99
Single 27 13.43
Rank
Officer 141 70.15
Inspector 60 29.85
Tenure
Years employed 11.71 = 0.50

The means and standard error of means for
burnout scale and its three subscales are pre-
sented in Table 2.

Table 2.
Means and standard error
of means for burnout and its subscales

Burnout No No Mean SE
and its phases | of cases of items
Strain 201 28 31.60 1.61
Resistance 201 28 44.51 1.33
Exhaustion 201 28 33.01 1.40
Burnout 201 84 109.12 3.90

Burnout syndromeis foundin 73.13% (n=147)
of the sample. Itis reported high values for all three
phases of burnout (strain phase — 36.32%, resist-
ance phase - 66.67%, exhaustion phase - 34.33%)).
In Figure 2 we present the level of burnout and its
components among correctional officers.

We used a Student t-test and one-way ANO-
VA to check the significance of the mean dif-
ferences of burnout and its subscales between
the employees according to their demographic
characteristics (Table 3).

A t-test analysis showed that the officer
staff generally report higher levels of strain and
emotional exhaustion than do inspector staff.
The guards with tenure 3 to 5 years worked at
prison have higher levels of strain than the new
employees.

DISCUSSION
Burnout syndrome is a prob-
100% - 3 569 lem among correctional of-

0, . 0, 0, . . . .
90% 12.98% 20'9% 13.43% ficers. Within correctional fa-
9 ilities (e.g. prisons, jails), it is
80% - 25.37% . cilit , jails),

23.38% 22.89% estimated that 37% of correc-
70% 7 tional officers experience job
60% - 45.77% —-— stress and burnout [3]. This
50% - 9 is higher than the estimated
O moderate 19-30% in th 1 K
40% 1 63.68% 65.67% | | ¢ dao O low 2~oU70 In He generd wors
30% - R ing population. Using Boiko’s
method we found that 73.13%

20% 33.33% ;i
of our participants reported
10% / experiencing some symptoms
0% T T T T of job burnout during the
strain resistance axhaustion burnout course of their career. It is re-
Figure 2. ported high Values.for a.lll three
Level of burnout and its phases among respondents phases of burnout in this study.
The prison or jail organization,
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inmates [5]. Lack of participa-

Table 3.
Impact of demographic characteristics on three burnout dimensions tion in decision-making, low
decision latitude, role ambigu-
Burnout and it subscales Strain Resistance Exhaustion Burnout ity, and constant contact with
Demographic Mean + SE Mean + SE Mean + SE Mean + SE inmates has significantly in-
characteristics
Gender creased the level of burnout of
Male 31.75+2.21  4276+1.83  32.03+1.87 | 106.54+5.34 our sample. Our results show
Female 3141234  46.80+1.89 34.30+2.10 | 112.52+5.70 that worker (inspector) in h]gh
Age decision latitude are less likely
<30 20.00£5.22  39.00+390 28.67+357 | 87.67+10.96 to be burn out. Therefore. the
31-40 32.38+2.60  42.99+197  32.92+2.17 | 108.29+6.19 al o !
41-50 33114237  46.89+221 3361223 | 113.61+6.02 decision latitude can moder-
> 51 2948+519  44.83+390 3352+459 |107.83+1254 ate the relationship between
Educational level the stressor and burnout be-
University 31.66+2.55  45.77+2.37  32.43+2.42 | 109.86+6.60 cause high decision latitude in
College 31.56+2.08  43.73+157 3337+170 | 108.67+4.84 dangerous situations allows
Marital status . .
Married 3184189 4460158 33.07=1.68 | 109.51+4.62 correctional officers to deal
Divorced 31.55+4.27  41.73+368  29.59+355 |102.86+10.32 with those situations effec-
Widowed 28.83+8.72  44.00+5.43  31.67+3.54 |104.50+16.27 tive]y with their own decision
Single 30.96+5.00 46.41+3.84 3578+4.10 |113.15+12.00 authority for that moment.
Rank . .
Officer 33.42+1.96* 4436155 34.09+1.64%| 111.87+4.66 The correctional officers are
Inspector  25.64:3.11* 44.07+313 27.30+2.81*| 97.00+8.10 also exposed to authoritarian
Years of service at management style having poor
the prison 19.25+4.54* 36.25+4.07 29.39+3.59 | 84.88+11.09 persona] re]ationship with su-
<1 28.38+5.23  43.50+5.22  36.38+3.52 |108.25+12.54 pervisor. Lack of adequate re-
1-3 42.25+7.40* 4950+6.15 36.19+7.14 |127.94+18.93 sources, lack of autonomy in
3-5 3212180 44.96+146 32.71=1.60 | 109.78=4.36 ’ ]
>5 performing duties and lack of
] recognition for work accom-
* p-value is < 0.05. . .
plishment and excessive pa-

including understaffing, overtime, shift work, and
supervisor demands, creates stress for many offic-
ers. Work-related sources of stress for officers in-
clude the threat of inmate violence, actual inmate
violence, inmate demands and manipulation, and
problem with coworkers. Without doubt, this
chronic occupational stress can lead to burnout.
Burnout is caused due to characteristics of the
job and working environment. There is consider-
able evidence that work setting characteristics,
particularly job position and tenure, influence
levels of psychological burnout. We found that of-
ficer staff generally report higher levels of strain
and emotional exhaustion than do inspector staff
(supervisory officers). Correctional officers have
the primary responsibility of maintaining safety
and security within the walls of the institution by
closely monitoring, supervising and managing the

per work are enough to make
them emotionally exhausted [11].

People vary in the expectations they bring to
their job. Whether the high expectations are con-
sidered to be idealistic or unrealistic, one hypoth-
esis has been that they are a risk factor for burn-
out. High expectations lead people to work too
hard and do too much, thus leading to exhaustion
when the high effort does not yield the expected
results. This hypothesis has received mixed em-
pirical support [9]. As far as job tenure is con-
cerned, our study shows that employees who
stay longer in a job will have higher likelihood of
suffering from job burnout. The one-way ANOVA
indicates significantly different levels of strain
between correctional officers with less than one
year of work experience and correctional officers
with more than three years of experience. A Tukey
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post hoc procedure on the strain subscale shows
than guards with three to five years of experience
report significantly higher level than officers with
less than one year of work. It may be that officers
newly introduced into the correctional environ-
ment are overly optimistic regarding their ability
to be of service to society and possibly helping
a troubled population, but as they develop and
mature as correctional officers, this enthusiasm
wanes and is replaced by more realistic approach
to the job [10]. Burnout is a psychological syn-
drome that may emerge when employees are ex-
posed to a stressful working environment, with
high job demands and low resources [2].

