
ZDRAVSTVENA
   ZAŠTITA

ISSN 0350-3208
 eISSN 2683-4286

VOLUME 48  ·  ISSUE 4   ·  DECEMBER 2019 

GODIŠTE 48  ·  SVESKA 4  ·  DECEMBAR 2019

HEALTH CARE

KOMORA ZDRAVSTVENIH 
USTANOVA SRBIJE - BEOGRAD 

THE CHAMBER OF HEALTHCARE 
INSTITUTIONS OF SERBIA - BELGRADE



Stručni čаsоpis Zdrаvstvеnа zаštitа, koji Kоmоrа zdravstvenih ustanova Srbije izdаје оd 
1972. gоdinе, objavljuje neobjavljene originalne stručne i naučne radove, pregledne članke, 
kratka saopštenja, uvodnike, pisma uredniku, meta-analize, prikaze bolesnika, aktuelne teme, 
prikaze stručnih knjiga i skupova, i drugo, iz oblasti medicine, farmacije, biohemije, stoma-
tologije i menadžmenta u zdravstvu, čime doprinosi promociji i razvoju nauke, struke i naučno-
istraživačkog rada.  	

Nаučnе i stručnе rаdоvе u čаsоpisu оbјаvljuјu vrhunsкi stručnjаci rаzličitih prоfilа sа nаučnim 
i drugim zvаnjimа, аkаdеmici. Prеnоsеći u prоtеklоm pеriоdu оdаbrаnе tеkstоvе dо svојih 
čitаlаcа, strаnicе Zdrаvstvеnе zаštitе istоvrеmеnо prеdstаvljајu svеdоčаnstvо, kako piоnirskоg 
rаdа Kоmоrе, tаkо i svојеvrsnе istоriје zdrаvstvа Srbiје. 

Od januara 2019. godine sprovodi se elektronsko uređivanje časopisa Zdrаvstvеna zаštita 
(engl. Health Care), a od septembra 2019. dostupan je u režimu otvorenog pristupa (engl. 
Open Access). Otvoren pristup obezbeđuje besplatno čitanje, preuzmanje, čuvanje, štampanje 
i korišćenje objavljenih rukopisa u časopisu svakom korisniku koji ima pristup internetu. Svi 
članci objavljeni u časopisu Zdravstvena zaštita mogu se besplatno preuzeti sa sajta časopisa: 
http://casopis.komorazus.org.rs. Časopis se objavljuje četiri puta godišnje. 

Svi rukopisi pre objavljivanja u časopisu Zdravstvena zaštita prolaze internu (preliminarni 
pregled rukopisa od strane urednika i/ili uređivačkog odbora) i eksternu recenziju (dve neza-
visne recenzije od strane stručnjaka u datoj oblasti pri čemu se poštuje anonimnost i autora 
recenzije i autora rukopisa). Konačna odluka o objavljivanju rukopisa donosi se na osnovu 
stručne, etičke i statističke recenzije. Pre objavljivanja rukopisa, vrši se kontrola plagijarizma, 
odnosno rukopis se upoređuje sa svim originalnim tekstovima u dostupnim bazama podataka.

Radovi moraju biti napisani na engleskom jeziku, sa rezimeima na srpskom i engleskom jeziku, 
a u prelaznom periodu, sve do septembra 2020. godine, na srpskom ili engleskom jeziku, sa 
rezimeima na srpskom i engleskom jeziku.

Radove objavljene u časopisu Zdrаvstvеnа zаštitа indeksiraju: SCIndeks - Serbian Citation 
Index, COBISS.SR – ID 3033858 i doiSerbia. 



Scientific journal Zdravstvena zaštita (journal Health care), which is published by the 
Chamber of health institution of Serbia since 1972, publishes unpublished original expert 
and scientific papers, review articles, short announcements, introductions, letters to the 
editor, meta – analysis, depictions of the patients, current topics, depictions of scientific 
books and conferences, among other things related to the field of medicine, stomatology, 
pharmacology, biochemistry and health management. In this way, the magazine contributes to 
promotion and development of science, as well as expertise and scientific and research work.

Most preeminent experts of different profiles and with different scientific titles 
publish their scientific and research papers in the journal. By means of conveying 
the selected texts, the pages of Health care represent the testimony, of both the 
pioneering work of the Chamber, and a kind of history of health care in Serbia alike.

Electronic publishing of the journal Health care has been conducted since January 
2019, and it is available in the regime of open access since September 2019. Open 
access enables reading free of charge, downloading, saving, printing and using 
writings published in the journal to any user that has an internet access. All papers 
published in Health care can be downloaded for free on the journal’s website:
http://http://casopis.komorazus.org.rs. The journal is published four times a year.

Prior to publishing in Health care, all writings are subject of an internal review 
(preliminary review of the writing by the editor and/or editorial board) as well as an 
external review (independent reviews by the experts form the given field, while respecting 
the anonymity of the author of the review and the author of the paper). Final decision 
on whether the paper is going to be published is reached on the basis of expertly, ethical, 
and statistical review. Control for plagiarism is performed before the paper is published, 
which implies comparing the manuscript to all original texts in the available databases. 

Papers must be written in the English language, with summaries in both Serbian 
and English languages, and in the transitional period, until September of 29020, in 
Serbian and English languages, with summaries in Serbian and English languages.

Papers published in the journal Health care are indexed by: SCIndeks - Serbian Citation Index, 
COBISS.SR – ID 3033858 and doi Serbia.



Članci u celosti dostupni su na internet stranici: http://casopis.komorazus.org.rs/index.php/hc/issue/archive 

ISSN 0350-3208

eISSN 2683-4286 

COBISS.SR-ID 3033858

UDK 613/614

Otvoren pristup   CC BY-NC

     Zvanični časopis Komore zdravstvenih ustanova Srbije za medicinu, farmaciju, biohemiju, stomatologiju i 
menadžment u zdravstvu

             GODINA 48	                    BROJ 4		                DECEMBAR		         2019.  GODINE

VLASNIK I IZDAVAČ: 
Komora zdravstvenih ustanova Srbija 

ZA IZDAVAČA: 
Snežana Rašić Đorđević 

PREDSEDNIK UREĐIVAČKOG ODBORA: 
Prof. dr Georgios Konstantinidis 

GLAVNI I  ODGOVORNI UREDNIK: 
Prof. dr Sandra Grujičić 

POMOĆNIK GLAVNOG I ODGOVORNOG 
UREDNIKA:
Dr sc. med. Bojana Bukurov, klinički asistent 

SEKRETAR: 
Marijana Stojanović 

UREĐIVAČKI ODBOR: 
Prof. dr Valentina Arsić Arsenijević 
Prof. dr Milica Bajčetić 
Prof. dr Belojević Goran 
Prof. dr Berislav Vekić
Prof. dr Ferenc Vicko
Dr sc. med. Rade Vuković, klinički asistent 
Asist. sc.med. Ana Vuković
Doc. dr Maja Grujičić
Prof. dr Milena Ilić 
Prof. dr Svetlana Ignjatović 
Prof. dr Radmila Janičić 
Akademik Zoran Krivokapić, počasni član 

Prof. dr Dušanka Matijević
Dr sc. med. Bogomir Milojević, klinički asistent
Prof. dr Branislava Milenković
Asist. dr Aleksandra Nikolić 
Doc. dr Ivan Soldatović  
Prof. dr Mirjana Šumarac Dumanović 

MEĐUNARODNI UREĐIVAČKI ODBOR: 
Prof. dr Dončo Donev, Makedonija 
Prof. dr Živa Novak Antolič, Slovenija 
Prof. dr Agima Ljaljević, Crna Gora
Doc. dr Danijela Štimac, Hrvatska 
Prof. dr Žolt Molnar, Mađarska 
Prof. dr Vasolios Fanos, Italija
Prof. dr Nebojša Knežević, USA

ADRESA UREDNIŠTVA: 
11000 Beograd, Hajduk Veljkov venac 4-6
Tel/faks: +381 11 3622 523 ili +381 11 3622 524 
E-mail: urednik@komorazus.org.rs
Žiro račun: 205-4707-32

Tehnički urednik: 
Doc. dr Lazar Stošić

Štampa: 
Cakum Pakum, Beograd

Tiraž: 50 primeraka

http://casopis.komorazus.org.rs/index.php/hc/issue/archive


Articles are available in their integral versions on the webpage: http://casopis.komorazus.org.rs/index.php/
hc/issue/archive 

ISSN 0350-3208

eISSN 2683-4286 

COBISS.SR-ID 3033858

UDK 613/614

Open access   CC BY-NC

Official journal of Chamber of Healthcare Institutions of Serbia for medicine, pharmacy, biochemistry, 
stomatology and healthcare management

            YEAR  48	   	 ISSUE NO.  4			         DECEMBER		  2019  

OWNER AND PUBLISHER: 
Serbian Chamber of Health Institutions 

FOR PUBLISHER: 
Snezana Rasic Djordjevic 

PRESIDENT OF EDITORIAL BOARD: 
Prof. dr Georgios Konstantinidis 

EDITOR-IN-CHIEF: 
Prof. Sandra Grujicic, MD, PhD

EDITOR-IN-CHIEF ASSISTANT:
Ass. prof. Bojana Bukurov, MD, PhD

SECRETARY: 
Marijana Stojanovic 

EDITORIAL BOARD: 
Prof. Valentina Arsic Arsenijevic, MD, PhD 
Prof. Milica Bajcetic, MD, PhD 
Prof. Belojevic Goran, MD, PhD 
Prof. Berislav Vekic, MD, PhD
Prof. Ferenc Vicko, MD, PhD
Ass. prof. Rade Vukovic, MD, PhD
Ass. prof. Ana Vukovic, MD, PhD
Ass. prof. Maja Grujicic, MD, PhD
Prof. Milena Ilic, MD, PhD 
Prof. Svetlana Ignjatovic, MD, PhD 
Prof. Radmila Janicic, MD, PhD 
Prof. Zoran Krivokapic, MD, PhD, honorary member, 
member of Serbian Academy of Science and Arts 

Prof. Dusanka Matijevic, MD, PhD
Ass. prof. Bogomir Milojevic, MD, PhD 
Prof. Branislava Milenkovic, MD, PhD
Ass. prof. Aleksandra Nikolic, MD, PhD 
Ass. prof. Ivan Soldatovic, MD, PhD  
Prof. Mirjana Sumarac Dumanovic, MD, PhD 

INTERNATIONAL EDITORIAL BOARD: 
Prof. Donco Donev, MD, PhD, Macedonia 
Prof. Ziva Novak Antolic, MD, PhD, Slovenia 
Prof. Agima Ljaljevic, MD, PhD, Montenegro
Ass. prof. Danijela Stimac, MD, PhD, Croatia 
Prof. Zolt Molnar, MD, PhD, Hungary
Prof. Vasolios Fanos, MD, PhD, Italy
Prof. Nebojsa Knezevic, MD, PhD, USA

REDACTION ADDRESS:
11000 Beograd, Hajduk Veljkov venac 4-6
Tel/fax: +381 11 3622 523 ili +381 11 3622 524 
E-mail: urednik@komorazus.org.rs
Account number: 205-4707-32

Technical editor:
Doc. dr Lazar Stosic

Press:
Cakum Pakum, Beograd

Circulation: 50 copies

http://casopis.komorazus.org.rs/index.php/hc/issue/archive
http://casopis.komorazus.org.rs/index.php/hc/issue/archive


SADRŽAJ  /  CONTENTS

ORIGINALNI RADOVI / ORIGINAL ARTICLES

Marijana Jandrić -Kočić

POREMEĆAJ SPAVANJA I FUNKCIONALNA ONESPOSOBLJENOST USLED 

HRONIČNOG BOLA U DONJEM DIJELU LEĐA................................................................1-6

SLEEP DISORDER AND FUNCTIONAL DISABILITY IN CHRONIC LOW BACK PAIN

Sladjana Todorović, Tatjana Milenković, Katarina Mitrović, Ljiljana Plavsić, Sanja Panić

Zarić, Rade Vuković

VISOKA PREVALENCIJA DIJABETESNE KETOACIDOZE KOD MLADIH 

SA NOVOOTKRIVENIM TIPOM 1 DJABETESA MELITUSA U BEOGRADU: 

DESETOGODIŠNJE ISKUSTVO TERCIJERNOG CENTRA...............................................7-14

HIGH PREVALENCE OF DIABETIC KETOACIDOSIS IN CHILDREN WITH NEWLY 

DIAGNOSED TYPE 1 DIABETES IN BELGRADE, SERBIA: 10-YEAR TERTIARY CENTER 

EXPERIENCE 

Milan Bjekić, Hristina Vlajinac, Jovan Grujičić, Ivana Dunić

RAZLIKE U SEKSUALNOM PONAŠANJU IZMEĐU OBOLELIH OD SIFILISA I GONOREJE 

U BEOGRADU....................................................................................................................15-24

DIFFERENCE IN SEXUAL BEHAVIOUR BETWEEN SYPHILIS AND GONORRHOEA 

CASES, BELGRADE



PREGLEDNI RAD / REVIEW ARTICLES 

Maja Stošić, Verica Jovanović

PROGRAM SUZBIJANJA TUBERKULOZE U SRBIJI 2005-2015: REZULTATI I 

IZAZOVI..............................................................................................................................25-34

TUBERCULOSIS CONTROL PROGRAM IN SERBIA 2005-2015: RESULTS AND 

CHALLENGES 

Evgenija Marković, Dejan Marković , Rade Vuković, Tamara Perić, Biljana Kilibarda, Ana 

Vuković

DOJENJE IZ UGLA DEČJEG STOMATOLOGA................................................................35-42

BREASTFEEDING – THE PERSPECTIVE OF PEDIATRIC DENTIST

Dejan Živanović, Jovan Javorac,Tijana Javorac, Maja Kralj

IMPLEMENTACIJA ARTEFICIJALNIH NEURONSKIH MREŽA I NEURORAČUNARA U 

MEDICINI: OD FANTASTIČNE IDEJE DO INTELIGENTNIH SKRINING SISTEMA...43-50

IMPLEMENTATION OF ARTIFICIAL NEURAL NETWORKS AND NEUROCOMPUTERS 

IN MEDICINE: FROM FANTASTIC IDEA TO INTELLIGENT SCREENING SYSTEMS

AKTUELNA TEMA / CURRENT TOPIC 

Maja Nikolić, Miloš Jovanović, Katarina Nikolić

PREDNOSTI I NEDOSTACI VEGETARIJANSKE ISHRANE............................................51-56

ADVANTAGES AND DISADVANTAGES OF VEGETARIAN NUTRITION

UPUTSTVO ZA AUTORE / INSTRUCTIONS FOR AUTHORS.........................................57-60

POZIV ZA REKLAMIRANJE / INVITATION TO ADVERTISE........................................61-62



Health Care 48(4), 2019.                                                                                     Zdravstvena zaštita 48(4), 2019.

_______
1

SAŽETAK

Uvod/Cilj: Hronični bol u donjem delu leđa često je 
praćen promenama u trajanju i kvalitetu sna. S druge 
strane, narušena struktura sna negativno utiče na kvalitet 
života obolelih. Cilj istraživanja je bio da se ispita da li 
postoji veza između prisustva poremećaja spavanja i 
stepena funkcionalne onesposobljenosti kod osoba sa 
hroničnim bolom u donjem delu leđa.
Metode: Studijom preseka obuhvaćeno je 150 osoba sa 
hroničnim bolom u donjem delu leđa koje su se javile u 
Dom zdravlja Krupa na Uni u periodu od 01.10.2016. do 
01.10. 2018.godine. Pored opšteg upitnika, u istraživanju 
su korišćeni Upitnik o nesposobnosti po Rolandu 
Morisu (engl. Roland Morris Disability Questionnaire) 
i Pitsburčki indeks kvaliteta sna (engl. Pittsburgh Sleep 
Quality Index). U statističkoj analizi podataka primenjen 
je hi kvadrat test.
Rezultati: Od 150 osoba sa hroničnim bolom u donjem 
delu leđa 88 (58,7%) su činile žene, a  62 (41,3%) 
muškarci. Prosečna starost ispitanika je bila 54,0 ± 
5,7 godina. Žene su bile statistički značajno starije 
nego muškarci. Muškarci i žene, kao i osobe uzrasta 
40-59 godina i 60-79 godina, sa narušenim kvalitetom 
sna su značajno češće imali viši stepen funkcionalne 
onesposobljenosti nego osobe sa nenarušenim kvalitetom 
sna. Kod najmlađih osoba (20-39 godina) sa niskom 
funkcionalnom onesposobljenošću 5,3% je imalo narušen 
kvalitet sna, a 4,3% u uzrastu 40-59 godina i 4,0% u 
uzrastu 60-79 godina. Među osobama sa višim stepenom 
funkcionalne onesposobljenosti ni jedna osoba nije imala 
narušen kvalitet sna u uzrastu 20-39 godina, a sve osobe 
uzrasta 40-59 i 60-79 godina su imale narušen san.
Zaključak: Neophodna su dalja istraživanja o 
povezanosti kvaliteta sna i stepena funkcionalne 
onesposobljenosti osoba sa hroničnim bolom u donjem 
delu leđa. Edukacija o higijeni spavanja, rutinska procena 
kvaliteta sna i rana terapijska intervencija kod osoba sa 
hroničnim bolom u donjem delu leđa mogu doprineti 
smanjivanju funkcionalne onesposobljenosti, kao i 
troškova zdravstvene zaštite i radnog apsentizma.