CONCLUSION

We have found high levels of burnout and its
three stages among correctional officers -
strain, resistance and exhaustion. Among socio-
demographic characteristics, only job position
and number of years worked at the prison are
significantly associated with burnout. The re-
sults confirm the need to explore the effective
burnout strategies for reduction and prevent it.
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POJIITA HA IOMOIIHUK ®APMAILIEBTHUTE B 3IPABHATA
IMMPOMOIIUS: HAIITUOHAJIHO IPOYYBAHE B B'bJITAPUA

Anzen M. [Jocambo8’, [lonka /]. lumumposa?®
'MegunuHcku pakyaTeT, MeaAUIUHCKY YHUBepcUuTeT — [110BaUB,

CTYZEHT ClelMaJIHOCT MeauiuHa

2KaTtepa 3paBeH MEHUPKM'bHT, UKOHOMHKA Ha 3/I[paBeola3BaHeTO U 0611a MeIUIUHA,
®akyaTtet no 061ecTBeHO 3/ipaBe, MeAULIMHCKU YHUBEPCUTET — [1JIOBJIUB, AOLIEHT

PE3IOME

ABSTRACT

[lesiTa Ha MPOYYBAHETO € Jla U3CJIeiBa IOTPe6-
HOCTUTE, HarJIaCUTe, KBaAupUKALUATA U Bb3MOXK-
HOCTHUTE Ha MOMOIIHUK papMaleBTUTE Ja y4acT-
BaT B 3/[paBHaTa poMoiius. [[poBeJieHO e Cpe30Bo
aHKEeTHO MpoyYBaHe C OPUTMHAJEeH UHCTPYMeHTa-
pUYM ChAbprKalll 24 BbIpoca OT 3aTBOPEH U OTBO-
peH TuI. Bce moBeye HapacTBaT NOTPEGHOCTUTE Ha
NalMEeHTHUTE OT CbBETHU 3a 3/IPaBOCJOBHO XpaHEHe,
KOHTPOJI Ha TEIVIOTO U OrpaHMYaBaHe Ha BPeJHU-
Te HaBMIM. Pe3y/iTaTUTe OT MPOy4YBAaHETO MOKa3-
BaT, Ye YYaCTHUIIUTE Ca YBepeHU B MOJrOTOBKAaTa
U CIOCOGHOCTHTE CH Ja JaBaT NpodecHOoHaJHH
CbBETH, KaTO caMOOIlleHKaTa UM 3a CIIOCOGHOCTTA
Jla M3BBbPIIBAT KayeCTBEHO Ta3Hu JeMHOCT Kopec-
MOH/IMpa C YeCcTOTaTa Ha ThpPCEeHe Ha KOHCYJITAI[UH.
[Mo-rosissmara yact 80% (n = 178, p = 0.000) cb06-
aBaT, 4e “4ecTo” W3BBPUIBAT JEHHOCTU U3BBH
HOpPMaTHBHUTE OTpaHUYeHUs. OCHOBHUTE OTPaHU-
YeHHsl 3a U3BbpIIBaHE Ha 3/]paBHO-IIPOMOIIMOHHA

The aim of this paper is to assess the necessities,
attitude, current qualifications and the possibilities
pharmacy assistants (known in Bulgaria as assistant
pharmacists) to participate in the promotion of
healthy lifestyle. A cross-sectional questionnaire
survey was conducted using specially designed
questionnaire comprising 24 close-ended and
open-ended questions. Patients’ need for guidance
about healthy diet and weight loss and cessation
of bad habits is prevalent. The participants are
confident in their knowledge and ability to provide
professional consultations and their perceived
ability to give quality advices corresponds very well
with the frequency they are expected to. 80% (n
=178, p = 0.000) “often” undertake tasks beyond
the regulated by the law. The main barriers for
health promotion are legal issues and a possible
confrontation with a master-pharmacist. However,
94.5% (n = 208, p=0.000) of the participants
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JIEWHOCT ca HOPMaTHUBHH U CBbP3aHHU C Bb3MOXXHO
KOHPpPOHTHpaHe C MarucTbp-dpapmaleBTUTe. Bee
nak 94.5% (n = 208, p=0.000) oT y4YacTHULIUTE U3-
pa3siBar KeJlaHUe Jja y4acTBaT B MPOTpaMH 3a 06y-
YeHHe MO 3/IpaBHA MPOMOIIMS, BBIPEKH Yye UMaT
3HAYMTEJIHU OTACeHUsl, CBbP3aHU C OTHOLIEHHUETO
OT CTpaHa Ha MarucTbp-papMmaleBTH U Hepelle-
HU NMPaBHU acCleKTH. 3a MbPBU II'bT Y HAC HAyYHH-
SIT UHTEPEC Ce TOCTaBsI BbPXy NPO6JEMUTE B Ta3U
npodecroHasHa rpyna, a HeWHAaTa PeIUMOCT NpU
OTCTOsIBaHE Ha MPodeCcHOHaJIHU UHTEPECH HaJlara
JIOI'BJIHUTEJIHO MTPOyYBaHe.

K/io4oBH JAyMH: NOMOLIHUK ¢apMaleBTH,
POMOI[Us], OTpaHUYEHHS, 3PAaBOCIOBEH HAUUH Ha
YKUBOT

are willing to participate in postgraduate health
promotion training. However, the major concerns
arise from the attitude of master-pharmacists
and still unresolved legal issues. This question is
officially addressed in the scientific circles for the
first time as a national problem of the bachelor
pharmacists’ guild and its determination to stand
up for their interests should be explored.

Keywords: pharmacy assistants, promotion,
barriers, healthy lifestyle

INTRODUCTION

According to the “International classification
of health workers” based on the “International
Standard Classification of Occupations (ISCO,
2008)” health associate professionals perform
technical and practical tasks to support diagno-
sis and treatment of illness, disease, injuries and
impairments, and to support implementation
of health care, treatment and referral plans. Ap-
propriate formal qualifications are often an es-
sential requirement for entry to these occupa-
tions; in some cases relevant work experience
and prolonged on-the-job training may substi-
tute for the formal education. Pharmaceutical
technicians and assistants, in particular, per-
form a variety of tasks associated with dispens-
ing medicinal products under the guidance of a
pharmacist or other health professional. They
inventory, prepare and store medications and
other pharmaceutical compounds and supplies,
and may dispense medicines and drugs to cli-
ents and instruct on their use as prescribed by
health professionals (5).

Large proportion of interactions in com-
munity pharmacies takes place with pharmacy
counter assistants rather than the pharmacist
(6).In many practice settings, pharmacy techni-
cians have assumed greater responsibilities and

are vital in pharmacy practice, freeing pharma-
cists to concentrate on clinical care concerns
(15). Pharmacy assistants and technicians are
critical to the pharmacy team, and it is impera-
tive that they be appropriately trained to take
on their roles and responsibilities. Numerous
pharmacy organizations in the USA support the
need for a national standard for pharmacy tech-
nician training, education, certification, and
regulatory oversight in all practice settings (4).
Providing a pharmacy technician with proper
training and education is necessary for operat-
ing a successful pharmacy. In the USA, mandat-
ing anational standardized training programme
is the source of debate (2).

In the recent years the interest towards a
possible expansion of the role of pharmacy as-
sistants is growing worldwide. Sheridan et al.
(2011) found that pharmacy assistants in New
Zealand tend to see themselves as the first
point of contact for customers, and that they
fulfilled an important healthcare role for the
public (13). According to the study of Potter
et al. (2013), the majority of British pharmacy
technicians were in favour of continuing pro-
fessional development (11). Cassano (2012)
examined the parenteral nutrition training for
pharmacy technicians (4). Wilson et al. (2007)
assessed pharmacist and pharmacy technician
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opinions on functions community pharmacy
technicians should perform and found signifi-
cant differences in reference to roles that fo-
cused on patient care and beyond technicians’
traditional involvement in processing prescrip-
tions, with technicians having a more expan-
sive view of their roles than did pharmacist re-
spondents (16).

The terms and duties of pharmacy assis-
tants and technicians overlap in different coun-
tries. In most countries the title pharmacist is
a protected one, with only those whose names
appear on a register being allowed to use it. An
assistant pharmacist would be a qualified and
registered pharmacist lacking the range of ex-
perience of a more senior pharmacist. Bulgar-
ian master-pharmacists are individuals gradu-
ated from a medical university. In Bulgaria
pharmacy technicians are known in the society
as assistant pharmacists but strictly speaking
they are bachelor pharmacists. In this paper
they are referred to as assistant pharmacists
(APs) although for international auditory phar-
macy assistant would be more appropriate
term. After graduating from a medical college
they are granted the title professional bachelor
which is inferior to bachelor and master. The
Bulgarian definition for APs coincides with
the USA definition for pharmacy technician
- “an individual working in a pharmacy [set-
ting] who, under the supervision of a licensed
pharmacist, assists in pharmacy activities that
do not require the professional judgment of a
pharmacist” (1). APs are the only guild without
the right for Union. After they graduate from
Medical College as professional bachelors, they
are not allowed to continue their education at
a university level, in contrast to USA, where
in 2002 approximately 247 schools and train-
ing institutions in 42 states offered a range of
credentials, including associate degrees, diplo-
mas, and certificates, to pharmacy technicians.
But even in those social setting most programs
have been referred to as “training” rather than
“education” of pharmacy technicians (14). In
the USA there is a Pharmacy Technician Certi-

fication Board that certificates pharmacy tech-
nicians (10).