SUMMARY

Introduction/Aim: Chronic lower back pain is often 
accompanied by changes in sleep duration and quality. 
On the other hand, disturbed sleep structure has a negative 
impact on the quality of life of patients. The aim of this 
study was to investigate whether there is relationship 
between the presence of sleep disorders and the degree 
of functional disability in patients with chronic low back 
pain. 		
Methods: A cross-sectional study included 150 people 
with chronic lower back pain who were admitted at the 
Krupa Health Center at Uni in the period 01 10.2016. 
to 01.10 2018. In addition to general questionnaire, the 
survey used Roland Morris Disability Questionnaire and 
the Pittsburgh Sleep Quality Index. The chi-square test 
was used in the statistical analysis of the dana.
Results: Of the 150 people with chronic low back pain, 
88 (58.7%) were women and 62 (41.3%) were men. The 
average age of the subjects was 54.0 ± 5.7 years. Women 
were statistically significantly older than men. Men and 
women, as well as people aged 40-59 and 60-79 years, 
with impaired quality of sleep were significantly more 
likely to have a higher degree of functional disability 
than persons with undermined quality of sleep. In the 
youngest group (20-39 years),of persons with low 
functional disability 5.3% of them had poor sleep quality, 
4.3% in group aged 40-59 years and 4.0% aged 60-79 
years. Among persons with higher levels of functional 
disability, none had impaired sleep quality at the age of 
20-39 years, and all persons aged 40-59 years and 60-79 
years had impaired sleep quality.
Conclusion: Further research is needed on the relationship 
between the degree of functional disability of people with 
chronic low back pain and sleep quality. Sleep hygiene 
education, routine assessment of sleep quality, and early 
therapeutic intervention for disorders present in people 
with chronic low back pain can contribute to reducing 
functional disability as well as the cost of health care and 
occupational absenteeism.

UDK BROJEVI: 
616.8-009.836.12
616.711-009.7-06

DOI: https://doi.org/10.5937/ZZ1904001J

POREMEĆAJ SPAVANJA I FUNKCIONALNA ONESPOSOBLJENOST 
USLED HRONIČNOG BOLA U DONJEM DELU LEĐA 

SLEEP DISORDER AND FUNCTIONAL DISABILITY IN CHRONIC 
LOW BACK PAIN
 
Jandrić -Kočić Marijana1

1 Dom zdravlja Krupa na Uni, Republika Srpska / Health Care Center Krupa at Una,  Republic of Srpska
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Uvod	

Na osnovu brojnih do sada sprovedenih 
istraživanja procenjuje se da čak 80% odraslih 
osoba ima bol u donjem delu leđa bar jednom 
u toku života (1-3). Nešto više zaposlenih 
muškaraca (5-7%) nego žena (4-6%) traži 
pomoć zbog bola u donjem delu leđa kod 
svog izabranog lekara primarne zdravstvene 
zaštite (1,2). Najčešće bol u donjem delu leđa 
pogađa radno aktivno stanovništvo (1,2). 
U većini zemalja sveta ukazuje se na velike 
troškove lečenja ovog stanja, a u Sjedinjenim 
Američkim Državama troškovi lečenja bola 
u donjem delu leđa su odmah iza troškova 
lečenja malignih i kardiovaskularnih bolesti 
(3). Posledice bola u donjem delu leđa 
mogu dovesti do niskog (smanjena radna 
produktivnost ali bez narušenih svakodnevnih 
rutinskih aktivnosti) ili visokog stepena 
funkcionalne onesposobljenosti (ograničene 
svakodnevne rutinske aktivnosti i to npr. 
umivanje, ustajanje iz stolice, okretanje u 
krevetu, oblačenje, obuvanje) (3). Hronični 
lumbalni bol često je praćen promenama u 
trajanju i kvalitetu sna (4,5). S druge strane, 
narušena struktura sna negativno utiče na 
kvalitet života obolelih (4,5).

Istraživanje je imalo za cilj da ispita da 
li postoji veza izmedju poremećaja spavanja 
i stepena funkcionalne onesposobljenosti kod 
osoba sa hroničnim bolom u donjem dijelu 
leđa.

Metode

Studijom preseka bilo je obuhvaćeno 
150 osoba sa hroničnim bolom u donjem 
delu leđa koji su se u periodu od 24 meseca, 
od 01.10.2016. do 01.10.2018. godine, javili 
izabranom lekaru u Domu zdravlja Krupa na 
Uni (Bosna i Hercegovina). Kriterijumi za 
uključivanje ispitanika u istraživanje su bili: 
uzrast između 20 i 79 godina, završena osnovna 
škola i prisustvo hroničnog bola u donjem 
delu leđa u trajanju od najmanje tri meseca. 
Hronični bol u donjem delu leđa definiše se kao 
bol, mišićna napetost i nelagoda lokalizovana 
u području između donjeg rebarnog luka i 
donje glutealne brazde, sa širenjem u jednu, 
ređe obe noge,  ili bez njega, koja traje duže od 
120 dana (6). Iz studije su isključene osobe: 
starosti iznad 79 i ispod 20 godina, sa bolom 
u donjem dijelu leđa koji je trajao kraće od 

120 dana, kao i sve osobe sa psihijatrijskim 
poremećajima, malignim i uznapredovalim 
hroničnim oboljenjima (hronična bubrežna 
insuficijencija, dekompenzacija srca, 
insuficijencija jetre), zapaljenskim reumatskim 
bolestima (ankilozirajući spondilitis i 
reumatoidni artritis), infekcijama (vertebralni 
osteomijelitis, tuberkulozni spondilitis) i 
akutnim traumama i operativnim zahvatima 
na lumbalnom delu kičmenog stuba.

Podaci su prikupljeni opštim i 
specifičnim upitnicima. Opštim upitnikom 
prikupljeni su demografski podaci (pol i 
uzrast). 

Upitnik o nesposobnosti po Rolandu 
Morisu (engl. Roland Morris Disability 
Questionnaire - RMDQ) sastoji se od 24 
pitanja pomoću kojih se procenjuje stepen 
funkcionalne onesposposobljenosti kroz 
sledećih šest oblasti: fizička aktivnost, spavanje/
odmor, psihosocijalno funkcionisanje, ishrana, 
kućni poslovi i učestalost bolova. Na osnovu 
ukupnog skora koji je niži od 15 smatra se 
da osobe imaju nizak stepen funkcionalne 
nesposobnosti, a sa skorom jednakim ili većim 
od 15 da su sa visokim stepenom funkcionalne 
nesposobnosti.  

Pitsburški indeks kvaliteta sna (engl. 
Pittsburgh Sleep Quality Index - PSQI) je 
upitnik sačinjen od 19 pitanja, pomoću kojih 
se procenjuje kvalitet sna u poslednjih mesec 
dana kroz sedam oblasti: subjektivni kvalitet 
sna, latencija sna, trajanje sna, uobičajena 
efikasnost sna, poremećaj sna, korišćenje 
lekova za spavanje i dnevna disfunkcionalnost 
uzokovana narušenim kvalitetom sna (8,9). 
Svako pitanje se, u zavisnosti od odgovora, 
ocenjuje na skali od 1 do 3 i ukupan zbir daje 
PSQI skor. PSQI skor veći od 5 označava 
narušen kvalitetet sna. PSQI svojom 
pouzdanošću, merodavnošću, kratkoćom i 
dostupnošću prestavlja veliki potencijal za 
kliničku praksu (8,9).

U statističkoj analizi podataka primenjen 
je hi-kvadrat test. 

Rezultati 

Istraživanje je obuhvatilo 150 pacijenata. 
Među njima je bilo 88 (58,7%) žena i 62 
(41,3%) muškaraca (Tabela 1). Najveći broj 
ispitanika sa hroničnim bolom u donjem delu 
leđa (58,7%) su bili životne dobi 40-59 godina. 
Prosečna starost ispitivane populacije bila je 

Ključne reči: spavanje, funkcionalna onesposobljenost, 
bol u donjem delu leđa

Keywords: sleep, functional disability, low back pain
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54,0 ± 5,7 godina. Žene su bile statistički značajno starije nego muškarci.

Osobe sa narušenim kvalitetom sna 
(skor veći od 5) su značajno češće imale viši 
stepen funkcionalne onesposobljenosti prema 
RMDQ upitniku (78,3%) nego osobe sa 
nenarušenim kvalitetom sna (0,0%) (Tabela 
2). Identična situacija zabeležena je i kod 
muškaraca i žena kada su se oni posmatrali 
pojedinačno. Osobe uzrasta 40-59 godina i 
60-79 godina sa narušenim kvalitetom sna su 
značajno češće imale viši stepen funkcionalne 
onesposobljenosti nego osobe sa nenarušenim 
kvalitetom sna. Kod osoba sa niskom 
funkcionalnom onesposobljenošću, 5,3% je 
imalo narušen kvalitet sna u uzrastu 20-39 
godina, 4,3% u uzrastu 40-59 godina i 4,0% u 
uzrastu 60-79 godina. Među osobama sa višim 
stepenom funkcionalne onesposobljenosti ni 
jedna osoba nije imala narušen kvalitet sna u 
uzrastu 20-39 godina, a sve osobe uzrasta 40-
59 i 60-79 godina.

Tabela 1. Distribucija osoba sa hroničnim bolom u donjem delu leđa prema polu i uzrastu / 
Table 1. Distribution of people with chronic low back pain by gender and age

             p vrednost prema hi kvadrat testu<0.05 / p value according to hi square test<0.05



Health Care 48(4), 2019.                                                                                     Zdravstvena zaštita 48(4), 2019.

_______
4

Diskusija	

Poremećaji spavanja su čest i neretko 
neprepoznat komorbitet hroničnog bola u 
donjem delu leđa. U našoj studiji, narušen 
kvalitet sna je bio verifikovan od strane 69 
(46,0%) osoba sa hroničnim bolom u donjem 
delu leđa. Studije sprovedene u Velikoj 
Britaniji došle su do sličnih rezultata (10), 
dok je u istraživanju grupe autora iz Poljske 
i Maroka taj procenat bio značajno viši, preko 
80% (11). Prevalencija poremećaja spavanja 
u opštoj populaciji prema dijagnostičkom 

priručniku za mentalne bolesti iznosi 6% (11). 
Rezultati našeg istraživanja ukazuju 

da su osobe sa narušenim kvalitetom sna 
statistički značajno češće imaju veći stepen 
funkcionalne onesposobljenosti i da je ona 
specifična za starije osobe (uzrasta 40-59 i 60-
69 godina). Neke studije ukazuju na značajnu 
ulogu poremećaja spavanja u razvoju i 
održavanju funkcionalne onesposobljenosti 
(12,13). Sedamnaestogodišnja populaciona 
studija u Norveškoj utvrdila je da narušena 
struktura sna u akutnoj i subakutnoj fazi 
lumbalnog bola predstavlja značajan faktor 

Tabela 2. Distribucija osoba sa hroničnim bolom u donjem delu leđa sa narušenim i nenarušenim 
snom prema stepenu funkcionalne onesposobljenosti, polu i uzrastu / Table 2. Distribution of 
persons with chronic low back pain with disturbed and undisturbed sleep acording to functional 
disability, gender and age

*p prema hi kvadrat testu ili Fisher-ovom testu / *p value according to hi square test or Fisher 
test; **Niži stepen funkcionalne onesposobljenosti / **Lower degree of functional disability; 
***Viši stepen funkcionalne onesposobljenosti / *** Higher degree of functional disability; 
PSQI - Pitsburški indeks kvaliteta sna / Pittsburgh Sleep Quality Index; RMDQ - Upitnik o 
nesposobnosti po Rolandu Morisu / Roland Morris Disability Questionnaire.
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u nastanku hroničnog bola i povećanju 
stepena funkcionalne onesposobljenosti 
(14). Prospektivna dvadeset osmogodišnja 
studija u Finskoj dokazala je da pacijenti sa 
poremećajima spavanja imaju 2,4 puta veću 
verovatnoću za hospitalizaciju zbog hroničnog 
lumbalnog bola u odnosu na pacijente sa 
normalnom strukturom sna (13).

Nedostatak sna ili smanjeni kvalitet istog, 
smanjuje bolni prag i povećava funkcionalnu 
onesposobljenost kroz neurobiološku 
modifikaciju (smanjenu osetljivost mi i 
delta opoidnih receptora, smanjen bazalni 
nivo endogenih opoida) (14,15). Studija sa 
narušenim kontinuitetom sna (sedam buđenja 
u trajanju od 20 minuta i jedno buđenje u 
intervalu od 60 minuta) govori u prilogu 
poremećaja u silaznom modulacionom sistemu 
bola (smanjena endogena opoidna inhibicija), 
bez promena u uzlaznim senzornim putevima 
(14).

Promena dopaminergičke signalizacije 
navodi se kao mogući uzrok povezanosti 
kvaliteta sna, intenziteta bola i funkcionalne 
onesposobljenosti. Kod osoba sa hroničnim 
lumbalnim bolom i narušenom arhitekturom 
sna se verifikuje smanjeno oslobađanje 
dopamina i niža aktivacija D2/D3 receptora u 
ventralnom strijatumu (14,15). Nedostatak sna 
smanjuje promet 5-hidroksitriptamina (eng. 
5-hidroxytryptamin, 5-HT), menja aktivnost 
serotoninskih neurona u rafe jedrima (engl. 
raphe nuclei) i utiče na 5-HT receptorske 
funkcije (14,15). Poremećaji spavanja 
kod odraslih osoba sa hroničnim bolom 
u donjem delu leđa rezultuju povećanjem 
proinflamatornih citokina, uključujući 
interleukin 6 (16). Medijatori upale 
moduliraju nociocepciju, doprinose pojačanju 
i upornosti bola i povećavaju funkcionalnu 
onesposobljenost (16).

Povećanje funkcionalne onesposoblje-
nosti kod osoba sa hroničnim lumbalnim 
bolom se vezuje za pojavu alfa talasa u NREM 
(bez brzih pokreta očiju; eng. Non rapid eye 
movement, NREM) fazi sna (15). Eksperimenti 
na životinjama ukazuju da poremećaj REM 
(brzi pokreti očiju; eng. Rapid eye movement, 
REM) faze sna otežava sposobnost 
serotoninskog sistema da podrži analgeziju 
proizvedenu aktivnošću opoidergičkog sistema 
(15). Postoje indicije da poremećena struktura 
sna dovodi do promena u noradrenergičkom 
i holinergičkom neurotransmiterskom 
sistemu uključenih u modulaciju bola (15). 
Poremećaj spavanja rezultira dnevnom 
pospanošću, povećanjem umora, kognitivnom 
disfunkcijom i negativnim emocijama, što 

može izazvati ili oponašati hiperalgeziju i 
povećati funkcionalnu onesposobljenost (13).

Mnogi lekovi koji se koriste u 
kontroli bola narušavaju kvalitet sna čime 
se smanjuje njihov analgetski učinak i 
povećava funkcionalna onesposobljenost 
(17). Nesteroidni antinflamatorni lekovi 
smanjuju sintezu prostaglandina, suprimiraju 
oslobađanje melatonina i utiču na termogenezu 
(17). Antidepresivi (triciklični antidepresivi 
i selektivni inhibitori ponovnog preuzimanja 
serotonina) skraćuju trajanje REM faze sna, 
povećavaju dnevnu pospanost (17). Narušena 
struktura sna i povećanje dnevne somnolencije 
mogu indukovati opoidno indukovanu 
hiperalgeziju (17,18,19).