There is a prejudice among some master-
pharmacists that the involvement of APs in
health promotion might be dangerous for the
patients’ health. This attitude was observed in
New Zealand where the lack of mandatory train-
ing and a clearly articulated role meant that in
some cases pharmacy assistants might be seen
as little more than general retail assistants - a
view not in line with their actual roles and prac-
tices (13). Rough et al. (1996) described a new
staffing model for decentralized pharmacists
and support staff at a university hospital and
concluded that the pharmacists were not con-
fident in the assistants’ ability to perform many
of the drug distribution and record-keeping
functions previously performed by pharmacists
(12). In Ohio, on the other hand, most hospital
pharmacists agreed that all technicians should
receive standardized training and education,
and more than a third believed that technicians
should be certified and did not believe that in-
creased use of technicians would eliminate pre-
sent pharmacist positions (7). Even Ohio hos-
pital pharmacy directors had positive attitudes
about pharmacy technicians’ certification (9).
In the USA a majority of states have revised
their pharmacy practice acts in areas related to
technicians (14).

Not only in Bulgaria, but worldwide as well
APs’ and technicians’ scope of practice has not
been sufficiently examined (14).

Up to 2002 in the USA one of the activities
that could not be performed by a pharmacy
technician included patient counselling (14).
Up until recently, according to the Bulgarian
law for Drug products in the human medicine,
APs did not have the right to council patients
at all. With a change in the law from Decem-
ber 21 2012, APs can now perform all tasks of
master-pharmacists except for selling prescrip-
tion drugs and counselling patients about drug
products. The latter clarification opens a possi-
bility for APs to join master-pharmacists in the
promotion of healthy lifestyle at pharmacy level
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which is of current interest in public health (8).
Years ago in the USA scientists have understood
that proper preparation of pharmacy techni-
cians to work with pharmacists is important in
the promotion of public health (14).

The present study is a continuation of our
efforts to study all aspects of pharmaceutical
public health. The aim was to assess the neces-
sities, attitude, current qualifications and the
possibilities for Bulgarian APs to participate in
the promotion of healthy lifestyle.

MATHERIALS AND METHOD

STUDY DESIGN

In the period of 23 May - 6 July 2013 a cross-
sectional questionnaire survey was conducted
amongst APs. A two stage random sampling
method was used. To determine the sample size
in the first stage of the study a pilot run results
from 30 APs were used to determine the stand-
ard deviation (SD) and relative shares for the
qualitative variable of greatest interest: willing-
ness for postgraduate health promotion qualifi-
cation. The determined number of participants
calculating for 95% degree confidence and an
error of 5% was 96. After adjusting for the ex-
pected non-response rate it was determined
that 192 participants were to be recruited.

ETHICS

The survey was voluntary and anonymous, so-
cio-medical, non-interventional and self-report
and therefore was not subjected to ethical eval-
uation by our University. [t was carried out after
obtaining participants’ informed consent about
the objectives and conditions of the study.

METHODS OF SELECTION

Eighty three questionnaires were distributed
and collected during the National Gathering for
the fifth anniversary of the National Association
of Bachelor Pharmacists (26 June 2013). Ad-
ditional 160 questionnaires were distributed
in four Bulgarian cities by student volunteers

and 137 (85.6%) were returned completed. A
totality of 220 APs completed and returned the
questionnaires from both data collection proce-
dures.

TooLs

Specially designed questionnaire comprising
24 close-ended and open-ended questions, di-
vided into four major panels: demographic,
healthy lifestyle counselling and attitude and
barriers for postgraduate qualification. The ma-
jority of the questions were identical to those
previously distributed among master-pharma-
cists by the authors but some specific questions
aiming to better understand the specific posi-
tions of APs in the pharmaceutical care were
included as well.

INCLUSION /EXCLUSION CRITERIA

Inclusion criteria: APs working for the last six
months. Exclusion criteria: Decline to partici-
pate, incomplete completion of the question-
naire.

STATISTICAL METHODS

Descriptive statistics, parametric and nonpara-
metric analyses were performed. To check the
normality of the distribution the Shapiro-Wilk
tests were used. Pearson and Spearman’s cor-
relation analyses were used. When testing hy-
potheses for incidental (accidental) effect of a
factor Fisher’s exact y? test and the criterion
for significance level of P < 0.05 (two-tailed)
were used. Graphical analysis was applied as
well. Statistical data processing was performed
using the software SPSS v.17 (SPSS Inc., 2008.
SPSS for Windows (17.0.0), Chicago).

RESULTS

Of the 220 APs who participated in the survey
none were excluded based on exclusion criteria
and all of them were included in the statistical
analysis.

Demographic and working characteristics
of the participants
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The mean age of the participants was 42.9
(¥ 11.1) years where the youngest was 25 years
old and the oldest - 64 years. Only 2.7% (n = 6.
p = 0.000) were over 60 years and the others
were equally distributed (* 20%) in the rang-
es under 30, 31-40, 41-50 and 51-60 years.
The majority of the participants were women
(97.3%, n = 214, p = 0.000) with only 2.7% be-
ing men. As there is not an official register of
APs, the sample cannot be compared with the
characteristics of the studied population but it
is believed to be fairly representative.

In reference to the working profile of the
participants it was found that the mean years
of service were 21.3 (+ 11.4), that APs attend-
ed to an average of 89 (* 46) patients/day and
worked 42.9 (£ 11.1) hours a week. As expect-
ed, the majority (69.5%, n = 153, p= 0.000) of
the APs worked 31-40 hours/week, 49.5% (n =
109, p =0.000) had over 20 years of service and
48.6% (n = 107, p= 0.000) attended to 51-100
people/day.

Because the survey was national it in-
cluded APs working in villages (8.6%, n =
19), small towns (22.7%, n = 50) and big cit-
ies (68.6%, n = 151) which was statistically
significant (p = 0.000). The majority worked
at pharmacies (88.6%, 195, p = 0.000) with
only 7.3% and 4.1% working at a drugstore or
elsewhere, respectively. No significant differ-
ences were found in reference to the satisfac-
tion from the salary 55.5/44.5% (satisfied/
unsatisfied).

Table 1.

HEALTHY LIFESTYLE PROMOTION

Because APs were not allowed to council pa-
tients up until recently, and they themselves do
not yet realize that this is no longer a taboo, it
would have been inappropriate to ask for their
involvement in healthy lifestyle counselling, so
they were asked how often during the last six
months were they required by the patients to
give advices about each of the following ele-
ments (table 1). This formulation of the ques-
tion might be more adequate than the one pre-
viously used, because this way the whole pano-
rama of the patients’ needs can be looked at.

Like in the survey investigating masters-
pharmacists, the following main elements of
healthy lifestyle were defined: “Cessation of
bad habits” (smoking, drinking, etc.), “Sport”,
“Healthy diet and optimal body weight”, “Stress
management”, “Personal hygiene”, “Ecotoxicol-
ogy” (reducing the exposure to hazardous en-
vironmental pollutions), “Violence and accident
reduction” and “Medical prophylaxis”.

Table 1 demonstrates that the element most
frequently asked about is “Diet and weight loss”
(58.6%,n =129, p =0.000), followed by “Cessa-
tion of bad habits” (47.6%, n = 105, p = 0.000).
However, “Sport” (2 30%, p = 0.000) and “Vio-
lence and accident reduction” (*30-42%, p =
0.000) are “never” or “very rarely” asked about.

Next, APs’ confidence in their ability to pro-
vide quality information and guidance about
these elements of healthy lifestyle promotion
was sought (Figure 1).

Healthy lifestyle about which the APs have been ask to provide consultation

Element Percent of cases* (%)
Never Very rarely Sometimes Often
Cessation of bad habits 5.8 6.1 15.5 19.2
Sport 16.4 21.3 14 2.7
Diet and weight loss 7.2 1.7 12.2 23.5
Stress management 17.6 7.2 7.5 16.1
Personal hygiene 11.6 18.7 12.2 9.5
Ecotoxicology 12.8 12.4 111 13.5
Violence and accident reduction 22.5 19 111 2
Medical prophylaxis 6 13.5 16.6 13.5

*The total number exceeds 100% because the participants have given multiple responses
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The most indicated elements are “Diet and
weightloss” and “Cessation of bad habits” - 59.1%
(n=130,p=0.007)and 76.4 % (n=168,p=0.000)
of the participants, respectively, responded af-
firmatively. Eighty nine percent consider healthy
lifestyle promotion their professional duty.

When the healthy lifestyle elements which
APs are expected to be qualified about and their
subjectively perceived qualification were corre-
lated, strong and moderate negative correlations
were found between the perceived qualification
and patients’ inquiries for “Cessation of bad hab-
its” (r,=-0.270, p = 0.000), “Sport” (r = -0.289,
p = 0.000), “Diet and weight loss” (r = -0.256,
p = 0.000), “Stress management” (r = -0.448,
p = 0.000), “Personal hygiene” (r = -0.386, p =
0.000), “Violence and accident reduction” (r, =
-0.216, p = 0.001) and “Medical prophylaxis” (r.
= -0.327, p = 0.000). Eighty five percent of the
APs were willing to advice a person even without
being asked to, and 89.1% (n = 196, p = 0.000)
were willing to risk a possible confrontation or
open conflict with a master-pharmacist by doing
so. This suggests commitment to health promo-
tion and desire to contribute to patients’ health.

Attitude towards postgraduate qualifica-
tion

After the need for inclusion of APs in health
promotion and their perceived ability to ade-
quately respond to these expectations (the neg-
ative correlations are due to the coding of the
variables) were determined, the next objective
was to investigate the attitude towards further
training which is currently impossible for pro-
fessional bachelors and is one of the rights that
APs struggle for.

Approximately 80% (n =178, p = 0.000) of
the participants reported that they “often” un-
dertake tasks beyond the regulated by the law -
selling prescription drugs, interpreting recipes,
etc. Almost all APs (98.6%, p =0.000) were con-
vinced that if they had more rights they would
contribute to the work team and the success of
the pharmacy.

Only 6.8% (n =15, p= 0.000) of the APs feel
their potential to contribute to patients’ posi-
tive health completely fulfilled. The remaining
93.2% consider it unfulfilled of partially ful-
filled. Approximately half of the APs reported
that they had been trained in health promotion
but they were referring only to antismoking ac-
tivities. [t was unnecessary for us to seek for a
predicting model in reference to the willingness
for postgraduate qualification in health promo-

Figure 1.
Percentile distribution of APs’ perceived competences about the elements of healthy lifestyle
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Figure 2.
Percentile distribution of the barriers for health promotion by APs
(The total number exceeds 100% because the participants have given multiple responses)

tion, as 94.5% (n = 208, p=0.000) of the partici-
pants answered positively. Approximately the
same percent (93.6%, p = 0.000) find courses
an acceptable form of training that would not
rise professional conflict with the master-phar-
macists. However, only 34.5% (n =76, p = 0.00)
want to improve their communicative skill. As
for the motivation for further qualification, one
half of the participants indicated financial in-
terest, higher salary, etc. while for 43.2% (n =
95, p =0.000) the main reason is to improve the
quality of pharmaceutical care and 5.5% want
to start their own practice.

BARRIERS

As the main argument of master-pharmacists
for opposing the initiative of Bulgarian APs is
that by counselling patients APs might endanger
their health and well-being, the opinion of the
APs was sought. Almost all of them (98.6%, p =
0.000) disagree with this prejudice especially in
reference to healthy lifestyle counselling. The
same percent (95.9%, p = 0.000) responded neg-
atively to the second major concern - that APs

might eliminate present pharmacists’ positions
and undermine their contributions to the phar-
macy. Figure 2 displays the distribution of the
reported barriers for health promotion. As ex-
pected, “Legal issues” and “Conflict with master-
pharmacist” are significantly more frequently
indicated (p = 0.000) than any other barrier.

DISCUSSION

The results showed that the patients’ need for
guidance about healthy diet and weight loss
and cessation of bad habits is prevalent. APs
are generally confident in their knowledge and
ability to provide professional consultations
about these healthy lifestyle elements of great-
est interest among the general population. The
correlation analysis convincingly showed that
despite the lack of specialized training, APs’
perceived ability to give quality advices corre-
sponds very well with the frequency they are
expected to. The majority of APs reported high
frequency of undertaking tasks which could be
considered illegal and about which, paradoxi-
cally, the master-pharmacists reproached them
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officially, but not in everyday practice. This is
very common practice in villages where there
are not any master-pharmacists. The main bar-
riers for health promotion are legal issues and
a possible confrontation with a master-phar-
macist. In fact, the latter is the reason for the
reluctance of many APs to even participate in
the survey. However, the main outcome of the
survey is that almost all of the participants are
willing to participate in postgraduate health
promotion training and believe that by doing so
they will contribute not only to their own per-
sonal improvement and financial benefit but to
the success of the pharmacy and the well-being
of patients as well.

The present study is following a global
trend in pharmaceutical education and com-
bines it with the concept for pharmaceutical
public health. It is a first time survey on the
topic in Bulgaria and is original in its approach
towards the subject proposing a new niche for
APs. The cross-sectional design is the only one
capable of determine prevalence and having in
mind the descriptive nature of the paper; it is
justified. The results could be considered truly
representative of the studied population at a
national level. However, a possible limitation is
the reporting bias that might have arisen from
the distribution of the questionnaires during
the celebration of the fifth anniversary of the
National Association of Bachelor Pharmacists
whose aim is to extend their legal rights.

The self-awareness of Bulgarian APs about
the key role that they play at the pharmacy and
about the greater responsibilities that they
have assumed, freeing pharmacists to concen-
trate on clinical care, confirmed the findings of
foreign authors (13,15). Nevertheless, APs are
sometimes considered a “second hand” health-
care professionals and are operating in fear of
being reproached by a master-pharmacists.
This supports the finding of Rough et al. (1996)
that the master-pharmacists were not yet con-
fident in the assistants’ competencies (12).
Bulgarian APs, in contrast to those studied by
Braund et al. (2012), are exceedingly interested

in further training, and even more so than Brit-
ish technicians who were in favour of continu-
ing their professional development (11). They
support a more expanded patient care role for
themselves like the technicians in Florida (16).
APs also believe that the expansion of the their
role in oral health promotion would be of value
to patients (6).