Iako nisu široko rasprostranjene, 
terapijske intervencije koje unapeđuju kvalitet 
sna kod osoba sa hroničnim lumbalnim bolom 
smanjuju bol i funkcionalnu onesposobljenost 
(12) . Shodno tome, evaluacija kvaliteta sna 
treba da bude deo inicijalne dijagnostičke 
obrade pacijenata sa hroničnim bolom u 
donjem delu leđa (12).

Ukoliko se kritički osvrnemo možemo 
konstatovati da u studiji preseka nije moguće 
odgovoriti na pitanje šta je uzrok a šta 
posledica, odnosno da li su ispitivane osobe 
sa hroničnim bolom u donjem delu leđa imale 
lošiju funkcionalnu onesposobljenost zbog 
narušenosti kvaliteta sna ili su zbog lošijeg 
kvaliteta sna razvile veći stepen funkcionalne 
onesposobljenosti. Osim toga, nije bilo moguće 
ispitati uticaj, pored kvaliteta sna, i drugih 
faktora koji mogu samostalno ili udruženo 
voditi lošijoj funkcionalnoj onesposobljenosti. 

Zaključak

Neophodna su dalja istraživanja o 
vezi između kvaliteta sna i funkcionalne 
onesposobljenosti kod osoba sa bolom u 
donjem delu leđa. Poseban akcenat treba 
staviti na ispitivanje ove veze kod starijih 
osoba i identifikovati sve druge potencijalne 
faktore funkcionalne onesposobljenosti, a 
ne samo sna. Edukacija o higijeni spavanja, 
rutinska procena kvaliteta sna i rana terapijska 
intervencija prisutnih poremećaja kod osoba 
sa hroničnim bolom u donjem delu leđa 
mogu doprineti smanjivanju funkcionalne 
onesposobljenosti, kao i troškova zdravstvene 
zaštite i radnog apsentizma.
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SAŽETAK 

Uvod/cilj: Dijabetesna ketoacidoza (DKA) je najznačajniji 
uzrok mortaliteta mladih sa tipom 1 dijabetesa melitusa 
(T1DM). Rezultati poslednjih istraživanja ukazuju na 
zabrinjavajuće visoku prevalenciju DKA u trenutku 
postavljanja dijagnoze T1DM kod mladih u Beogradu. 
Cilj ovog istraživanja bila je procena učestalosti DKA 
kod dece i adolescenata sa novootkrivenim T1DM tokom 
desetogodišnjeg perioda u tercijernom centru u Beogradu. 
Metode: Podaci su prikupljeni retrospektivnom pretragom 
medicinske dokumentacije sve dece i adolescenata sa 
novootkrivenim T1DM koji su bili hospitalizovani u 
našem centru tokom perioda od 1. januara 2007. godine 
do 1. januara 2017. godine.
Rezultati: Dijagnoza novootkrivenog T1DM postavljena 
je kod ukupno 501 deteta (233 devojčice i 268 dečaka) 
prosečnog uzrasta 9,55 ± 4,26 godina, sa prosečnom 
vrednošću pH od 7,28 ± 0,14 (6,78-7,51) u trenutku 
postavljanja dijagnoze. Devojčice sa T1DM su u proseku 
bile mlađe u odnosu na dečake (9,05 ± 4,04 god. u odnosu 
na 9,98 ± 4,41 god, respektivno, p<0.05). Od ukupnog 
broja pacijenata, 191 (38,1%) je u trenutku postavljanja 
dijagnoze imao DKA, od čega je 47.6% bilo u blagoj, 
26,2% u umerenoj, a 26,2% u teškoj ketoacidozi. U 
grupi mlađe dece, uočena je veća učestalost DKA (40%) 
u odnosu na grupu dece uzrasta > 11 godina (35%), ali 
ova razlika nije bila statistički značajna.
Zaključak: Rezultati ukazuju na zabrinjavajuće visoku 
prevalenciju DKA u trenutku postavljanja dijagnoze 
T1DM kod mladih u Beogradu, bez značajne razlike u 
odnosu na uzrast. Ovi nalazi ukazuju na potrebu

SUMMARY

Introduction/Aim: Diabetic ketoacidosis (DKA) is one 
of the most important causes of acute mortality in youth 
with type 1 diabetes mellitus (T1DM). Recently published 
data suggested worryingly high frequency of DKA at the 
onset of T1DM in Belgrade youth. The goal of this study 
was to assess the frequency of DKA at the onset of T1DM 
and the associated risk factors in Belgrade youth during 
the previous 10 years at a tertiary centre. 
Methods: Data were collected retrospectively from the 
medical records of all children with new-onset T1DM 
admitted to our centre during the study period between 
1st January 2007 and 1st January 2017. 
Results: During the study period, a total of 501 subjects 
(233 girls and 268 boys) were diagnosed with new-onset 
T1DM, with a mean age of 9.55 ± 4.26 years, and mean 
pH at the time of diagnosis of 7.28 ± 0.14 (6.78-7.51). 
Girls with T1DM were younger compared to boys (9.05 
± 4.04 years vs. 9.98 ± 4.41 years, respectively, p < 0.05). 
Of all patients, 191 (38.1%) presented with DKA, 47.6% 
of which were classified as mild, 26.2% as moderate and 
26.2% as severe DKA. Slightly higher frequency of DKA 
was noticed in the younger age groups (40%) compared 
to the children > 11 years (35%), although this difference 
was not statistically significant. 
Conclusion: There is an alarmingly high rate of DKA at 
the onset of T1DM in Belgrade youth with no significant 
differences between different age groups. These findings 
emphasize the need for intensive public health preventive 
actions aimed at early diagnosis of T1DM in all age 
groups.
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Introduction

Diabetic ketoacidosis (DKA) is one of 
the most important causes of acute mortality 
in youth with type 1 diabetes mellitus (T1DM) 
(1,2). The frequency of DKA at the time of 
diagnosis of T1DM is highly variable, with 
worldwide reported incidences ranging from 
12.8 to 80% (3-18). 

Serbia has a population of children 
under the age of 19 years of 1,427,272, and 
a large proportion of youth (317,258 - 22%) 
lives in Belgrade, the capital city (19). There 
are two tertiary paediatric centres in Belgrade 
with paediatric endocrinology departments 
and intensive care units in which the children 
with newly diagnosed T1DM are treated: 
the University Children’s Hospital, and our 
hospital the Mother and Child Healthcare 
Institute of Serbia “Dr Vukan Cupic” (18). 
Besides those residing in Belgrade, children 
from other parts of Serbia are also frequently 
being referred to these two centres in Belgrade 
at the time of diagnosis due to the lack of 
resources in other regions. 

The recently published data from the 
University Children’s Hospital in Belgrade, the 
other tertiary centre from Belgrade, revealed 
alarmingly high frequency of DKA (32.9%) 
in youth with newly diagnosed T1DM during 
the period 1991-2011, with DKA frequency 
up to 55% in children younger than 5 years 
(18). Considering that such high prevalence of 
DKA in children and adolescents with newly 
diagnosed T1DM represents a worrisome and 
significant public-health issue, we analyzed 
the medical records of patients diagnosed at 
our centre in order to provide a comprehensive 
insight into the frequency of DKA in youth 
with newly diagnosed T1DM living in the 
Belgrade area.

The aim of the present study was 
to analyze the frequency of DKA and the 
associated risk factors at the time of onset of 
T1DM during the period of the past 10 years 
(2007-2017) at our hospital, the other tertiary 
centre in Belgrade, Serbia. 

Methods

The data were collected retrospectively 
from the medical records of all children with 
new-onset T1DM admitted to the Mother 
and Child Healthcare Institute of Serbia 
“Dr Vukan Cupic” during the study period 
between 1st January 2007 and 1st January 
2017. Subjects with other types of diabetes 
were excluded from this study. Data regarding 
patients’ gender, age at diagnosis, duration of 
symptoms, blood pH (or serum bicarbonates 
when pH was unavailable), glucose and 
blood glycosylated haemoglobin (HbA1c) 
level at the time of diagnosis were collected 
retrospectively from the medical records. 
Study protocol was approved by the Hospital 
Ethics Committee and was in accordance with 
the Declaration of Helsinki. 

The final study cohort included 501 
patients (233 girls and 268 boys) with newly 
diagnosed T1DM. The patients were classified 
into three age groups: under 5 years, 5-11 
years and > 11 years. Based on the date of 
admission, the study period was also stratified 
into two 5-year periods. 

The diagnosis of DKA was based on 
ISPAD 2014 guidelines: hyperglycaemia 
(blood glucose > 11 mmol/L) with acidosis 
(venous pH < 7.3 or bicarbonate < 15 mmol/L), 
and with ketonaemia or ketonuria (20). DKA 
severity was also categorized according to the 
ISPAD 2014 guidelines as mild (venous pH < 
7.3, bicarbonate < 15 mmol/L), moderate (pH 
< 7.2, bicarbonate < 10 mmol/L) or severe (pH 
< 7.1, bicarbonate < 5 mmol/L) (20).  

Differences in the means between groups 
were tested using the independent t-test, 
Mann-Whitney U test and Kruskal-Wallis 
independent samples test, depending on the 
number of groups and the distribution of the 
variables, and the Pearson’s chi-square test 
was used for categorical variables. P-values 
< 0.05 were considered as statistically 
significant. Analyses were conducted using 
the SPSS version 20 (SPSS Inc, Chicago, IL) 
statistical software.

za intenzivnim javno-zdravstvenim merama prevencije 
ketoacidoze, odnosno pravovremenog postavljanja 
dijagnoze T1DM kod dece i adolescenata u Beogradu. 
Ključne reči: Dijabetesna ketoacidoza, dijabetes melitus 
tipa 1, deca, prevencija, epidemiologija 

Keywords: Diabetic ketoacidosis, type 1 diabetes 
mellitus, children, prevention, epidemiology
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Results

Of all 501 patients with T1DM, 191 
(38.1%) presented with DKA and 310 (61.9%) 
without DKA (Table 1). DKA was present at 
the time of diagnosis slightly more often in 
newly diagnosed girls (40.8%) compared to 
boys (35.8%); however, the difference was 
not statistically significant. In the group of 
patients without DKA, the mean age was 
9.73 ± 4.26 years which was a slightly higher 

than in the group with DKA 9.25 ± 4.27. In 
the group of patients with DKA, mean blood 
glucose level was significantly higher than 
in the group without DKA. As expected, 
the mean pH among patients with DKA was 
significantly lower. Also, the level of HbA1c 
was significantly higher in the group with 
DKA than in the group without DKA. Patients 
with DKA had a slightly shorter duration of 
symptoms, but without statistically significant 
difference.

Table 1. Characteristics of patients with or without diabetic ketoacidosis*

When subjects were compared 
according to DKA severity at the onset of 
T1DM, there were no significant differences 
in age at diagnosis, gender, or levels of HbA1c 
(Table 2). As expected, pH level (p < 0.001) 

was significantly lower in the groups with 
moderate and severe DKA, and interestingly, 
blood glucose levels were significantly higher 
in the group with severe DKA (p = 0.002).

Table 2. Characteristics of patients with diabetic ketoacidosis (DKA) (N = 310) at time of 
diagnosis regarding DKA severity 

There were 96 children (19.2%) aged 
less than 5 years at the time of diagnosis of 
T1DM (Table 3). The incidence of DKA in 
this age group was 40.6% (n = 39), without 
statistically significant differences in DKA 
prevalence in older age groups, as shown in 
Table 3. In the youngest age group, higher 

frequency of severe DKA was observed, 
but also, without any statistical significance. 
Slightly higher levels of HbA1c were observed 
in older age groups. There was no significant 
difference in the duration of symptoms among 
different age groups.

No DKA – patients without diabetic ketoacidosis at the time of T1DM diagnosis; DKA – patients 
with diabetic ketoacidosis at the time of T1DM diagnosis; NS – not statistically significant; *p 
value according to the t test; **p value according to Pearson’s chi-square test.

NS – not statistically significant; *p value according to the Kruskal-Wallis independent samples test; 
**p value according to Pearson’s chi-square test



Health Care 48(4), 2019.                                                                                     Zdravstvena zaštita 48(4), 2019.

_______
10

Discussion

Mother and Child Healthcare Institute 
of Serbia “Dr Vukan Cupic” is the largest 
paediatric hospital in Serbia and one of the two 
tertiary centres in the capital city Belgrade that 
treats children with T1DM from the Belgrade 
area. Considering the high prevalence of 
DKA at the time of T1DM diagnosis recently 
reported by the authors from the other tertiary 

Table 3. Characteristics of patients with newly diagnosed T1DM in different age groups 

We also compared the first half of the 
study period with the last 5-year period (Table 
4). In 2007-2011 period, the incidence of DKA 
at the time of diagnosis of T1DM, as well as 
the percentage of severe DKA were slightly 
higher, but without statistically significant 

difference, as shown in Table 4. Also, there 
were no significant differences between 
periods regarding the age at diagnosis of 
T1DM, blood glucose levels, pH or HbA1c 
levels. 

Table 4. Comparison of children diagnosed with type 1 diabetes between 2007-2011 and 2012-
2016.

* DKA –diabetic ketoacidosis; NS – not statistically significant; p value according to t-test; *p value 
according to the t test; **p value according to Pearson’s chi-square test.

centre from Belgrade, and that such a high 
prevalence of DKA represents a worrisome 
public-health issue, this study analyzed the data 
from medical records of patients diagnosed at 
our centre, to provide a complete insight into 
the DKA at the onset of T1DM in children and 
adolescents living in Belgrade (18). 

The frequency of DKA at the time of 
diagnosis of T1DM is known to be highly 
variable (3-17). In our study, 38.1% newly 

DKA –diabetic ketoacidosis; NS – not statistically significant; *p value according to the t test; NS – not 
statistically significant; *p value according to the Kruskal-Wallis independent samples test; **p value 
according to Pearson’s chi-square test.
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diagnosed T1DM patients had DKA, which, 
together with the DKA incidence of 32.9% 
reported by the study performed at the 
University Children’s Hospital in Belgrade, 
provides a complete insight and confirms 
the alarmingly high frequency of DKA at the 
time of diagnosis of T1DM in youth living 
in Belgrade (18). Similar worrisome DKA 
frequencies at T1DM onset were reported in 
other countries in the region, such as Croatia 
(31.3-41.7%) and Bosnia (48%) (21,22), 
although data from Montenegro showed a 
significantly lower incidence of 24.5% (23). 

Many studies have demonstrated higher 
incidence of DKA at the time of T1DM 
diagnosis in patients aged < 5 years, with 
even higher rates in children younger than 2 
years (17,24-27). Many authors suggest that 
higher incidence of T1DM in some countries 
is associated with a lower prevalence of DKA 
at the time of T1DM diagnosis, as the study 
from Finland that showed a relative reduction 
of DKA incidence over a period of 20 years, 
especially in the group of children younger than 
5 years (28,29). However, a large study from 
106 centeres in Germany and Austria failed 
to demonstrate changes in either incidence or 
severity of DKA during the study period 1995-
2007, while a steadily high DKA prevalence of 
43.9% was observed in a study conducted on a 
national level in France (30,31). In the present 
study, although slightly higher incidence of 
DKA was present in younger patients, and 
although the prevalence of severe DKA was 
also higher in this age group, these findings 
were not statistically significant and the DKA 
prevalence was fairly similar among the age 
groups. This emphasizes the urgency of public 
health actions aimed at prevention of DKA, 
not only in the youngest age group, but among 
school-aged children and adolescents as well. 

When two consecutive 5-year periods 
were compared in the present study, the 
number of children and adolescents with 
new-onset T1DM was similar. The observed 
mild decline in the prevalence of DKA at the 
time of onset of T1DM in youth from 40.4% 
in the first 5-year period to 35.5% in the 
second, together with similar findings from 
the previous Belgrade study, could suggest 
that the public awareness of the T1DM has 
increased over the last couple of years (18). 
However, the rate of DKA at onset of T1DM 
in Belgrade youth is still alarmingly high and 
suggests the fact that public health preventive 
programs should be implemented in order to 
increase public awareness of T1DM in youth, 
as well as awareness amongst health care 

professionals. 
Findings of the present study should be 

interpreted in the light of its acknowledged 
limitations. Impact of ethnicity, income status 
and family history were not assessed in the 
present study. Also, health insurance status 
was not assessed, though this should not have 
influenced findings in a significant manner, 
considering that free healthcare coverage is 
provided to all children in Serbia. 

Conclusion

The presented findings confirm the 
alarmingly high rate of DKA at the onset of 
T1DM in Belgrade youth with no significant 
differences between different age groups. 
These findings emphasize the need for 
intensive public health preventive actions 
aimed at early T1DM diagnosis in all age 
groups, including school-aged children and 
adolescents, to reduce the rate of DKA, a 
potentially fatal T1DM complication.
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SAŽETAK

Uvod/Cilj: Iako su sifilis i gonoreja prepoznate kao 
„stare“ polne bolesti danas predstavljaju „nov“ problem. 
Širom sveta opisan je porast obolevanja od sifilisa koji je 
često praćen HIV infekcijom, a usled pojave rezistencije 
gonokoka na sve veći broj antibiotika, gonoreja preti 
da postane neizlečiva bolest. Cilj ovog istraživanja je 
bio da se utvrde razlike između obolelih od sifilisa i 
gonoreje u odnosu na njihove demografske karakteristike 
i ponašanje.
Metode: U studiju preseka uključeni su oboleli od sifilisa i 
gonoreje koji su se tokom 2016. godine lečili u Gradskom 
zavodu za kožne i venerične bolesti u Beogradu.
Rezultati: U studiju je uključeno 278 pacijenta, 140 
(50,4%) sa gonorejom i 138 (49,6%) sa sifilisom. U 
poređenju sa obolelim od gonoreje, pacijenti sa sifilisom 
su bili stariji, češće muškog pola i višeg obrazovnog 
statusa, kasnije su stupali u seksualne odnose – posle 
20. godine, ređe su imali stalnog partnera, bili su 
homoseksualne ili biseksualne orijentacije, a tokom 
poslednjih šest meseci ćešće su praktikovali oralni i 
analni seks, kao i seks sa osobama iz inostranstva. Oboleli 
od sifilisa su ređe davali podatak o gonoreji u ličnoj 
anamnezi, ali su češće bolovali od sifilisa, hepatitisa B i 
bili su HIV pozitivni.
Zaključak: U poređenju sa obolelima od gonoreje 
pacijenti sa sifilisom su imali promiskuitetnije ponašanje, 
HIV pozitivan status i pripadali su populaciji muškaraca 
koji imaju seks sa muškarcima.
Ključne reči: sifilis, gonoreja, muškarci koji imaju seks 
sa muškarcima, HIV

SUMMARY

Intoduction/Aim: Although syphilis and gonorrhoea are 
“old” sexually transmitted diseases they have become a 
“new” problem: syphilis resurgence is noticed worldwide 
and it is followed by HIV co-infection, while drug-
resistant gonorrhoea could be potentially untreatable 
infection. The aim of this study was to identify any 
differences between syphilis and gonorrhoea cases in 
regard to their demographic characteristics and behaviour.
Methods: In this cross-sectional study, data were 
collected from consecutive syphilis and gonorrhoea cases 
registered at the City Institute for Skin and Venereal 
Diseases in Belgrade in 2016.
Results: The study included 278 cases, 140 (50.4%) with 
gonorrhoea and 138 (49.6%) with syphilis. In comparison 
with gonorrhoea patients, syphilis patients were older, 
more frequently males with higher education, had their 
first sexual intercourse later, at 20+ years of age, less 
frequently had a permanent sexual partner, were more 
frequently homosexual or bisexual, and during the last 6 
months had more frequently anal sex and oral-anal sex, as 
well as sex with a foreigner. They also had gonorrhoea in 
their personal history less frequently, but more frequently 
syphilis and hepatitis B infection, and they were more 
frequently HIV positive. 
Conclusion: In comparison with gonorrhoea cases, 
patients with syphilis were more frequently men who 
have sex with men with more pronounced risk behaviour 
and HIV co-infection.
Keywords: syphilis, gonorrhoea, men who have sex 
with men, HIV
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Uvod

Polno prenosive infekcije predstavljaju 
važan javno zdravstveni problem zbog 
velikog broja obolelih i čestih komplikacija po 
reproduktivno i opšte zdravlje stanovništva. 
Tokom 2012. godine procenjeno je da je u svetu 
bilo 357 miliona novoobolelih sa jednom od 
četiri izlečive polne bolesti –  hlamidijazom, 
gonorejom, trihomonijazom i sifilisom, a od 
toga 78 miliona obolelih od gonoreje i 5,6 
miliona obolelih od sifilisa među osobama 
starosne dobi od 15 do 49 godina (1).

Gonoreja i sifilis su česte bakterijske 
infekcije čije je prijavljivanje obavezno u 
Republici Srbiji. U periodu od 2010. do 2016. 
godine incidencija sifilisa u Beogradu je 
porasla za 227,5% (sa 2,25/100.000 u 2010. 
godini na 5,12/100.000 u 2016. godini), a 
gonoreje za 162,5% (sa 2,56/100.000 u 2010. 
godini na 4,16/100.000 u 2016. godini) (2).

Iako se ove bolesti najčešće prenose 
seksualnim putem sifilis ima veću 
transmisivnost od gonoreje, jer se prenosi 
i putem krvi i vertikalnom transmisijom 
(3). Oba oboljenja su praćena ozbiljnim 
komplikacijama. Nelečena cervikalna 
gonoreja vodi do zapaljenskog oboljenja male 
karlice, ektopične trudnoće i infertiliteta (4), 
dok sifilis predstavlja sistemsko oboljenje 
sa neurološkim i kardiovaskularnim 
komplikacijama, a infekcija u trudnoći može 
biti povezana sa pobačajem, letalnim ishodom 
po plod ili, pak, rađanjem deteta sa znacima 
kongenitalnog sifilisa (5). Zbog kliničkih 
manifestacija bolesti (anogenitalne i oralne 
ulceracije) oboleli od sifilisa su u većem riziku 
od HIV infekcije (6).

Cilj ovog istraživanja je bio da se utvrde 
razlike između obolelih od gonoreje i sifilisa 
koji su dijagnostikovani i lečeni u Gradskom 
zavodu za kožne i venerične bolesti u Beogradu 
tokom 2016. godine u odnosu na njihove 
demografske karakteristike i ponašanje.

Metode

Studijom preseka obuhvaćeno je 278 
pacijenata kod kojih je dijagnoza sifilisa i 
gonoreje postavljena u Gradskom zavodu 
za kožne i venerične bolesti u Beogradu 
između 1. januara i 31. decembra 2016. 
godine. Dijagnoze su postavljene na osnovu 
anamneze i kliničkog pregleda, a potvrđene 
su laboratorijskim analizama. Gonoreja je 
potvrđena izolovanjem Gram-negativnih 
intracelularnih diplokoka iz uretre muškaraca 

ili endocerviksa žena, dok su za potvrdu sifilisa 
korišćeni pozitivni treponemski (Treponema 
Pallidum Haemagglutination Assay – TPHA) 
i netreponemski (Venereal Disease Research 
Laboratory – VDRL) testovi (7,8).

Oboleli su popunjavali upitnik 
koji je obuhvatao osnovne demografske 
karakteristike ispitanika (pol, uzrast, bračno 
stanje, obrazovanje i zaposlenje), njihovu 
seksualnu orijentaciju, HIV status, seksualno 
ponašanje (uzrast pri prvom seksualnom 
odnosu, podatak o stalnom seksualnom 
partneru, seksualna aktivnost u proteklih 
šest meseci, broj seksualnih partnera tokom 
poslednjih 6 meseci, upotreba kondoma 
tokom poslednjih 6 meseci u zavisnosti od 
vrste seksualnog odnosa, seksualni odnos 
sa strancem, pod uticajem alkohola i droge 
tokom poslednjih 6 meseci), i ličnu anamnezu 
o polnim infekcijama.

U statističkoj analizi podataka korišćeni 
su χ2 test, Fišerov test i t-test. Izvođenje 
studije je odobreno od strane Etičkog komiteta 
Gradskog zavoda za kožne i venerične bolesti 
u Beogradu (br. protokola 2/2016).

Rezultati

	 U studiju je bilo uključeno 278 
pacijenata od kojih je 140 (50,4%) bilo 
sa gonorejom, a 138 (49,6%) sa sifilisom 
(Tabela 1). Uzrast pacijenata kretao se između 
19 i 39 godine (32,52 ± 10,08 godina), a 
većinu činili su muškarci (92,4%). Više od 
polovine (60,1%) je imalo osnovno ili srednje 
obrazovanje, a 56,8% je bilo zaposleno. U 
poređenju sa obolelima od gonoreje, pacijenti 
sa sifilisom su bili značajno češće muškarci (p 
= 0,045), starijeg uzrasta (p < 0,013), i višeg 
stepena obrazovanja (p = 0,053).
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Seksualno ponašanje ispitanika 
prikazano je u Tabeli 2. Više od polovine 
(58,6%) je prvi seksualni odnos imalo između 
15. i 19. godine života, a 41,7% ispitanika je 
bilo heteroseksualne, 51,1% homoseksualne 
i 7,2% biseksualne orijentacije. Stalnog 
partnera je imalo 41,7% ispitanika. Tokom 
poslednjih 6 meseci 71,6% ispitanika je 
imalo seks sa nepoznatim partnerom, a 
skoro polovina (49,6%) je imala preko 
četiri seksualna partnera. Oralni seks je 
praktikovalo 94,2%, vaginalni 48,2%, analni 
63,7%, a oro-analni 44,2% ispitanika. Jedna 

trećina ispitanika je imala seks sa osobom iz 
inostranstva. Tokom poslednjih 6 meseci seks 
sa prostitutkama imalo je 6,8% osoba, seks pod 
uticajem alkohola 36,7%, a seks pod uticajem 
droga 12,6% osoba. Čestu ili stalnu upotrebu 
kondoma prijavilo je 0,8% ispitanika tokom 
oralnog seksa, 32,1% tokom vaginalnog i 
59,3%  tokom analnog seksa. Između obolelih 
od sifilisa i gonoreje postojale su razlike 
u odnosu na njihovo seksualno ponašanje. 
Pacijenti sa sifilisom su značajno češće kasnije 
stupali u prvi seksualni odnos (p = 0,049), 
ređe su imali stalnog seksualnog partnera 

Tabela 1. Demografske karakteristike pacijenata sa sifilisom i gonorejom / Table 1. Demographic 
characteristics of patients with gonorrhea and syphilis 

*p vrednost prema hi kvadrat testu/*p value according to chi square test; **p vrednost prema 
Fisher-ovom testu / **p value according to Fisher’s exact test; ***p vrednost prema t-testu / 
***p value according to t-test.
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(p = 0,020), praktikovali su homoseksualne 
ili biseksualne odnose (p < 0,001), i tokom 
poslednjih 6 meseci ređe su imali vaginalni 

seksualni odnos (p < 0,001), a češće analni 
(p= 0,001) i oro-analni seks (p = 0,016), kao i 
seksualne odnose u inostranstvu (p = 0,008).

Tabela 2. Seksualno ponašanje pacijenata sa gonorejom i sifilisom / Table 2. Sexual behavior of 
patients with gonorrhea and syphilis



Health Care 48(4), 2019.                                                                                     Zdravstvena zaštita 48(4), 2019.

_______
19

* p vrednost prema hi kvadrat testu ili Fišerovom testu/ *p value according to chi 
square or Fischer's exact test.
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Prema podacima iz lične anamneze, 
skoro svaki drugi ispitanik (45,7%) je već imao 
neku polnu prenosivu bolest (Tabela 3). To su 
najčešće bile gonoreja i sifilis, ili obe infekcije 
(30,9%), hepatitis B (10,4%), a samo 1,1% 
ispitanika imalo je hepatitis C infekciju. HIV 
infekciju je imalo 14% ispitanika. Procenat 
ispitanika testiranih na HIV je bio 61,9%, na 
hepatitis B 39,4%, a na hepatitis C 35,6%. 
Samo 10,4% ispitanika je primilo vakcinu 

protiv virusnog hepatitisa B. U poređenju sa 
obolelim od gonoreje, pacijenti sa sifilisom 
su značajno ređe imali gonoreju u ličnoj 
anamnezi (p = 0,046), a mnogo češće sifilis 
(p < 0,001), hepatitis B (p < 0,001) i HIV (p 
< 0,001). Oboleli od sifilisa su se i značajno 
češće testirali na HIV (p < 0,001) i hepatitis B 
infekciju (p < 0,030).

Tabela 3. Polno prenosive infekcije u ličnoj anamnezi pacijenata obolelih od gonoreje i sifilisa/ 
Table 3. Sexually transmitted diseases in personal history of patients with gonorrhea and 
syphilis

HIV – humani imunodeficijentni virus/ HIV – human immunodeficiency virus; *p vrednost 
prema hi kvadrat testu ili Fišerovom testu/*p value according to chi square or Fisher's exact test.
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Diskusija 

Prema rezultatima našeg istraživanja 
oboleli od sifilisa i gonoreje su se značajno 
razlikovali u više karakteristika. Pacijenti sa 
sifilisom, u poređenju sa obolelim od gonoreje, 
su bili značajno češće muškarci, stariji i višeg 
stepena obrazovanja, homoseksualne ili 
biseksualne orijentacije, a tokom poslednjih 6 
meseci češće su praktikovali analni seks, oro-
analni seks i seks sa osobama iz inostranstva. 
Takođe su češće bili HIV pozitivni i imali 
podatak u ličnoj anamnezi o sifilisu i hepatitis 
B infekciji, ređe su imali stalnog partnera, 
vaginalne seksualne odnose u toku poslednjih 6 
meseci i podatak o gonoreji u ličnoj anamnezi. 

Iako su sifilis i gonoreja „stare“ 
bakterijske infekcije, danas su postale „nov“ 
problem, jer se epidemija sifilisa udružena 
sa HIV infekcijom beleži širom sveta (9), 
a rezistentni sojevi gonokoka na lekove 
terapijskog izbora prete da ova bolest postane 
neizlečiva (10). Bakterijske polne bolesti 
olakšavaju prenošenje HIV infekcije naročito 
u populaciji muškaraca koji imaju seks sa 
muškarcima (MSM). Veći broj studija je opisao 
da je gonokokna infekcija nezavisni faktor 
rizika za HIV serokonverziju, dok sifilis zbog 
svojih epidemioloških i bioloških karakteristika 
olakšava transmisiju HIV infekcije (11-13). U 
isto vreme, visoko efikasna pre-ekspoziciona 
profilaksa, upotreba antiretroviralnih lekova 
od strane HIV negativnih osoba da bi se 
sprečilo dobijanje HIV-a, naročito među MSM 
populacijom, udružena je sa rapidnim padom 
upotrebe kondoma i porastom obolevanja od 
ostalih polnih infekcija (14).

Koinfekcija sifilisa i HIV- a i 
homoseksualna orijentacija naših ispitanika 
obolelih od sifilisa je u skladu sa podacima 
iz literature (15,16). Muškarci koji imaju 
seks sa muškarcima češće obolevaju od 
polnih infekcija u odnosu na heteroseksualne 
muškarce. Naime, stope HIV infekcije i ranog 
sifilisa kod homoseksualaca su četrdeset 
puta veće nego kod heteroseksualaca (17). 
Ovi podaci ukazuju da HIV inficirane osobe 
sa sifilisom u čijoj kliničkoj slici dominiraju 
genitalne ulceracije predstavljaju najvažnije 
prenosioce HIV-a. Stoga je bitno da se 
seksualno aktivne MSM osobe koje žive sa 
HIV-om najmanje jednom godišnje testiraju 
na sifilis.

Visoka učestalost polnih infekcija, 
veći broj seksualnih partnera i potencijalno 
ograničen pristup zdravstvenim ustanovama 
povećavaju rizik MSM populacije za nove 
polne infekcije (18). Oralni seks je česta praksa 

kod muškaraca, ali homoseksualne osobe ga 
češće praktikuju od heteroseksualnih, kao što 
smo opisali i u našem istraživanju (19,20). 
Veći broj studija je objavio da je oralni seks 
najčešći put prenošenja sifilisa među MSM 
populacijom (21,22). S druge strane, pre-
ekspoziciona profilaksa praćena neupotrebom 
kondoma još više doprinosi porastu sifilisa 
među ovom grupacijom, zbog čega je 
neophodna ciljana zdravstvena edukacija 
vulnerabilnih osoba.