This expresses the aims that the National
Association of Bachelor Pharmacists has set be-
fore its members - to enrich their professional
knowledge and to deserve a respected place in
the society. It is hope of the authors that this pa-
per will set a scientific grounding for future de-
bates with the Government and the Pharmaceu-
tical Union in order to expand the legal rights of
APs. We are aware that the lack of the extensive
knowledge that master-pharmacists have does
not permit APs to be granted the same rights.
However, as healthy lifestyle promotion is a
non-specific practise, we believe that the work-
force of APs could contribute to the welfare of
the society if proper training is available. It is
a challenge for the faculties of Public Health in
the country to implement the training of APs.
Some progress is currently evident.

CONCLUSIONS

Bulgarian APs are willing to continue their
training in health promotion. However, the ma-
jor concerns arise from the attitude of master-
pharmacists and still unresolved legal issues.
This question is officially addressed in the sci-
entific circles for the first time as a national
problem of the bachelor pharmacists’ guild and
its determination to stand up for the interests
of APs should not be underestimated.
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PE3IOMETO HA CTATUATA:
BOJIECT HA WILSON - IUATHOCTHYEH U TEPAIIEBTHUYEH NOAXO0A,

/1. TAHYEBA, U. KOIJEB,
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CJIEJBA JIA CE YETE:

,bosiectTa Ha Wilson e HEOGMKHOBEHO TeHETUYHO 3a60JIsIBaHe MOPa/IU TOBA, Ye MOXe edek-
THUBHO Jla 6'b/ie JIEKYBaHO. J/Ie4eHHEeTO € HACOYEHO K'bM HaMaJIiBaHe Ha TOKCUYHOTO OTJIaraHe Ha
Me/Jl B TSJIOTO U IOCTUTaHe HAa HeraTUBeH Me/JleH 6aJsiaHc. TepanusiTa ¢ XeJIaTOPH U IIMHKOBHU COJIH
€ Oropa Ha JIeYeHHEeTO 10 )KMBOT. YepHOAPOOGHATa TPAHCIAHTAIMS OCUTYPSIBA KOPEKITHS Ha MO/I-
JiexKaluiyis MeTabosiuTeH AedekT.”

FpemKaTa € I0INyCHATa B PbKOITMCA HA aBTOPUTE.

Ok peaAKallMOHHATAa KOJIETHUA
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Cnucanue ,bbarapcka MeguuuHa“, u3jaHue Ha
bbarapckara Akagemus Ha Haykute u U3ky-
ctBaTa, OTneneHre 3a Hayka, HayyeH 1jeHTBp
no MeJUIMHA W 3JpaBeona3BaHe, HM3/M3a B
YeTUPU KHUKKHU TOAMIIHO. , Bbiarapcka menu-
IIMHA“ e JOoCT'hIIHA OHJIAMH Ha caiTa Ha BAHH,
paszes u3faHus.

B Hero ce oTnevyaTBaT OpUTrHMHAJIHU HayYHU
CTaTHH, Ka3yMCTUYHHU CbOOLIEHUs, 0030pH, pe-
LIeH3UH U CbOOLeHUs 32 IPOBEeJleH! UM IIpeJ-
CTOSILLIY HAYYHU KOHT'PeCH, CHMIIO3UYMH U JIPYTU
MaTepHa/u B 06J1acTa Ha KJIMHWYHATa U QyH/a-
MeHTa/IHaTa MeJunHa. CIMcaHWeTo U3J1M3a Ha
AQHIVIMKMCKU €3UK C TOAPOOHU pe3toMeTa Ha O'bJI-
rapCcKu U aHIVIMMCKU. M3KJI0UeHUs ce MpaBAT
3a 0030pHU CTaTHUM 10 0COOEHO 3HAYUMHU TEMHM.
3aryiaBUATa, aBTOPCKUTE KOJIEKTHMBH, a CbLIO
HaJNMCUTE U O3HAYEHUATA Ha UIKOCTPALUUTE U
B TaOJIMLMTE Ce OTIeYaTBaT U Ha /iBaTa e3uKa.

MaTtepuanuTe Tps6Ba Jja ce peJoCTaBAT B
JlBa e/JHAKBHU eK3eMILJISpa, HalleyaTaHU Ha NHU-
Hielnja MallMHa MJIM Ha KOMIIOTBP, HA XapTUs
¢dopmat A4 (21 x 30 cM), 60 3Haka Ha 30 pena
IpYU IBOEH UHTEPBaJ MexX/y peZloBeTe ( CTaH-
JlapTHa MallWHOMUCHA cTpaHuua). OcBeH ToBa
MoraT Ja 6’bJaT U3NpaTeHU KaTO NMpPUKadYeHU
¢dalsoBe N0 eJIeKTPOHHATA MOLIA HA a/IpECHUTE,
IIOCOYEHU MO-/0JTY.

06eMbT Ha Ipe/ICTABEHUTE PabOTH He TPsIo-
Ba Jla npeBrwana 10 cTaHAAPTHU CTPaHUILM 3a
opuruHasiHuTe cratuu (uad 5000 aymu ciopef,
CTaHJAapTa Ha aHIVIOCAKCOHCKUTe u3JaHus) 12
crpanuiy (7 500 nymu) 3a 0630pHUTE CTATHH,
3-4 cTpaHUIM 32 Ka3yMCTUYHUTE CHOOLIEHUS,
4 ctpaHuLM 3a MHOpPMALUM OTHOCHO HAay4YHU
nposiBM B bbirapusi u B 4y»KOMHA, KaKTO U 3a
Hay4HM JIUCKYCHH, 2 CTPAaHULM 3a pelieH3UH Ha
KHUTH (MOHOTpadHU ¥ y4ebHUIH). B mocoyeHus
00€eM ce BK/IIOYBAT KHUTONUCHT U BCUY-KU UJTIOC-
Tpauyu U Tabinnu. B cbiius He ce BKJIIOYBAT pe-
3l0MeTaTa Ha O'bJrapCKyd U aHIJIMMCKH, YUH-TO
06eM TpsibBa Jia 6'be okoJio 200 AyMH 3a BCAKO

CBngarian medicine vol. 3 Ne 3/2013




The basic structure of the manuscripts
should meet the following requirements:

TITLE PAGE

The title of the article, forename, middle ini-
tials (if any) and family name of each author;
institutional affiliation; name of department(s)
and institutions to which the work should be
attributed, address and fax number of the cor-
responding author.

TEXT OF THE ARTICLE

Titles and subtitles should be standardized.
The original research reports should have the
following structure: introduction (states the
aim, summarizer the rationale for the study),
subjects and materials, methods (procedure
and apparatus in sufficient detail, statisti-
cal methods), results, discussion, conclusions
(should be linked with the aims of the study,
but unqualified statements not completely sup-
ported by research data should be avoided).
These requirements are not valid for the other
types of manuscripts. Only officially recognized
abbreviations should be used, all others should
be explained in the text. Units should be used
according to the International System of Units
(S. L. units). Numbers to bibliographical refer-
ences should be used according to their enu-
meration in the reference list.

ILLUSTRATIONS

Photographs should be presented both in the
text body to indicate their location and in sep-
arate files as saved in jpeg, tif or bitmap for-
mats.

The figures, diagrams, schemes, photos
should be submitted in a separate file with:
consecutive number (in Arabic figures); titles of
the article and name of the first author. The ex-
planatory text accompanying the figures should
be presented along with the respective number
of the figure in the main text body with space
left for insertion of the figure.

(25-30 mamuHomMcHU pena). PestomeraTa ce
NpeJCTaBsAT Ha OTAeJHHU cTpaHulu.Te Tpsi6Ba
Jla 0Tpa3sBaT KOHKPETHO PabOTHATAXUIIOTe3a U
1|eJITa Ha pa3paboTKaTa, U3M0JI3BAHUTE METO/IY,
Hal-BOXXHUTE pe3y/ITaTH U 3akJtodyeHus. Kirto-
yoBUTe AyMHu (A0 5), cbobpasenu c ,Medline®,
TpsiGBA Jla Ce IOCOYAT B Kpasi HAa BCSKO Pe3OMe.

CTpyKTypaTta Ha cTraTMUTe Tpsi6Ba [a
OTroBaps Ha CJieIHUTEe U3UCKBAHUS:

THUTY/JIHA CTPAHULA

a) 3aryiaBue, MMeHa Ha aBTopuUTe (COGCTBEHO UMe
¥ ¢aMuIns), Ha3BaHUEe HAa HAayyHaTa OpraHH-
3anus WM JIe4eGHOTO 3aBeJleHHe, B KOETO Te
pa6oTsT. [Ipy moBeye OT eZJHO 32 BeJieHUE UMe-
HaTa Ha ChIIUTE U HA CbOTBETHUTE aBTOPHU Ce
MapKHUpaT C HUPHU WU 3BE3TUIKH;

0) ChIMTE JAHHU HA AHIVIMMCKU €3UK Ce U3IHC-
BaT MO/ O'bJITAPCKHUS TEKCT.

3ab6eJsiexKKa: IpY CTaTHUM OT YY>KAU aBTOPHU
O'bJrAapPCKUAT TEKCT CJe[iBa aHTJIMKACKUS. Toy-
HUST MPEBOJ, OT aHIVIMHUCKU Ha O'bJrapCKU ce
ocurypsiBa oT pefilakuusita. ToBa ce oTHacs ¥ 3a
OCTaHaJIMTe TEKCTOBE, BKJIKYUTEJNHO pe3toMe-
TaTa Ha O'bJIFAPCKU.

OCHOBEH TEeKCT Ha cTaTUsATa. 3arJlaBusTa U
noj3arjaBusiTa cjaejBa Ja ObJaT yeJHaKBEHU
Y pa3/IMYUMH.

OpurvuHa/JHUTE CTAaTUU 3a0bDKUTETHO
TpsA6Ba Ja UMaT cJejHaTa CTPYKTypa: YBOZ,
MaTepual U MeTOAH, COOCTBEHU pe3yJITaTH,
00CBKJaHe, 3aKJ/II04YeHNe UIH U3BO/I,

MeToaukuTe ciaefBa Jia 6bAaT MOJAPOOHO
ONKCAaHU (BKJIOYUTENHO BUABT U dupMaTa
MPOM3BOJIMTE/]] HA M3MOJ3BAHUTE PEaKTHUBU
vanaparypa). CbLI0TO ce OTHAcs U 3a CTaTHUC-
THUYECKHUTE METO/H.

Te3u U3MCKBaHUSI He BaXKaT 3a 0030pUTE U
JlpyruTe BUJl0OBe nyOJiMKauuu. B Tekcra ce go-
MycKaT caMO OQHIMAIHO NPHUETHUTE MeX/yHa-
POJIHM ChKpallleHUs]; IPYU U3M0JI3BaHe Ha JAPYTH
CbKpallleHUsI Te TpsibBa Ja 6'bJlaT U3PUYHO I0-
COYEHU B TEKCTA. 3a MEPHUTE eJUHULIY € 3a1bJI-
KUTeJIHA MexAyHapoaHaTta cucteMa Sl. LlutaTtu-
Te BbT-Pe B TEKCTA € MPEeNoOpPbYMUTENHO Ja 6'bJIaT
0TO6eJIsI3BaHW CaMO C HoMepaTa UM B KHUTOIIKCA.
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REFERENCES

The references should be presented on a sep-
arate page at the end of the manuscript. It is
recommended that the number of references
should not

Exceed 20 titles for the original articles and
40 titles for the reviews; 70 % of them should be
published in the last 5 years. References should
be listed in alphabetical order, English first, fol-
lowed by the Bulgarian ones in the respective
alphabetic order. The number of the reference
should be followed by the family name of the
first author and then his/her initials, names of
the second and other authors should start with
the initials followed by the family names. The
full title of the cited article should be written,
followed by the name of the journal where it
has been published (or its generally accepted
abbreviation), volume, year, issue, first and last
page. Chapters of books should be cited in the
same way, the full name off the chapter first, fol-
lowed by“In:“ full title of the book, editors, pub-
lisher, town, year, first and final page number of
the cited chapter.

EXAMPLES:

Reference to a journal article:

1. McLachan, S., M. F. Prumel, B. Rapoport. Cell
Mediated or Humoral Immunity in Graves’
Ophthalmopathy? ]. Clin. Endocrinol. Metab.,
78,1994, 5,1070-1074.

Reference to a book chapter:

2. Delange, F. Endemic Cretenism. In: The Thyroid
(Eds. L. Braveman and R. Utiger). Lippincott Co,
Philadelphia, 1991, 942-955.

SUBMISSION OF MANUSCRIPTS

The original and one copy of the complete man-
uscript are submitted together with a covering
letter granting the consent of all authors for the
publication of the article as well as a statement
that it has not been published previously else-
where and signed by the first author. The pro-
cedure should be complemented via electronic
submission. Manuscripts of articles accepted

WJIIOCTPALIMH U TABJIMIIH

CHuMKuUTe - ocBeH B Word, 3a /ja ce 3Hae MeCTO-
NI0JIOXKEHUETO UM, C/leJiBa Ja 6'bAaT npesocTa-
BEHU U KaTo OTAesqHHU ¢daijioBe BbB popmar
jpg, tif mnu bitmap.

Wawoctpanuure KbM TekcTa (durypy,
rpaduKy, JUarpamMu, CXeMHd U Jip. YePHO-6esH
KOMUS C He06XOAUMHUSA JJ0ObP KOHTPACT U Ka-
4YeCTBO) Ce MpeJCTaBAT Ha OTJeJHU JIUCTOBE
(6e3 obsicHUTe/IeH TEKCT), B OpUTHHaJ U [iBe
KOIHS 32 BCSAKA OT TAX. TEKCT'BT KbM QUTYPUTE
CbC CbOTBETHATa UM HOMepauus (Ha 6bjarap-
CKM U Ha aHIVIMUCKU e3UK) ce 0TOesIsI3Ba BbTpe
B OCHOBHOTO TEKCTYaJIHO TS1JI0O Ha CTaTUsATa
N0/l CbOTBETHUS HOMEpP Ha MSCTOTO, KbJETO
TpsIOBa /A ce pasNoJIoKU NpPH MpejedyaTHATa
noarotroBka.TabiuLuTe ce NpeACTaBAT C TOTO-
BO HalMCaHU OBSCHUTENHU TEKCTOBE Ha ObJI-
rapCcKy M Ha aHIVIMHCKU, KOUTO capasmnoJioxe-
HU Ha/Jl TIX; HOMepaLUsATa UM e OTJesHa (ChLo
c apabcku uudpu).