Karakteristike obolelih od gonoreje 
u našem radu, su da su to obično osobe 
heteroseksualne orijentacije, sa pozitivnom 
ličnom anamnezom za raniju gonokoknu 
infekciju i češćim praktikovanjem vaginalnog 
seksa, slažu se sa rezultatima studije 
sprovedene u San Francisku (23). Ranija 
istraživanja u našoj zemlji su pokazala da su 
faktori rizika za obolevanje od gonoreje bili 
niži stepen obrazovanja, mlađi uzrast, seks 
prvog dana po upoznavanju partnera, veći broj 
seksualnih partnera tokom poslednjih godinu 
dana i podatak o prethodnom obolevanju od 
gonoreje (24), i u skladu su sa rezultatima 
ove studije. Ozbiljan problem koji je prisutan 
širom sveta je pojava sojeva gonokoka koji 
su postali rezistentni i na cefalosporine, 
dosadašnju terapiju izbora u lečenju ovog 
oboljenja. Rezistentni sojevi su češće 
opisani među muškarcima koji imaju seks sa 
muškarcima (25). Brza dijagnostika oboljenja, 
uzimanje uzoraka sa većeg broja anatomskih 
lokacija (na primer sa rektuma i farinksa), 
nadzor, notifikacija partnera i rano efikasno 
lečenje mogli bi da spreče širenje rezistentnih 
sojeva gonokoka. Zdravstveno obrazovanje 
od ranog uzrasta i kasnija edukacija osoba pod 
rizikom za polne bolesti (seksualni radnici, 
muškarci koji imaju seks sa muškarcima, itd.) 
bile bi dodatne preventivne mere u naporima 
izmene rizičnih seksualnih ponašanja.

Zaključak

U poređenju sa obolelima od 
gonoreje, pacijenti sa sifilisom su češće bili 
homoseksualne orijentacije, praktikovali su 
rizičnija seksualna ponašanja i imali su HIV 
infekciju. Koordinirani nadzor, dostupnije 
zdravstvene službe, skrining i edukacija 
osoba pod rizikom, kao i rana dijagnoza i 
lečenje obolelih mogli bi smanjiti prenošenje 
i komplikacije ovih bakterijskih infekcija u 
našoj populaciji. 
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SAŽETAK 

Najznačajniji napredak u suzbijanju tuberkuloze (TB) 
širom sveta tokom poslednje dve decenije postignut je 
razvojem i primenom strategija Svetske zdravstvene 
organizacije. Nacionalni program prevencije i suzbijanja 
TB u Srbiji sprovodi se u okviru Programa zaštite 
stanovništva od zaraznih bolesti. Cilj programa je bio 
da se smanji incidencija i smrtnost od TB i dostignu 
stope incidencije TB od 14 na 100.000 u 2014. godini. 
Implementacija je dovela do postizanja cilja programa, 
smanjujući stopu incidencije TB sa 32/100.000 u 2005. 
na 13/100.000 u 2015. Ojačani su kapaciteti u sistemu 
zdravstvene zaštite za dijagnostiku i lečenje TB osetljive 
na antituberkulotske lekove prve linije, uspostavljen je 
organizovan sistem za dijagnostiku i lečenje rezistentnih 
oblika bolesti, poboljšana je dijagnostika i lečenje udružene 
infekcije TB i HIV-om, smanjeno je opterećenje bolešću u 
zatvorima, uspostavljeno je aktivno pronalaženje obolelih 
od TB u populacijama pod posebnim rizikom, poboljšan 
je epidemiološki nadzor nad TB i uspostavljen je nadzor 
nad kvalitetom stručnog rada. Međutim, prevencija i 
suzbijanje TB u Srbiji još uvek nije na nivou razvijenih 
zemalja u Evropskoj uniji. Potrebno je da i dalje ostane 
na listi javnozdravstvenih prioriteta zbog prisustva oblika 
bolesti otpornih na lekove, udružene infekcije TB i HIV-
om, sve većeg broja migranata iz područja sa velikim 
opterećenjem TB i mogućeg preokreta epidemioloških 
kretanja u vreme socijalno-ekonomske krize.
Ključne reči: tuberkuloza, preventivni programi, 
incidencija, rezistencija na lekove 

SUMMARY

The most significant progress in tuberculosis (TB) 
control worldwide over the last two decades has been 
achieved through the development and implementation 
of World Health Organization strategies. The National 
TB Prevention and Control Programme in Serbia has 
been implemented under the Programme for Population 
Protection from Infectious Diseases. The goal of the 
programme was to reduce the incidence and mortality of 
TB and to reach the TB incidence rate of 14 per 100,000 
in 2014. The implementation has led to achievement of 
the programme objective, reducing the TB incidence 
rate from 32/100,000 in 2005 to 13/100,000 in 2015. 
Capacities of the health care system to diagnose and treat 
TB sensitive to first-line anti-tuberculosis drugs have 
been strengthened, an organized system of diagnosis 
and treatment of drug-resistant forms of the disease was 
established, and management of TB and HIV coinfection 
was improved. The burden of the disease in prisons 
has been reduced, the active detection of TB cases in 
populations at special risk has been established, the 
epidemiological surveillance of TB has been improved 
and the surveillance has been established over the 
quality of professional work. However, TB prevention 
and management in Serbia is not yet at the level of the 
developed countries in the European Union. It still needs 
to remain on the list of public health priorities due to 
the presence of drug-resistant forms of the disease, the 
combined TB and HIV infection, the increasing number 
of migrants from areas with high TB burden and possible 
reversal of epidemiological trends during the social-
economic crisis.
Keywords: tuberculosis, prevention programmes, 
incidence, drug resistance  
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Introduction

The most significant progress in 
tuberculosis (TB) control worldwide over the 

last two decades has been achieved due to the 
development and widespread implementation 
of the World Health Organization (WHO) 
strategies for TB control, which present a 
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combination of technical and organizational 
components of diagnosis and treatment easily 
applicable in the population (1).

The implementation of the WHO’s 
DOTS (Directly Observed Treatment 
Short Course) strategy from 1994 to 2005 
strengthened the health sector and established 
basic conditions for diagnosis and treatment 
of TB, thereby contributing to reduction of TB 
transmission and preventing the development 
of resistant forms of the disease. Elements of 
this strategy represent the minimum necessary 
measures to control TB. WHO STOP TB 
strategy, implemented from 2006 to 2015, has 
contributed to the fight against drug-resistant 
TB, TB and HIV coinfection and promotion of 
research by strengthening the health system, 
expanding partnerships among all health care 
providers and organizations, civil society and 
the community (1,2).

The TB Control Programme in Serbia 
is implemented within the Programme of 
Population Protection against Infectious 
Diseases (3). It is being implemented by health 
care institutions and other health care service 
providers, government administration, civil 
society organizations and communities (4).

Since 2003, the Ministry of Health 
of the Republic of Serbia has declared TB 
control to be one of its public health priorities 

and has begun implementing programmatic 
approach based on internationally effective 
strategies. From December 2004 to March 
2015, National TB Control Programme in 
Serbia was supported by donations of the 
Global Fund to Fight AIDS, Tuberculosis 
and Malaria. The programme goal was to 
reduce the TB incidence and mortality by 
strengthening the implementation of the DOTS 
strategy, an increased level of interventions 
related to the management of multidrug-
resistant tuberculosis (MDR TB) and TB/HIV 
coinfection programme activities, as well as by 
strengthening TB management in vulnerable 
populations, in order to reach TB incidence 
rate of 14 per 100,000 in 2014. The aim of this 
review was to examine whether the goals of 
the TB control programme in the Republic of 
Serbia were achieved.

Key programme performance indicators 

Tuberculosis Control Programme 
implementation led to overachievement of the 
programme goal, by reducing the TB incidence 
rate from 32/100,000 in 2005 to 13/100,000 in 
2015 and placing Serbia among the countries 
with low TB burden in the WHO European 
Region (Figure 1).

The number of TB patients decreased 
by 62%, from 2,378 registered in 2005 to 
889 in 2015. Over the period of 11 years, 
there has been a constant gender ratio among 
patients, with male predominance (61%) 
over women (39%). The highest age-specific 
TB notification rate was in age group > 65 

(24/100,000 in 2005 and 29/100,000 in 2015). 
The lowest age-specific TB notification rate 
was in age group 0-4 (2.3/100,000 in 2005 and 
1.3/100,000 in 2015)

Pulmonary tuberculosis was diagnosed 
in 86-89% of cases, and the number has been 
declining over time (Figure 2).

Figure 1.Tuberculosis incidence rate, Republic of Serbia 2005-2015 / Grafikon 1. Stopa 
incidencije tuberkuloze, Republika Srbija 2005-2015.
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Figure 2. Trends of proportions of pulmonary TB among total number of notified TB cases, 
Republic of Serbia 2005-2015 / Grafikon 2. Kretanje plućnih oblika TB u ukupnom broju pri-
javljenih slučajeva TB, Republika Srbija 2005-2015.

Total bacteriological confirmation 
among all cases ranged from 63% in 
2005 to 75% in 2015 (Figure 3). Among 

extrapulmonary localisations, pleural (41-
46%) and extrathoracic lymph nodes TB (22-
23%) were most often registered.

Figure 3. Trends of proportions of bacteriological confirmation of pulmonary tuberculosis (by 
microscopy or by culture), Republic of Serbia 2005–2015 / Grafikon 3. Kretanje bakteriološke 
potvrđenosti plućne TB (mikroskopijom i kulturom), Republika Srbija 2005-2015.
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Between 2005 and 2015, a total of 140 
patients with multidrug-resistant tuberculosis 
were registered (Figure 4), accounting for 0.5 

- 1.5% of the total annual number of registered 
tuberculosis patients. 

Figure 4. Number of registered multi-drug resistant (MDR) TB patients in the Republic of 
Serbia 2005-2015 / Grafikon 4. Broj registrovanih obolelih od multirezistentne (MDR) TB, 
Republika Srbija 2005-2015.

Data on HIV status of TB patients have 
been available in the Republic of Serbia since 
2010. The coverage of HIV testing among TB 
patients is very low, ranging from 1% in 2010 
to 11% in 2015. The number of patients with 
the combined infection with TB and HIV in 
the same period ranged from 0.6% of the total 

annual registered number of TB patients in 
2005 to 1.0% in 2015.

Treatment success rate over the last 
eleven years remains stable (Table 1), although 
ТB mortality rate for all forms of TB was 
twice reduced, from 1.91 per 100,000 in 2005 
to 0.89 per 100,000 in 2015.

Table 1. Outcome indicators of ТB control programme, Republic of Serbia, 2005 to 2015 / 
Tabela 1. Ishodni pokazatelji programa kontrole TB, Republika Srbija 2005-2015.

TB-tuberkuloza; MDR-multirezistentna; *There are no MDR TB treatment outcome data for 
years 2005-2008 since organised MDR TB treatment in Serbia started in 2009/ Nema podataka 
o ishodima lečenja MDR TB u periodu 2005-2008. godine, jer je organizovano lečenje MDR 
TB u Srbiji počelo 2009. godine.
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TB Prevention

The WHO recommends immunization 
with the Bacillus Calmette-Guérin (BCG) 
vaccine in countries with moderate and high 
incidence of pulmonary TB for infants to 
reduce the incidence of tuberculous meningitis 
and miliary tuberculosis in the first year of life. 
There is no evidence that BCG vaccination 
has an impact on TB incidence or control of 
the diseases in a future life (5). In the observed 
period, coverage of BCG vaccination ranged 
from 95-99%, representing very good 
vaccination coverage (6). 

TB prevention is also performed 
by preventive treatment of latent TB 
infection – chemoprophylaxis, that includes 
administration of anti-TB medicines to 
persons at significant risk for tuberculosis 
(people living with HIV, adult and child HIV 
negative contacts, patients receiving anti-
TNF therapy, patients on dialysis, those in 
process of preparation for transplantation 
and with silicosis) (7). Latent TB infection 
(LTBI) diagnosis and control in Serbia is a 
challenge, given the fact there is no organized 
data collection of diagnosed LTBI or on the 
administration of chemoprophylaxis, since the 
National Law on Population Protection against 
Infectious Diseases prescribes reporting active 
TB only (4).

Early detection of TB patients and coverage 
by the first line anti-TB drugs susceptibility 
testing

Early detection of patients and rapid 
initiation of treatment are the most effective 
measures to prevent the TB spread and ensure 
treatment success (1). In the last 11 years, 
the proportion of sputum smear-positive 
pulmonary forms of the disease has increased 
from 50% to 60% (6,8). This is the indicator 
of the capacity of the programme for early TB 
detection. The value of the indicator should 
not exceed 45%. This data indicates that 
patients are detected at a later stage of the 
disease when the likelihood of the occurrence 
of severe forms with a worse prognosis is 
greater. Furthermore, the likelihood of disease 
spread due to the prolonged period before 
treatment initiation is higher (9). This may 
indicate reduced access and availability of TB 
care in our country. From 2011-2013, within 
the reform of the health care system in Serbia, 
decentralization and status transformation 
of health care facilities and services were 
carried out. Previous “pillars” of TB control 

in Serbia, the so-called anti-TB dispensaries, 
have not been designated any more as special 
organizational units where the patients have 
direct access to the services. Instead, they 
have been associated with other specialized 
consultative services at the primary health care 
level or with the pulmonology departments 
of general hospitals. Moreover, in 2008, as a 
part of the patient centred approach in health 
care, the concept of ”chosen doctor” was 
introduced. The overall health of the patients, 
including early detection of TB has been 
under their responsibility. Direct access to TB 
services is thus disabled, except in Belgrade 
and Nis, where the Municipality institutes for 
TB and lung diseases still exist at the primary 
level of health care.

In the same period, the coverage by 
drug susceptibility testing for first-line anti-
TB drugs increased 8-fold, with a peak value 
of 94% in 2014. There is no possibility of M. 
tuberculosis resistance to second-line anti-
tuberculosis drugs (8).

Treatment of TB patients with support 
for the treatment of patients with drug-
resistant TB

Tuberculosis treatment is being 
implemented through the use of standardized 
regimens in accordance with the national TB 
guidelines (10), and the treatment of resistant 
forms in accordance with the WHO guidelines 
for the treatment of drug-resistant TB with 
the individualized regimens based on drug 
resistance profile of the causative agent (11). 
Medicines for the treatment of extensively 
resistant forms of the disease are still not 
available in Serbia.

There have been no reported 
interruptions in the supply of first and second-
line anti-TB drugs for the treatment of all 
forms of TB in previous years. Procurement 
of second-line anti-TB was performed from 
2009 to 2013 within the Ministry of Health’s 
Tuberculosis Control Project from the funds 
donated by the Global Fund to fight AIDS, TB, 
and malaria. From 2014, the National Health 
Insurance Fund has undertaken the obligation 
of centralized procurement of drugs according 
to the newly developed legislation (12).

Support to 46 MDR TB patients 
throughout Serbia was provided within the 
project of the Ministry of Health until March 
2015, in order to increase their compliance 
with the therapeutic regimen and to help them 
complete the prolonged treatment lasting up to 
2 years (8). 
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Epidemiological surveillance of tuberculosis

According to National legislation (13), 
systematic collection of TB data is mandatory 
as a part of continuous routine surveillance 
of TB and is the basis for evidence-based 
assessment of TB programme performance. 
TB data have been collected in the last 11 
years in two ways:

- By common notification form for data 
collection of all infectious diseases cases 
(basic data)

- By supplementary notification form 
where the detailed case-based TB data are 
collected in line with the WHO TB reporting 
form, developed in 2004 within the Global 
Fund TB project.

TB case definitions are clearly listed 
in the guidelines for TB doctors as a part of 
routine TB training in the country and are 
consistent with WHO guidelines (10,14). 
The first categorization of TB cases is 
usually performed at the time of completing 
the TB notification form, by a physician 
who diagnosed TB, based on medical 
investigations and medical records. Data from 
the TB notification form are further validated 
at the regional level by epidemiologists and 
pulmonologists before being entered into 
case-based electronic data collection system. 
The third data quality checks are usually 
performed at the central (national) level by 
automatic checks for duplicates, missing 
records and consistency during the process 
of data clean-up before data analysis, since 
central level receive copies of all case-based 
TB notification forms. The reliability of the 
data can be considered to be satisfactory. 

Epidemiological investigation and contact 
tracing

The coverage by examinations and 
contact tracing in the observed period 
decreased from 90% in 2005-2007 to 
86% in 2015. The number of TB patients 
identified by contract tracing is decreasing 
as well, from 20-30 in the period from 2005-
2010 to 12 in 2015, most likely due to the 
abolishment of TB dispensaries (8). In order 
to mitigate the consequences of organizational 
transitions within the healthcare system and 
to maintain the level of TB prevention in the 
population, there is a need for improvement 
in epidemiological investigation of TB cases 
and an increased coverage of contact tracing 
by priority groups based on the characteristics 
of the index case and the level of exposure, 

by the competent services within the network 
of the public health facilities in line with the 
legislation (4). 