HU3M0/I3BAHA JINTEPATYPA

KHuronucsbT ce npejctaBs Ha OTAEJEH JIUCT.
BposAT Ha UMTHUPAHUTE HU3TOYHHUIIM € Mpemno-
pPBUUTESIHO Aa He HaaxBbpJasa 20 (3a 063opu-
Te 10 40), kato 70 % oT TAX Aa 6bAAT OT MO-
cneguute 5 roguHu. [logpexxaaHeTo cTaBa Mo
a3bydeH pej; (MbpBO Ha JIaATUHUIIA, TOCJE Ha
KHPWIHILIA), KaTo cJieJi MOPEeJHUsS HOMep ce
oT6es1s13Ba GaMUJIHOTO MMe Ha IIMbPBUS aBTOP,
cjieJ] TOBAa UHUIMATIUTE MY; BCUUKU OCTaHAJIH
aBTOpPU Ce MOCOYBAT C WHUIIUAIHUTE, TOCTE]]-
BaHU OT $paMUJIHOTO UMe (B o6paTeH pen) A0
TPEeTHsI aBTOP, MOCJE/IBAHU OT ChKpalllllleHHe-
Toet Al. CiieiBa 111710TO 3arjiaBUe Ha IUTUPA-
HaTa CTaTHs, CJieJi Hero Ha3BaHUETO Ha CITMCa-
HUEeTO (MJIU 0O6LIONPUETOTO My ChKpallleHue),
TOM, TOJIUHA, 6pOH Ha KHW)KKATa, HaYaJIHaTa U
KpalHara ctpaHuna. [1aBu (paszaeniu) oT KHU-
M Ce M3MHKCBAT MO aHAJIOTUYEeH HA4WH, KaTo
cJeJ aBTOpa W 3arjilaBUeTO Ha IviaBaTa (pas-
Jlesa) ce oTOesisI3BAT MBJHOTO 3arjiaBue Ha
KHUTaTa, MMeHaTa Ha peJlakTopuTe (B CKOOH),
W3/1aTeJICTBOTO, I'PaJlbT YU roAMHAaTa Ha U3Ja-
BaHe, HavyaJ/IHaTa U KpalHaTa CTpaHUIIA.
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for publication will not be returned to the au-
thors.

Peer-review process: following the inter-
national standards in the field, the Editorial
board has adopted double-blind peer-review
policy assigned to independent referees. The
authors are encouraged to submit the names
of three potential referees for editorial consid-
eration

PUBLICATION ETHICS
EDITORS’ OBLIGATIONS

The editor is responsible for deciding which of
the articles submitted to the journal should be
published.

The editor may be guided by the policies of
the journal’s editorial board and constrained by
such legal requirements as shall then be in force
regarding libel, copyright infringement and pla-
giarism. The editor may confer with other edi-
tors or reviewers in making this decision.

An editor at any time evaluate manuscripts
for their intellectual content without regard to
race, gender, sexual orientation, religious belief,
ethnic origin, citizenship, or political philoso-
phy of the authors.

The editor and any editorial staff must not
disclose any information about a submitted
manuscript to anyone other than the corre-
sponding author, reviewers, potential review-
ers, other editorial advisers, and the publisher,
as appropriate.

AUTHORS’ OBLIGATIONS

The authors should ensure that they have writ-
ten entirely original works, and if the authors
have used the work and/or words of others that
this has been appropriately cited or quoted.

An author should not in general publish
manuscripts describing essentially the same
research in more than one journal or primary
publication. Submitting the same manuscript to
more than one journal concurrently constitutes
unethical publishing behaviour and is unaccep-
table.

ITPUMEPH:

CraTusd OT cnucaHue:

1. McLachlan, S., M. F.Prumel, B. Rapoport. Cell
Mediated or Humoral Immunity in Graves’
Ophthalmopathy? ]. Clin. Endocrinol. Metab.,
78,1994, 5,1070-1074.

[naBa (pa3zes) oT KHUra:

2. Delange, F. Endemic Cretenism. In: The Thyroid
(Eds. L. Braveman and R. Utiger). Lippincott Co,
Philadelphia, 1991, 942-955.

AJZIPEC 3A KOPECIIOHJAEHIIUSI C ABTOPUTE

Toii ce naBa B Kpasi HA BCSIKA CTATUSA U ChAbprKa
BCUYKH HEOOXOJUMU JIaHHU (BKJI. eJIeKTPOHHA
noia) Ha O'bJITapCKU €3UK 3a eJUH OT aBTOPH-
Te, KOUTO OTTroBaps 3a KOPECIOHAEHIUATA.
Bcuuku pbKonucH Tpsi6Ba /A ce U3MpaliaT C
NPUJPYKUTETHO MHCMO, TOANKUCAHU OT aBTOPH-
Te, C KOETO MOTBBbPKJAABaT ChIVIACUETO CH 3a OT-
nevyaTBaHe B CIL ,bbarapcka megunuHa“ B nuc-
MOTO Tpsi6Ba Aa ObJe 0TOessA3aH0, Ye MaTepHra-
JI'bT He e OUJI OTTIeYaTBaH B APYTH HAYYHHU CIIHCA-
HUS y HAC U B Yy»KOHHa. PbKoMMCH He ce BpbLIAT.

ITPOLEAYPA 110 PEHEH3HUPAHE:

C orsies cna3BaHe Ha MeX/yHAapOJHHUTE CTaH-
JlapTH, peAaKIMOHHATA KOJIeTHUs e Tpuesa
npoueaypa Mo ‘ABOMHO cjsna’ peleH3us OT
He3aBUCMMHO pedepeHTH. Ha aBTOpUTE Ce
npeJoCTaBsl Bb3MOXKHOCTA Jia MPeAJIoKaT Ha
BHHMaHHUETO HA peIaKI[UOHHUS eKUIl TPU UMe-
Ha Ha CMelUaJMCTH B TAIXHATA 06J1aCT KaTo I0-
TEHIIMAJIHU PelleH3eHTH.

IMYBJIUKAIIMOHHA ETUKA
3AZ'b/IKEHUS HA PEJAKTOPA

PeakTopbT HOCH OTTOBOPHOCTA 3a B3eMaHe
Ha pelleHHeTOo KOsl OT U3NPAaTEeHUTe CTATUH /1a
6'bJe MyOJMKyBaHa.

[Ipy ToBa pefaKTOPBT ce CbobpassiBa ChC
3aKOHOBM OTpPaHUYEHUSs], CBbP3aHU C Bb3bp-
»KaHe OT JJUCKpeAUTHpaHe, HapylllaBaHe Ha aB-
TOPCKHU IpaBa UM MJIaruaTCTBO.

PepakTopbT olLieHsIBA HWHTeJIeKTya/HaTa
CTOMHOCT Ha eIUH TPYZA 6e3 orie] Ha Bb3PacT,

Bulgarian medicine vol. 3 Ne 3/20 13)




Proper acknowledgment of the work of oth-
ers must always be given. Authors should cite
publications that have been influential in deter-
mining the nature of the reported work.

Authorship should be limited to those who
have made a significant contribution to the con-
ception, design, execution, or interpretation of
the reported study. All those who have made
significant contributions should be listed as co-
authors. Where there are others who have par-
ticipated in certain substantive aspects of the
research project, they should be acknowledged
or listed as contributors.

The corresponding author should ensure
that all appropriate co-authors and no inap-
propriate co-authors are included on the paper,
and that all co-authors have seen and approved
the final version of the paper and have agreed
to its submission for publication.

OBLIGATIONS OF THE REVIEWERS

Peer review assists the editor in making edito-
rial decisions and through the editorial com-
munications with the author may also assist the
author in improving the paper.

Any manuscripts received for review must
be treated as confidential documents. They
must not be shown to or discussed with others
except as authorized by the editor.

Reviews should be conducted objectively.
Personal criticism of the author is inappropri-
ate. Referees should express their views clearly
with supporting arguments.

DISCLOSURE AND CONFLICTS OF INTEREST

Unpublished materials disclosed in a submitted
manuscript must not be used in an editor‘s own
research without the express written consent
of the author.

All authors should disclose in their manu-
script any financial or other substantive conflict
of interest that might be construed to influence
the results or interpretation of their manu-
script. All sources of financial support for the
project should be disclosed.

10JI, pacoBa MPUHA/JIEKHOCT, CEKCyaiHa OpH-
eHTallsl, PeJIUTM03HU yoexJeHus u np. ¢op-
MU Ha JJUCKPUMUHALUS

PelakTopbT He pa3kpuBa HHPOPMAIKS O
OTHOLIIEHH e Ha P'bKOIKMCA Ha IPYTH JIM1a OCBEH
pe3eH3eHTUTE, aBTOPUTE 32 KOPECIIOHAEHIIMS,
u3JaTessl U JPYTUTe YJeHOBe Ha peJlaKIuOH-
HaTa KoJIerusl.

3AABJIXKEHUSA HA ABTOPUTE

ABTOpUTE c/e/iBa Ja OCUTYPSAT OPUTMHAIHHU
NpoM3BeJleHUs], B KOUTO He ca WU3M0JI3BaHU
TPyZIOBe WJIK M3pa3u Ha APYyrd aBTOpU 6e3 jaa
6'bJaT UUTHPAHHU.

[lo npuHLMI aBTOPUTE He CIe/iBa Aa My6JI1-
KyBaT MHOT'OKpPAaTHO MaTepuaJi, KOUTO MOBTapsl
0 ChILECTBO A3JIeHO U3C/e/iBaHe B JIPYTy CIU-
CaHUS WM I'bPBUYHU Ny6/iMKanuu. He ce npue-
Ma MpeJICTaBIHEeTO Ha eJJUH U ChIIU P'bKOIKC B
noBeyYe OT e/JHO CIIMCaHHe eJJHOBPEMEHHO.

TpynoBeTe u NPUHOCHT HA APYyrUTe aBTO-
P4, OTHOCUMM KbM NpeAMeTa Ha PbKOIMUCA,
Tpsi6Ba Jla 6bAaT oTpa3eHU moj GopmaTa Ha
UTHUPAHUSL.

Bcuuku JM1a, KOUTO /1A AaJId CBOSI IPUHOC
3a KOHILENUUATA, JUTEPATypPHUS aHAIU3, JU-
3aifHa, U3I'bJIHEHUETO WJIM UHTEepIpeTalusaTa
Ha JJaHHUTe, CJe/iBa Ja 6'bJjaT MOCOYEHU KATO
ChaBTOPH.

ABTOPBT 3a KOPECHOHJIEHI[USI HOCHU OTTO-
BOPHOCT 3a TOBAa BCUYKU ChaBTOPH Ja 6bAaT
3aMo3HaTH U Jja ca U3pasu/id CBOETO ojo6pe-
HUEe 3a CbAbpKAHUETO Ha IMpejJiaraHus 3a
ny6JIMKyBaHe MaTepyaJl.

3AABJIDKEHUA HA PELIEH3EHTHUTE

PeHeHBEHTI/ITe nognoMaraTt pegKaTopa IIpHU
B3€MadH€ Ha pelleHHe. HOCpe,ELCTBOM peaak-
OMOHHATA KOMYHHUKaAlLlUA Te MoraT Ada IMOAIIO-
MOT'HAT aBTOpPa B MOBHIIdBAHE a Ka4€CTBOTO
Ha CTaTHUATAa

Bcuuku PBKOIINCH, IIOJYYEHHU 3a pPELEH-
3HUpaHe cdjie[iBa Aa Ce CYUTAT 3d IOBEPUTEJITHU
MaTepHaJil U TAXHOTO CbAbPXKAHHE HA CJIeJBA
Aa ce pa3KpHuBa IpeJ HUKOI'o, OCBE€H C pa3pe-
HIeHHUeTO Ha peJaKTopa.
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Ethical regulations: reports with experi-
ments on human subjects should specify wheth-
er the procedures were conducted in accord-
ance with the ethical norms if the responsible
committee on Human experimentation (local or
regional) and/or with the Helsinki Declaration,
as revised in 2000. Respective guidelines for
animal experimentation should be considered.

PROCESSING CHARGES

Following acceptance for publication the au-
thors are charged 5 euros per page for language
editing and corrections.

ADDRESS FOR SENDING OF MANUSCRIPTS AND
OTHER EDITORIAL CORRESPONDENCE

Prof. Dr Philip Kumanov

1431 Sofia, Zdrave str. 2, University Hospital for
Endicrinology

AND THE NEXT ELECTRONIC ADDRESSES:

Prof. Dr Philip Kumanov, Editor-in-chief:
phkumanov@lycos.com

WITH COPY FOR THE SCIENTIFIC SECRETARY -

Assoc. Prof. Drozdstoj Stoyanov:
stojanovpisevski@gmail.com

PenieHsuuTe cienBa Ja ce MPUABPXKAT
KbM OOEKTHBHM CTAaHJApPTH Ha oljeHKa. JIny-
HU HaNaJKH Cpelly aBTOPHUTE ca HeMpHUeMJIH-
BU. KpuTH4YHUTE 3a0€/IeXKKH cie/iBa Ja O'bAaT
NOJIKperneHy C apryMeHTH.

KOH®/IMKT HA UHTEPECH

Heny6/svKyBaHUM MaTepuasu He MoratT Ja 6b-
JlaT U3I0JI3BaHU B COOCTBEHHU H3CJIeIBAHUS Ha
penakTopa 6e3 U3PUUHOTO MUCMEHO ChIJIacue
Ha aBTOPUTE.

ABTopuTe ciefBa Ja O6GABAT BCUYKU (u-
HAHCOBU WJIK APTU CbILECTBEHU KOHQJIUKTU
Ha UHTEpecH, KOUTO MOTaT /1a OKaXKaT BJAUSHUE
B'bpPY MHTEpIPETALMATA HA TEXHUTE PEe3Y/ITATH.
Bcuuky M3TOYHULIM Ha GUHAHCUPaHe Ha MpoBe-
JleHWTe MPOoy4YBaHUs cjie/iBa Jia 6'b/iaT 0OsIBEHU.

ETn4yecku cbo6pakeHUs IO OTHOLIEHUE
Ha CaMHUTe HU3CJeJBaHUA: BCUUKU TPYAOBE,
KOUTO OTPa3siBaT eKCIIEPUMEHTH C Xopa CJe[-
Ba Jla 6'bJjaT CbOOpPA3EHU C ETUUECKHUTE HOPMHU
Y peryJjaiuu, BbBeJeHU OT CbOTBETHUS MECT-
Ha WU pervoHa/iHa HayyHa KOMHUCHUS U /WU
c Jleknapauusita OT XeJI3UHKH, PEeBU3HUS OT
2000r. EkcnepuMeHTHTe C »KMBOTHHU CJieJiBa Jia
6'b/aT CbhII0 TaKa CbOOpPa3eHU CbC CbOTBETHU-
Te HOPMHU U IIpaBUJIA.

Cnen moJsioKHTesIHA pelleH3Us U oJjo6pe-
HUe Ha peAKoJIerusiTa, aBTOPUTE Ha CTATHS-
Ta J'bJDKAT 3alljialllaHe B pa3Mmep Ha 10 JsB. 3a
BCSIKA CTaHAApPTHA MalIMHOMKCHA CTPAHUIA, C
orJieJ, Ha MOKpUBaHe Pa3HOCKUTeE M0 aHTUHCKa
€3UKOBa peJiKallys Ha TeKCTa U KOPEKTYPH

BCHYKH MATEPHAJIH 3A CHHMCAHHETO CE U3ITPA-
AT HA ITIOCOYEHMS AZPEC HA PEJAKIIMSITA:

[pod. I-p @unun KymanoB
1431 Codus, yn. 3apase 2, YCBAJIE

WJIN HA CJIEAHUSA EJIEKTPOHEH A/IPEC:
[Ipod. [-p ®uanun KymaHos, ryiaBeH peJjlakTop:
phkumanov@lycos.com

C KOIIUE 10 HAYYHHUS CEKPETAP -

Hou. I-p Apo3actoi CTOSHOB:
stojanovpisevski@gmail.com
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