TB control in vulnerable populations

Due to implementation of the Global 
Fund grant programme from 2005 to 2015, 
active TB detection has been performed among 
prisoners, people living with HIV (PLHIV), 
users of opioid substitution therapy (OST), 
soup kitchen users, sex workers and injecting 
drug users. Interventions among prisoners, 
PLHIV and OST users have been performed by 
health service, while the interventions in other 
vulnerable populations have been provided by 
the Red Cross of Serbia and other civil society 
organizations. In prisoners, PLHIV, and users 
of substitution therapy, over 95% of persons 
with TB symptoms have been covered by 
medical examinations. Active TB screening 
among prisoners has been performed by 
chest-X ray examination while among other 
populations by symptom-based questionnaire. 
Interventions among prisoners and soup 
kitchen users did not turn to be cost-effective 
since they covered a population above 20,000 
and detected only up to 10 TB patients (8). 

This high level of interventions 
stabilised TB burden among previously listed 
population groups. On the other hand, the 
level of active interventions among migrant 
populations has been very low. Serbia is one of 
the transit countries for migrants heading to the 
European Union (EU). The number of arrivals 
that reaches 2,500 - 3,000 persons per day 
puts severe pressure on the existing reception 
capacities of the country. The majority of the 
refugees come from Syria (67%), Iraq (15%) 
and Afghanistan (7%), countries significantly 
more affected with TB and MDR-TB than 
Serbia (15). The immigration has been 
identified as a significant factor for increased 
prevalence of TB and MDR-TB in European 
countries (16). Therefore, efforts should be 
made to increase TB case detection among 
migrant populations, with special emphasis on 
those from countries with dominant MDR-TB 
strains (17).

Quality control of professional work

The plan of regular external quality 
control of healthcare institutions is created by 
the Institute of Public Health of Serbia, while 
financial resources are provided from the 
budget of the Republic of Serbia based on the 
annual work plan. According to the existing 



Health Care 48(4), 2019.                                                                                     Zdravstvena zaštita 48(4), 2019.

_______
31

legislation (18,19), the quality of professional 
work is supervised at the level of the 
institution as a whole, and not in relation to the 
disease programme. In the period 2006-2014, 
external quality control of professional work 
was carried out in each pulmonology service 
and microbiology laboratory performing 
TB diagnostics at the district level, based 
on the internationally recognized strategies. 
It contributed to the implementation of the 
unique professional doctrine and continuity 
in the quality of all segments of professional 
work (8). As part of our country’s international 
cooperation with the European Centre for 
Disease Control in Stockholm, the quality 
control of the National Reference Laboratory 
(NRL) for TB is carried out annually. In the 
observed period, the results showed 100% 
agreement with the findings of the European 
Centre (8). 

Continuous medical education for health 
care professionals

Education and training are essential for 
sustainable TB control programmes (1). The 
training should not only be limited to health 
professionals; it is also important to extend it 
to all partners in programme implementation, 
the decision-makers who have an impact on 
health education plans, as well as the public. 
These groups need to be aware of the existence 
of TB and its elimination as a public health 
problem and to understand the interventions 
required to achieve that (2).

The Ministry of Health of the Republic of 
Serbia and the Medical Schools are responsible 
for comprehensive training in the field of TB 
at undergraduate and postgraduate level of 
education of health care providers, as well 
as for their continuous education during their 
TB-related practice. They are also responsible 
for the continuous health resource planning 
and profiling in order to ensure the appropriate 
numbers of health care professionals, with 
adequate knowledge, skills and motivation to 
provide services to persons in need in a timely 
manner.

In the context of the reform of the 
health care system and discontinuation of 
the specialization in pneumophysiology, the 
need for continuous development of human 
resources at the primary health care level is 
increasing (20).

Development of professional guidelines

In addition to staffing, facilities and 
equipment, the pillars of the implementation 
of health programmes are continuous 
development and revision of strategic 
framework documents and professional 
guidelines. Resource allocation within the 
health sector budget depends on the strategic 
interventions, while the quality of services 
depends on the guidelines. The revisions 
should be based on the results of continuous 
monitoring and evaluation of the programme, 
the definition of priority activities and 
interventions for the next period, and in 
compliance with the latest internationally 
agreed recommendations and proven 
successful practices.

In the period 2005-2015, during the 
implementation of the Ministry of Health 
project, 11 publications were issued (8).

Research and innovations

The continuous research is needed to 
ensure evidence-based decision-making, 
the introduction of new diagnostic methods, 
medicines, vaccines and effective programme 
implementation (2). Due to financial 
shortcomings in our country, the limited funds 
are allocated for that purpose. 

To increase allocations for TB research, 
awareness of all key stakeholders (scientists, 
public health professionals, programme 
managers, financial partners, decision-
makers and civil society representatives) 
needs to be strengthened on the importance 
of implementing tuberculosis research at 
the local and national level or to contribute 
to global TB research through inclusion in 
international research. From 2006 to 2014, 
four researches were performed within the 
national TB programme, all financed from the 
Global Fund donation (8). 

Conclusion

During the observed 11 years period, 
the burden of TB in Serbia has significantly 
decreased due to the implementation of 
the National TB Control programme based 
on WHO DOTS and STOP TB strategy. 
Capacities in the health care system for 
diagnostics and treatment of drug-susceptible 
TB were strengthened, organized system 
for the diagnosis and treatment of drug-
resistant forms of diseases was established, 
management of TB and HIV coinfection was 
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improved, good disease control in prisons 
was established, active TB case finding for 
populations at special risk and epidemiological 
surveillance of TB was improved and quality 
control of professional work was established.

Good disease control is the result of 
more than a decade of well-coordinated 
programmatic measures but also of the good 
basic capacities of the anti-tuberculosis health 
service built in the Republic of Serbia since 
the early 1920s.

The comprehensive task of TB 
elimination as a public health problem requires 
further expansion of the scope of preventive, 
diagnostic and therapeutic interventions. In 
practical terms, the continuous progress in 
control of this disease beyond 2015 requires 
more intensive activities within and outside 
the TB programme, both inside and outside 
the health sector. From 2012 to 2014, the 
recent WHO End TB Strategy was developed 
for the period 2016-2035, with the aim of 
contributing to the elimination of tuberculosis 
as a public health problem, reaching the Global 
Millennium Development Goals beyond 2015 
and Sustainable Development Goals. 

However, TB control in Serbia is still 
not at the level of the developed countries in 
the European Union. It is necessary to keep it 
on the list of public health priorities due to the 
presence of drug-resistant forms of the disease, 
coinfection with TB and HIV, increasing 
number of migrants from the high TB burden 
areas and possible reversal of epidemiological 
trends due to the social-economic crisis.
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SAŽETAK 

Savremene preporuke Evropske i Američke akademije 
dečjih stomatologa i Međunarodnog udruženja dečjih 
stomatologa savetuju postepeni prekid dojenja nakon 
nicanja mlečnih zuba kako bi se smanjio rizik od nastanka 
karijesa ranog detinjstva (KRD). Sa druge strane, 
preporuke Svetske zdravstvene organizacije, preporuke 
Američke akademije pedijatara i stručnjaka iz oblasti 
ishrane prepoznaju brojne kratkoročne i dugoročne 
pozitivne efekte dojenja i podržavaju isključivo dojenje 
do uzrasta od šest meseci, a zatim postepeno uvođenje 
čvrste hrane sa nastavkom dojenja uz neograničeno i 
dojenje na zahtev do druge godine deteta i duže. Cilj ovog 
preglednog rada je bio da se analiziraju savremeni podaci 
u literaturi o uticaju dojenja na nastanak KRD, kako bi se 
doprinelo formiranju jedinstvenog stava i pružila jasna 
informacija majkama kako prevenirati KRD. Na osnovu 
pretraživanja Pub Med baze podataka, uočava se da postoji 
povezanost između dojenja i KRD, ali nije dovoljno 
argumentovano koje su najbolje mere u prevenciji karijesa. 
Imajući u vidu poznate pozitivne efekte dojenja, smatra 
se da je preporučljivo pratiti savremene pedijatrijske 
preporuke koje savetuju neograničeno dojenje koliko 
god to uzajamno prija majci i detetu. Ipak, potrebno 
je imati u vidu neophodnost ranih preventivnih poseta 
dečjem stomatologu i edukacije zdravstvenih radnika 
radi adekvatnih i blagovremenih saveta o higijeni usne u 
duplje i ishrani kako bi se izbegao nastanak karijesa ranog 
detinjstva i omogućilo blagovremeno dijagnostikovnje 
inicijalnih lezija. Neophodna su dalja istraživanja u ovoj 
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SUMMARY

Current recommendations by the European Academy of 
Paediatric Dentistry, American Academy of Paediatric 
Dentistry, and International Association of Paediatric 
Dentistry advocate weaning from breast milk and 
avoiding unrestricted breastfeeding after the eruption of 
primary teeth in order to lower the risk of early childhood 
caries (ECC). However, World Health Organization, 
American Academy of Paediatrics and nutritional 
recommendations support exclusive breastfeeding up 
to six months of age, following continued breastfeeding 
along with appropriate complementary foods, favouring 
unrestricted and prolonged breastfeeding even beyond 
the age of two. The purpose of this review is to discuss 
current data in the literature regarding the association 
between breastfeeding and ECC in order to address this 
problem and to provide consistent recommendations. 
PubMed search revealed possible link between 
breastfeeding and ECC, however without evidence 
strong enough to establish the appropriate oral health 
preventive recommendation. Having in mind known 
benefits of breastfeeding, it is advisable to adhere to 
current paediatric guidelines which promote unrestricted 
breastfeeding as long as it is mutually desired by mother 
and child. This recommendation doesn’t exclude but 
complements the prevention and timely treatment of ECC. 
Furthermore, there is a need to highlight the importance 
of education of parents and health care providers about 
the ECC risk factors, identification of initial lesions and 
consequences. Further research regarding this issue is 
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oblasti.
Ključne reči: dojenje, karijes ranog detinjstva, odojče.

needed.
Keywords: breastfeeding, dental caries, infant.

Introduction

Breastfeeding brings numerous benefits 
to both mothers and children, but it has social 
and economic effects on families and societies, 
too (1). Breastfeeding positively affects 
mothers’ health improving healing of childbirth 
trauma and lowering the risk of obesity, 
osteoporosis, breast and ovarian cancer, etc. (2). 
Furthermore, breastfeeding improves infant’s 
emotional and psychological development, 
wellbeing, and general health (decreasing 
the risk of acute and chronic diseases such as 
asthma, pneumonia, bronchiolitis, acute otitis 
media, allergies, diarrhoea, gastroenteritis, 
diabetes mellitus, leukaemia, atopic dermatitis 
and sudden infant death syndrome) (3). In 
addition, evidences from the research indicate 
that breastfed babies are less likely to become 
obese in adulthood (4). 

World Health Organization, American 
Academy of Paediatrics and nutritional 
recommendations regarding breastfeeding are 
clear – starting breastfeeding within the first 
hour of life, supporting exclusive breastfeeding 
up to six months of age, followed by continued 
breastfeeding along with appropriate 
complementary foods, favouring unrestricted 
and prolonged breastfeeding even beyond the 
age of two (5-7).

However, paediatric dental recomm-
endations suggest that prolonged, unrestricted, 
and frequent breastfeeding (more than 7 times 
a day) after the first birthday, especially night 
feedings, affect oral health and favour the 
development of early childhood caries (ECC) 
(8-12). Some studies also identified sleeping 
with the nipple in the mouth as a risk factor 
for ECC (13). Accordingly, gradual weaning 
and avoiding unrestricted breastfeeding after 
the eruption of the first primary teeth by 12th 
to 14th month of age is recommended (9). 

ECC represents one of the most 
common diseases in paediatric population 
(14,15) leading to reduced quality of life due 
to pain, impaired eating, social skills, loss of 
sleep, causing distress, altered behaviour and 
disturbances in child’s nutritional status and 
development (16). Likewise, ECC might cause 
repeated prescription of antibiotics, emergency 
room visits and even hospitalization (17). 

Globally present and traditionally 
opposing opinions between paediatricians and 
paediatric dentists result in confusion, since 
nursing mothers are unable to get clear and 

straightforward guidelines (18). Therefore, 
there is a strong need to clarify the association 
between breastfeeding practices and the 
occurrence of ECC. The aim of this review was 
to analyze the results from currently available 
studies discussing breastfeeding effect on oral 
health.

Methods

A PubMed search using combinations 
of keywords related to infant breastfeeding 
pattern (breastfeeding, nursing, feeding, 
children, infant) and early childhood caries 
(early childhood caries, nursing caries, 
rampant caries, baby bottle caries, decay, etc.) 
was performed based on studies published in 
English before September 2019. All articles 
with available full text were analyzed; studies 
investigating the association of breastfeeding 
and ECC were selected and divided in two 
large groups based on positive or negative 
association between breastfeeding and ECC. 
Furthermore, articles were analyzed according 
to their study methodology.

Evidence suggesting a link between ECC 
and breastfeeding

Cariogenic potential of human breast 
milk was proposed when investigators 
observed higher levels of carbohydrates and 
lower levels of calcium, phosphorus and 
proteins compared to bovine milk (19-22). 
Incubation of human milk with saliva caused 
significant drop in pH level (from 6.44 to 
4.57), suggesting possible occurrence of 
demineralization if contact with enamel lasted 
for 8 hours per night during 6-day immersions 
(23). 

Epidemiological cross-sectional studies 
reported higher occurrence of caries in 
breastfed children and the necessity to educate 
parents to stop breastfeeding after 12th to 18th 
month (24-28). Positive association between 
breastfeeding and caries was confirmed by 
observation of infants who were breastfed 
for more than 13 months (29), more than 18 
months (30-32) and more than 24 months 
(33). Furthermore, follow up of a cohort who 
was still breastfed at 18th and at 24th month 
of age showed higher frequency of ECC in 
breastfeeding-on-demand group (34). Another 
cohort study that involved Southeast Asian 
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participants aged 25 to 30 months showed that 
prevalence of ECC was higher in a group of 
children who were breastfed more than twice 
during the night (35). Peres et al. stated that 
“breastfeeding between 13 and 23 months had 
no effect on dental caries, but breastfeeding 
after 24 months of age increased risk for 
severe ECC at the age of five” (36), but there 
is “caution needed over breastfeeding advice” 
(37) especially considering that almost half 
of the cohort sample was bottle fed at the 
age of five and that oral behaviours were not 
analyzed.

Breastfeeding beyond 12 months of 
age and bottle feedings on demand with any 
carbohydrate beverages including human 
milk are considered ECC risk factors because 
frequent or prolonged contact with dental 
surfaces may contribute to evolution of lesions 
(12,38-40). In Lancet series on breastfeeding, 
caries was described as the only poor health 
outcome in prolonged breastfeeding after first 
birthday (41). 

Evidence opposing a link between ECC and 
breastfeeding

Experimental studies demonstrated 
that human breast milk contains several 
components involved in neonatal host defence 
(lysozyme, lactoferrin, oligosaccharides 
and IgA antibodies) that prevents infections 
during early infancy and interfere with 
cariogenic streptococcal colonization of oral 
cavity (42). Furthermore, the presence of 
phosphate and proteins in human breast milk 
enables light buffering capacity. Interestingly, 
the experimental results confirmed acid 
neutralization potential of human milk even 
after primary teeth were soaked in it for 12 
weeks – on the other hand, when 10% sucrose 
was added, demineralization occurred after 
3.2 weeks (43). 

Having in mind the physiological 
mechanism of suckling that involves using 
intraoral vacuum, expressing the milk at the 
edge of transition of soft palate into hard palate, 
and constant moving of fluid towards pharynx 
without stagnation – prolonged exposure of 
dental surfaces is almost impossible (44). 
On the other hand, during the bottle-feeding, 
artificial nipple releases the milk or formula 
into the frontal parts of the mouth and enables 
pooling of liquid in the mouth and exposure of 
the dental surfaces which favours occurrence 
of ECC.

Epidemiological research involving 
children breastfed up to 21.5 months showed 

low rates of ECC (45-47). On the other hand, 
sugary snacks between meals were strongly 
related to poor oral health (48,49). Follow up of 
the cohort from birth to nine years highlighted 
breastfeeding shorter than 6 months as a 
significant risk factor for ECC, due to bottle 
feeding (48,50). The largest randomized 
trial in the field (involving 13,889 children 
followed from the postpartum hospital stay 
until the end of the first year of life), showed 
the absence of association between prolonged 
and exclusive breastfeeding and ECC (51). 

Studies that involved nationally 
representative samples in the USA with strong 
methods using regression model, adjusting 
for confounding variables and categorizing 
breastfeeding duration and type, could not 
determine any association between length of 
breastfeeding and ECC (52,53). Furthermore, 
matching for age, race, gender, and social class 
in 109 children with ECC with 109 healthy 
children confirmed that ECC occurrence was 
unrelated to length or type of feeding (46). 
Considering complicated aetiology of ECC, 
applying hierarchical approach in order to 
eliminate potential confounders showed 
no association of breastfeeding with poor 
oral health, even with longer breastfeeding 
exposure (54). 

Some studies confirmed that up to 24 
months breastfeeding did not affected oral 
health, but others showed less association 
between breastfeeding longer than 24 months 
of age and risk for ECC (55). 

Advantages and disadvantages of different 
types of studies

Current literature data revealed possible 
link between breastfeeding and ECC, 
however without evidence strong enough 
for the appropriate oral health preventive 
recommendation to be provided. 

Multi causal aetiology of ECC that 
involves plethora of micro, meso and 
macro level factors makes research of the 
association between ECC and breastfeeding 
inconclusive. Therefore, the use of adjustment 
for confounding variables related to ECC 
development brings needed strong research 
evidence (18,53,54). The use of multivariate 
risk model makes precise predictions related 
to ECC risk, but the analysis that involves 
only one factor such as the relationship with 
breast or bottle-feeding showed poor accuracy 
and limited strength of evidence (56).

When analyzing how breastfeeding 
affects oral health, it is important to consider 
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and understand differences between the 
following forms of breastfeeding: exclusive 
(breastfeeding excluding any other drinks 
or foods, except vitamins, oral rehydration 
solution, supplements and medicines) , 
unrestricted (on-demand or ad-libitum or on 
cue –baby is breastfed whenever in need) 
(57), predominant (receiving water, tea or 
fruit juice besides breast milk) (58), or partial 
(some meals are breast milk, and some are 
solids) (58).

The term “prolonged breastfeeding” 
has been differently defined – from up to six 
months (59), to more than one year (46, 51, 
60), 18 months (30-32) or 24 months (33). 
There is a strong need for the use of the Index 
of Breastfeeding Status (61) in oral health 
research in the future, since this index was 
created in order to precisely determine the 
effect of breastfeeding on health outcomes, so 
the use of this tool is required for the analysis 
of oral health outcomes, too.

Frequent breastfeeds after 12 to 18 
months of age might favour the development of 
inadequate dietary habits, such as prolonged, 
frequent and in-between-meal consumption 
of sugary snacks or drinks, thus increasing 
ECC risk (62). Considering the importance 
of dietary habits (63), it would be more than 
beneficial to use adequate dietary questionnaire 
in studies analyzing oral health, as it has been 
shown that sugar rich diet favours cariogenic 
potential of human breast milk (43). 

Although oral hygiene has one of the 
most important roles in maintaining oral 
health, less than one third (28%) of investigated 
papers addressed frequency of tooth brushing, 
use of fluorides, duration of brushing and who 
is brushing child’s teeth (18). 

Prevention of ECC

Both dental care professionals and 
paediatricians should have evidence-based 
knowledge regarding guidelines and potential 
health risks and be able to provide an adequate 
and clear information to nursing mothers. We 
recommend adhering to current paediatric 
guidelines which promote unrestricted 
breastfeeding until it is desired by both mother 
and child. 

However, prevention and timely 
treatment of ECC must also be addressed. 
There is a need for better education of parents 
and health care providers about the risk 
factors, identification of initial lesions and 
consequences of early childhood caries. Oral 
health recommendations include avoiding free 

sugars when introducing solid foods to infant 
and using fluoridated toothpaste (at least 
1000 ppm) and soft toothbrush twice daily, as 
well as timely consultation with oral health 
professional (64-66). It is important to inform 
dental professionals about the importance of 
breastfeeding and to update their knowledge to 
enable them to take active role in encouraging 
breastfeeding in mothers. Taken together, 
oral and general health care providers should 
establish a consensus regarding information 
for parents regarding breastfeeding and 
prevention of early childhood caries.

Conclusion

Based on presented currently available 
data, the association between breastfeeding and 
ECC is contradictory, complex and contains 
many confounding variables. Taken together, 
oral and general health care providers should 
establish a consensus regarding information 
for parents regarding breastfeeding and 
prevention of early childhood caries. Further 
research in this field is needed, especially 
meta-analyses. 
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SAŽETAK 

Arteficijalna, informatička neuronska mreža je jedan 
od razvijenih oblika implementacije sistema veštačke 
inteligencije u različite oblasti ljudske delatnosti, pa 
samim tim i u medicinu, gde se pre svega koristi u cilju 
minimalizacije mogućnosti nastanka profesionalne 
greške i poboljšanja kvalitativne i prediktivne analize 
kompleksnih medicinskih i kliničkih podataka. Iako 
dočekana sa skepsom, primena sistema arteficijalne 
inteligencije u medicini je za kratko vreme dovela 
do značajnog podizanja nivoa kvaliteta ostvarene 
zdravstvene zaštite, a kasnije i stvaranja mogućnosti 
za implementaciju velikog broja algoritamskih modela 
za ranu dijagnostiku i skrining velikog broja malignih 
i hroničnih nezaraznih bolesti. Primena arteficijalnih 
inteligentnih dijagnostičkih sistema u Srbiji još uvek 
nije dovoljno zastupljena, a na neophodnost njihove 
brze implementacije u cilju osavremenjivanja postojeće 
prakse ukazuju mnogobrojna istraživanja koja potvrđuju 
uspešnost njihove primene, naročito u oblasti preventivne 
medicine, ali i brojnih kliničkih disciplina.
Ključne reči: arteficijalna neuronska mreža, 
neuroračunari, medicina

SUMMARY

Artificial, informatical neural network is one of the 
developed forms of implementation of the artificial 
intelligence systems in various fields of human activity, 
and therefore in medicine, where it is primarily used in 
order to minimize the possibility of professional error 
and improve the qualitative and predictive analysis of 
complex medical and clinical data. Although welcomed 
with skepticism, the application of artificial intelligence 
systems in medicine in a short time led to a significant 
increase in quality of established health care, and later 
to the creation of opportunities for implementation of a 
large number of algorithmic models for early diagnosis 
and screening of a large number of malignant and 
chronic non-communicable diseases. The usage of 
artificially intelligent diagnostic systems in Serbia is 
not yet sufficiently represented, and the necessity of their 
rapid implementation in order to modernize the existing 
practice is indicated by numerous researches confirming 
the success of their application, especially in the field 
of preventive medicine, as well as in many clinical and 
scientific disciplines.
Keywords: artificial neural network, neurocomputers, 
medicine
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Uvod

Neuroračunari predstavljaju šestu gene-
raciju kompjutera koji pomoću nanotehnologije 
sa uspehom simultano obrađuju izuzetno veliki 
broj informacija dobijenih istovremenim 

korišćenjem više od hiljadu procesora u cilju 
memorisanja i obrade podataka zbog čega, 
suštinski, imitiraju rad ljudskog mozga (1). 
Informatičku osnovu za rad neuroračunara čini 
arteficijalna, informatička neuronska mreža 
(eng. Artificial Neural Networks, ANN), jedan 
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od razvijenih oblika implementacije sistema 
veštačke inteligencije koji u osnovi predstavlja 
sistem konstruisan od određenog broja 
međusobno povezanih procesnih elemenata, 
tzv. arteficijalnih neurona (1,2). Svaki od ovih 
„neurona” ima lokalnu memoriju u kojoj ostaju 
zabeleženi obrađeni lokalni podaci, ali i oni 
koji su primljeni putem nekog od spoljašnjih 
kanala, odnosno veza. Informacije koje se ovim 
kanalima razmenjuju su obično numeričke 
prirode, mada je razvoj nanotehnologije u 
poslednjoj deceniji omogućio i prenošenje 
drugih vrsta podataka putem neuronskih 
informatičkih mreža, naročito u situacijama 
kada nisu poznata pravila koja bi omogućila 
dovođenje u vezu ulaznih i izlaznih podatka 
iz željenog sistema. Upravo zbog te činjenice, 
veštačke neuronske mreže se ne programiraju, 
već treniraju sposobnost generalizacije 
unetih primera u određenom vremenskom 
periodu, i to neposredno pre nego što započne 
njihova praktična primena (3). Obradom 
i matematičkim približavanjem različitih 
nizova algoritama prilikom procesa treninga, 
dobija se model neuronske mreže sa željenim 
karakteristikama koje će u kasnijem periodu 
biti ključne za njenu dalju eksplataciju (1). 

Isprva namenjeni prvenstveno za 
primenu u informatici, matematici i sličnim 
kognitivnim naukama, neuroračunari se 
danas sa velikim uspehom koriste u mnogim 
oblastima ljudske delatnosti. U poslednje 
tri decenije, široka primena arteficijalne 
neuroinformatičke tehnologije je evidentna i 
u eksperimentalnoj i kliničkoj medicini, pre 
svega u oblasti dijagnostike (4). Osnovni 
razlog za sve masovniju upotrebu arteficijalnih 
neuronskih mreža u biomedicinskim naukama 
je činjenica da ovaj oblik veštačke inteligencije 
u velikoj meri pojednostavljuje, sistematizuje 
i automatizuje intelektualne zadatke, čime sve 
više dobija na značaju u različitim sferama 
humane intelektualne aktivnosti, pa samim 
tim i u medicinskim naukama.

Istorija razvoja i počeci  implementacije 
arteficijalnih inteligentnih sistema u  
medicini

	
Početak neuroračunarstva se u literaturi 

najčešće vezuje za 1943.godinu kada je 
objavljen, do trenutka pisanja ovog rada, 
čak 16.740 puta citiran članak „Logički 
račun ideja svojstvenih nervnoj aktivnosti” 
(originalni naslov: „A logical calculus of the 
ideas immanent in nervous activity”), autora 
McCullough-a i Pitts-a (5). Iako su u prvom 
trenutku etiketirana kao naučnofantastična 

ideja, istraživanja u oblasti informatike 
zasnovana na radu ljudskog mozga sve češće 
postaju interesna sfera mnogih naučnika od 
50-ih godina 20. veka. Međutim, najveći 
uticaj na tok istraživanja u ovoj oblasti i dalji 
razvoj arteficijalnih neuronskih mreža je 
imao Marvin Minsky, američki matematičar 
koji je 1951. godine konstruisao prvi, istina 
primitivni neuroračunar, pod imenom „Snark“. 
Odobravanje i priznanje naučne javnosti koje 
je Minsky tada postigao, inspirišu i ohrabruju 
Rosenblatt-a i Whiteman-a da 1958. godine 
razviju neuroračunarski sistem „Mark I 
perceptron“, koji je konačno predstavljao 
prvi neuroračunar sa mogućnošću praktične 
primene (3). Za razliku od savremenih 
neuroračunarskih sistema koji se značajno 
razlikuju od tradicionalnih računara 
prvenstveno po mogućnosti istovremenog 
procesiranja velikog broja informacija u cilju 
rešavanja zadatog zadatka, prvi neuroračunar 
se u praktičnom smislu nije mnogo razlikovao 
od tadašnjih računara. Evidentna razlika u 
odnosu na tadašnje „obične” računare je bila 
prvenstveno u činjenici korišćenja jednoslojne 
arteficijalne neuronske mreže, zbog čega je 
prvi neuroračunar imao izvesnu prednost 
uspešnog obavljanja određenih funkcija, poput 
podešavanja težinskih koeficijenata, ali ipak sa 
ograničenim mogućnostima njihove praktične 
primene (6). Američka vojna agencija 
DARPA (eng. Defense Advanced Research 
Projects Agency - Agencija za napredne 
odbrambene istraživačke projekte) od 1980. 
godine i zvanično postaje zainteresovana za 
razvoj tehnologije arteficijalnih neuronskih 
mreža, usled čega započinje finansiranje 
neuroinformatičkih istraživanja od strane 
vlade Sjedinjenih Američkih Država (SAD). 
Razvoj arteficijalnih neuronskih mreža i 
neuroračunara počinje u ovom periodu da 
se odvija ubrzanim tokom, a veliki doprinos 
njihovoj popularizaciji daje poznati američki 
fizičar John Hopfield (4). Konačno, teorija 
neuronskih mreža i neuroinformatika se uvode 
kao predmet na nekoliko elitnih univerziteta 
u SAD, što predstavlja početak savremene 
primene arteficijalnih neuronskih mreža u 
različitim naučnim oblastima.

Objektivno velike mogućnosti precizne 
i sveobuhvatne prediktivne analize svih 
raspoloživih medicinskih podataka o bolesniku 
su dovele do šire upotrebe arteficijalnih 
neuronskih mreža u medicini u drugoj polovini 
20. veka, a kao uspešan početak njihove 
zvanične primene u medicinskoj praksi se 
navodi čuveni Streptomycin system, razvijen 
početkom 70-ih godina na Univerzitetu 



Health Care 48(4), 2019.                                                                                     Zdravstvena zaštita 48(4), 2019.

_______
45

Stanford u SAD, a u cilju pravovremene 
i efikasne dijagnoze septičnog šoka. Ovaj 
informatički sistem se i danas smatra pravim 
trijumfom neuroračunarske tehnologije, 
budući da je omogućio ranu detekciju sepse 
sa preciznošću od 100% (7). U relativno 
kratkom vremenskom periodu, upotreba 
različitih sistema zasnovanih na upotrebi 
veštačkih neuronskih mreža je omogućila 
pružanje jeftinije, ali istovremeno kvalitetnije 
i efikasnije zdravstvene zaštite, stvarajući 
uslove za praktičnu implementaciju velikog 
broja nelinearnih algoritamskih modela 
za ranu dijagnostiku malignih i hroničnih 
nezaraznih bolesti.

Osnovi građe arteficijalnog neurona i 
arhitektura neuronske mreže

	 Poput bioloških, i arteficijalni neuroni 
su u suštini jednostavne strukture i imaju 
mogućnost obavljanja određenih funkcija koje 
imitiraju slične funkcije bioloških neurona. 
U dostupnoj naučnoj i stručnoj literaturi, 
uobičajeno da se telo arteficijalnog neurona 
naziva čvorili, jednostavnije, jedinica (slika 1) 
(1-4).

Slika 1. Model neurona u arteficijalnim 
neuronskim mrežama (Perceptron) (8) /
Figure 1. Model of neurons in artificial neural 
networks (Perceptron) (8)

Upotrebom arteficijalnih neuronskih 
mreža mogu se uspešno klasifikovati i rešiti 
različite vrste informatičkih problema. U 
praksi, primena neuroinformatičkih tehnologija 
se pokazala naročito uspešnom u modelovanju 
sistema kod kojih se ne može jasno odrediti 
algoritamsko rešenje, naročito onih u kojima 
su prisutni fizički procesi izuzetno kompleksni 
ili nedovoljno jasni (9). Pored poznate i 
jedinstvene sposobnosti da „uče”, veštačke 
neuronske mreže istovremeno pokazuju i visok 
stepen tolerancije i prilagodljivosti prisustvu 
različitih poremećaja u ulaznim podacima, 
što ujedno čini i osnovnu prednost upotrebe 
neuroračunara u odnosu na konvencionalne 
informatičke tehnologije prilikom rešavanja 

problema za koje ne postoji algoritamsko 
rešenje, ili je ono isuviše komplikovano da bi 
moglo da bude prepoznato (slika 2) (3). 

Slika 2. Model arteficijalne neuronske mreže 
(8) / Figure 2. Model of artificial neural ne-
tworks (Perceptron) (8)

Arteficijalnu neuronsku mrežu čini 
niz elemenata: arhitektura (topologija) 
mreže, odnosno specifična shema uređenja 
i povezivanja arteficijalnih neurona, zatim 
prenosna funkcija neurona i zakoni učenja 
(2,9). U osnovi, arteficijalne neuronske mreže 
se i razlikuju prema broju neuronskih slojeva. 
Prvi neuronski sloj je uvek označen kao ulazni, 
poslednji je izlazni, dok su ostali obično 
označeni kao skriveni neuronski slojevi. Jedna 
od najčešćih arhitektura neuronskih mreža 
je mreža sa tri sloja. Složenije, višeslojne 
neuronske mreže koje su danas u upotrebi i 
predstavljaju informatičku osnovu savremenih 
medicinskih neuroračunara, dizajnirane su 
tako da pomoću dodatnih elemenata mreže 
(povratna petlja, sistem za menadžment 
vremenom), već na ulaznom nivou uspešno 
prepoznaju i odvoje važne informacije i šeme 
(1,4).  

U suštini, proces treninga arteficijalnih 
neuronskih mreža je usmeren ka postizanju 
što višeg stepena preciznosti mreže u kasnijoj 
eksploataciji, i zasniva se na „učenju” 
podataka iz velikog broja primera koji postoje 
u određenoj oblasti. Proces učenja dovodi do 
korigovanja sinaptičkih težina u veštačkim 
neuronima; u momentu kada uzorci koji se 
predstavljaju mreži prestanu da prouzrokuju 
promene ovih koeficijenata, smatra se da je 
trening informatičke neuronske mreže uspešno 
završen. Informatičari primenjuju najčešće tri 
vrste efikasnog treninga neuronskih mreža, i 
to:
1. trening sa supervizijom (eng. Supervиsed 
Training), prilikom koga se mreži istovremeno 
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predstavljaju i ulazne i izlazne informacije;  
2. obučavanje mreže koje je zasnovano 
na evaluaciji, tzv. trening sa delimičnom 
supervizijom (eng. Semi - Supervised 
Training), prilikom koga se nakon izvesnog 
vremena procesuiranja informacija vrši 
procena uspešnosti rada mreže, bez 
prethodnog predstavljanja očekivanih izlaznih 
informacija;  
3. trening bez supervizije, odnosno putem 
samoorganizacije mreže (eng. Unsupervised 
Training), prilikom koga se mreži predstavljaju 
isključivo ulazne informacije (3,9).

Implementacija arteficijalnih neuronskih 
mreža u savremene dijagnostičke sisteme

	 Iako u sistemu zdravstvene zaštite 
cirkuliše zaista ogroman broj podataka i 
informacija o korisnicima zdravstvenih 
usluga, objektivno nije moguće da lekari i 
drugi zdravstveni radnici sve dobijene podatke 
jednostavno zapamte i racionalno iskoriste 
kao pomoć pri efikasnom postavljanju 
dijagnoza i donošenju odluka o lečenju i 
planu zdravstvene nege.Takođe, nije redak 
slučaj da neke informacije ostanu pritajene 
u hrpi podataka, a važne uzročno-posledične 
relacije između postojećih podataka o 
pacijentu usled toga ostanu neotkrivene (10). 
Teško je i zamisliti kako bi lekar mogao 
da postavi dijagnozu bolesti za koju nikad 
nije čuo, medicinska sestra uradi analizu 
ili test za koji nije znala da postoji, ili da 
primene savremenu medikamentoznu terapiju 
koju tokom rada ranije nisu primenjivali. 
Informatičke neuronske mreže su u svim 
tim slučajevima od ogromne pomoći, jer se 
jedna od najvećih prepreka za ostvarivanje 
efikasne zdravstvene zaštite u savremenim 
zdravstvenim sistemima danas jednostavno 
prevazilazi korišćenjem neuroračunara koji 
mogu da pruže sveobuhvatne i prioritetno 
determinisane informacije o bolesniku, uvek u 
odgovarajuće vreme, i uvek na pravom mestu 
i na pravi način. Različite studije o primeni 
informatičke neuronske mreže u medicini 
pokazuju da se sve veći broj problema u sferi 
zdravstvene zaštite može previzići njihovim 
korišćenjem, pre svega zbog činjenice da 
neuroračunari mogu da odrede korelacije tek 
unetih podataka na osnovu prethodnog znanja 
(11-14). Čak i u slučaju unosa nepreciznih 
podataka, arteficijalna neuronskih mreža je 
u mogućnosti da dođe do željenih izlaza ili 
bar podataka koji su najbliži željenom izlazu, 
odnosno sveobuhvatnom rešenju postojećeg 
problema. Pa ipak, i pored svih prednosti 

koje pruža upotreba arteficijalnih neuronskih 
mreža u medicini, svakako ne treba zaboraviti 
i njihovu osnovnu “manu”, odnosno činjenicu 
da stepen njihove efikasnosti u osnovi zavisi 
isključivo od efikasnosti primenjenog načina 
treninga, budući da neuronske mreže nisu u 
mogućnosti da samostalno kreiraju bilo koju 
informaciju koja nije prethodno sadržana u 
trening podacima.

	 Primena neuroračunara u zdravs-
tvenom sistemu Srbije je još uvek u povoju, a 
na neophodnost njihove brze implementacije 
u cilju osavremenjivanja postojeće prakse 
ukazuju mnogobrojna istraživanja koja 
potvrđuju uspešnost njihove kliničke i 
prognostičke (skrining) primene, naročito u 
oblasti radiologije, kardiologije, urologije, 
laboratorijske medicine i zdravstvene nege 
(10,15-17). Primera radi, u zdravstvenim 
ustanovama razvijenih sistema zdravstvene 
zaštite, poput sistema u SAD i većini 
zemalja zapadne Evrope, već niz godina je 
u upotrebi inteligentni informatički sistem 
koji sa tačnošću od 89% dijagnostikuje 
anginu pektoris pomoću primene veštačkih 
neuronskih mreža (18,19). Takođe, u upotrebi 
je i sistem neuronskih mreža koji sa 87% 
tačnosti predviđa maligne bolesti pluća, 
ali i dijagnostički sistem za predviđanje 
mogućnosti nastanka fatalne hipoglikemije 
kod pacijenata sa dijabetesom (20,21). Osim 
toga, mnoge zdravstvene ustanove u svetu 
koriste arteficijalnu inteligenciju zasnovanu 
na algoritmima visoke specifičnosti i 
senzitivnosti za ranu detekciju karcinoma 
dojke i skrining drugih vrsta malignoma, dok 
se jedan od najuspešnijih modela veštačke 
neuronske mreže koristi za predikciju akutnog 
glomerulonefritisa, sa tačnošću od čak 99% 
(10,22,23). U literaturi se takođe može 
naći podatak da su Dilip Roy Chowdhury 
i saradnici veoma uspešno primenili “Back 
propagation”neuronsku mrežu za predviđanje 
i dijagnostikovanje neonatalne bolesti, sa 
tačnošću predloženog modela od 75% i 
visokim stepenom stabilnosti razvijenog 
skrining sistema (24).

Kao i u drugim granama medicine, 
arteficijalni inteligentni sistemi su i u 
savremenoj kardiologiji već dugi niz godina 
postali rasprostranjeno pomoćno sredstvo za 
ranu dijagnozu i skrining srčanih oboljenja, sa 
različitim stepenom pouzdanosti u zavisnosti 
od generacije algoritamskih modela koji su 
u upotrebi (25,26). Uzimajući u obzir stopu 
kardiovaskularnog morbiditeta i mortaliteta, 
dijagnostika bolesti srca je jedno od najvažnijih 
pitanja savremene preventivne i kliničke 
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medicine, pa je to i osnovni razlog zbog kojeg 
istraživači širom sveta godinama pokušavaju da 
razviju pouzdan inteligentni sistem za podršku 
u odlučivanju i dijagnostici kod obolelih od 
akutne koronarne bolesti i drugih oboljenja 
srčanog mišića. Arteficijalne neuronske mreže 
su do sada uspešno primenjene za rešavanje 
problema u dijagnostici i terapiji koronarne 
arterijske bolesti i infarkta miokarda, u 
interpretaciji elektrokardiografskog nalaza 
i otkrivanju aritmija, kao i za sistematičnu 
analizu u radiografiji i ultrasonografiji srca, ali i 
koronarografskih snimaka dobijenih primenom 
perkutane koronarne intervencije (PCI). Satim 
ciljem je razvijen višeslojni arteficijalni sistem 
“Perceptron”, dijagnostički model koji osim 
tradicionalnih kliničkih, laboratorijskih i 
funkcionalnih testova, efikasno upotrebljava 
i druge dostupne podatke o pacijentima 
(npr. genetske karakteristike obolelih) (27). 
“Perceptron” je arteficijalni inteligentni sistem 
koji je u prošlosti često tehnički usavršavan, 
pa tačnost predikcije pojedinih parametara 
upotrebom ovog sistema iznosi od 64 do čak 
94%, u zavisnosti od promene broja ulaznih 
podataka i broja arteficijalnih neurona (18,28-
30).

I na kraju, svakako treba pomenuti 
da su neuroračunari pronašli svoje mesto 
i u savremenoj farmaceutskoj industriji 
za koju su razvijeni inteligentni analitički 
sistemi koji sa visokom preciznošću mogu 
izvršiti čitav niz složenih zadataka u procesu 
proizvodnje i testiranja fizičko-hemijskih 
osobina farmaceutskih preparata, proučavanju 
farmakokinetike različitih farmaceutskih 
formulacija i, konačno, otkrivanju novih 
lekova (31,32). Primena savremenih 
neuroinformatičkih sistema omogućava 
dostupnost prediktornih informacija o 
ponašanju i svojstvima različitih molekula 
u budućnosti (33), što svakako ukazuje na 
još jednu vrstu indirektnog, ali ne i manje 
značajnog uticaja razvoja arteficijalnih 
neuronskih mreža na trendove u medicinskoj 
praksi.

Zaključak

Neuroračunari predstavljaju inteligentne 
informatičke sisteme koji su još uvek u fazi 
razvoja i istraživanja, a zasnovani su na primeni 
jednoslojnih ili višeslojnih arteficijalnih 
neuronskih mreža – matematičkih, odnosno 
algoritamskih modela koji, za razliku od 
tradicionalnih računara, imaju strukturu 
i operabilnost koji podsećaju na osobine 

ljudskog mozga. Poslednjih nekoliko decenija 
je sve evidentnija primena arteficijalnih 
neuralnih mreža u medicini, a o aktuelnosti ove 
teme svedoči i činjenica da je u elektronskim 
bazama podataka trenutno dostupno više od 
osam hiljada publikacija iz ove oblasti, od kojih 
je oko hiljadu radova objavljeno u poslednjih 
godinu dana. Na globalnom nivou, inteligentni 
računarski sistemi se sve više koriste u sistemu 
zdravstvene zaštite radi pojednostavljenja 
procesa rada, bržeg postavljanja dijagnoze 
u ranom stadijumu bolesti, pouzdane 
predikcije različitih oboljenja i efikasnijeg 
planiranja zdravstvene nege, ali ono što je 
suštinski važno kod primene neuroračunara je 
činjenica da oni u krajnjem ishodu značajno 
povećavaju kvalitet ostvarenih zdravstvenih 
usluga, posebno u preventivnoj medicini. 
Sa druge strane, iskustvo u kliničkom radu 
nam pokazuje da postoje različite vrste 
objektivnih poteškoća zbog kojih postoji 
realna potreba da se razvije ekspertski sistem 
za pružanje pomoći u postupku postavljanja 
medicinske dijagnoze i planiranja lečenja i 
nege obolelih. Analizirajući rad kliničara, 
istraživači su u mnogim studijama o korisnosti 
primene neuroračunara u medicini došli do 
jedinstvenog zaključka, a to je da ljudi, pa 
samim tim i zdravstveni radnici, ne mogu 
analizirati kompleksne podatke bez grešaka. 
Kako u medicinskoj praksi profesionalna 
greška veoma često predstavlja ozbiljan 
problem koji može direktno uticati na tok 
bolesti pacijenta i ishod lečenja, razvoj sistema 
veštačkih neuronskih mreža za primenu u 
zdravstvu dobija sve veći naučni i praktični 
značaj, i postaje jedno od primarnih oblasti 
proučavanja u biomedicinskoj informatici.
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SAŽETAK

U modernom dobu najvažniji motivi za izbor 
vegetarijanstva su etički, zdravstveni, ekološki i 
hedonistički. Takođe, važnu ulogu imaju porodica i 
kulturološka tradicija. Većina radova ukazuje da se kod 
vegetarijanaca mnogo ređe javljaju kardiovaskularne 
i maligne bolesti, kao i dijabetes tip 2, u odnosu na 
nevegetarijance. Ovim načinom ishrane dolazi do 
redukcije telesne mase, hipertenzije i nivo LDL - 
holesterola. Međutim, vegetarijanski način ishrane 
može biti povezan sa nedovoljnim unošenjem omega-3 
polinezasićenih masnih kiselina, proteina, kalcijuma, 
cinka, gvožđa, vitamina B12 i vitamina D. Zdravstveni 
radnici moraju poznavati vegetarijanstvo dovoljno 
dobro kako bi pravilno savetovali pacijente kod izbora 
ovakvog načina ishrane. U mnogim smernicama 
za pravilno sprovođenje vegetarijanstva, a naročito 
veganizma naglašena je potreba za fortifikovanim 
namirnicama, a ponekad i dijetetskim suplementima. 
Upravo zbog svega navedenog, cilj ovog rada je bio 
da se sagledaju prednosti i nedostaci vegetarijanstva.
Ključne reči: vegetarijanstvo, veganizam, zdravlje
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SUMMARY

In the modern age, the most important motives for 
choosing vegetarianism are ethical, health, environmental 
and hedonistic. Family and cultural tradition also play an 
important role. Most studies indicate that cardiovascular 
and malignancies, as well as type 2 diabetes, are much 
less likely to occur in vegetarians than non-vegetarians. 
This diet leads to reduction of weight, hypertension and 
LDL cholesterol levels. However, the vegetarian diet 
may be associated with an insufficient intake of omega-3 
polyunsaturated fatty acids, protein, calcium, zinc, iron, 
vitamin B12 and vitamin D. Health care professionals 
need to be familiar with vegetarianism well enough to 
properly advise patients on their dietary choices. Many 
guidelines for the proper conduct of vegetarianism, and 
in particular veganism, emphasize the need for fortified 
foods and sometimes dietary supplements. Because of 
all of the above, the aim of this paper was to analyse 
the advantages and disadvantages of vegetarianism.
Keywords: vegetarian, vegan, health

Uvod

Termin vegetarijanstvo (sastavljen od 
dve reči latinskog porekla: vegetus - krepak/
čio i vegetatio - biljke) datira iz sredine 
XIX veka (mada se pojavljuje još u VI veku 
pre nove ere), a osmislilo ga je Udruženje 
vegetarijanaca kao način ishrane kojim 
se izbegavaju sve ili pojedine namirnice 
životinjskog porekla (1). Vegetarijanski način 
ishrane podrazumeva delimično ili potpuno ne 
konzumiranje namirnica animalnog porekla. 
Neradikalni vegetarijanci od namirnica 
životinjskog porekla najčešće konzumiraju 
mleko i mlečne proizvode, kao i jaja, a 
vegani, kao najstroža forma vegetarijanstva, 
u ishrani isključivo koriste namirnice biljnog 

porekla (2). Najčešće u ishrani vegetarijanaca 
dominaraju voće, povrće, integralne žitarice, 
semenke, orašasti plodovi, pasulj, tofu, itd.

Dosadašnja ispitivanja ukazuju da, pored 
religijskih razloga, i nereligijski motivi mogu 
usloviti takvu ishranu: briga zbog okrutnosti 
prema životinjama, odvratnost prema mesu, 
običaji, verovanja i uticaj porodice ili autoriteta 
(3-5). Svest da vegetarijanstvo pomaže 
očuvanju životne sredine ima psihološku 
dimenziju (6). Jabs (7) je proučavao kako način 
života utiče na izbor vegetarijanske ishrane. 
Interesantno je da zdravstveni vegetarijanci 
postepeno menjaju način ishrane, obično iz 
zdravstvenih razloga (npr. gubitka telesne 
težine), dok su kod etičkih vegetarijanaca 
promene u načinu ishrani iznenadne/nagle 
i smatraju se moralnim imperativom (7,8). 

https://doi.org/10.5937/ZZ1904051N
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Upravo zbog svega navedenog, cilj ovog rada 
je bio da se sagledaju prednosti i nedostaci 
vegetarijanstva.

Vrste vegetarijanstva 

Brojna istraživanja ukazuju da 
postoje različite vrste vegetarijanstva, 

a najčešće su striktno vegetarijanstvo, 
sirovo vegetarijanstvo, frutarijanstvo, ovo 
- vegetarijanstvo, lakto - vegetarijanstvo i 
pesko-vegetarijanstvo (9). Specifičnosti ovih 
različitih vrsta vegetarijanstva su opisane u 
tabeli 1. 

Veganizam

U odnosu na vegetarijanstvo, veganizam 
je njegova najstroža forma, koja predstavlja 
filozofiju i način života koji nastoji isključiti 
(koliko je to praktično moguće) sve oblike 
iskorištavanja i okrutnosti prema životinjama 

(10). Drugim rečima životinje ne treba 
koristiti za ishranu, odeću ili bilo koju drugu 
svrhu. Osim toga veganizam na ovaj način širi 
i promoviše upotrebu alternative, a sve u cilju 
dobrobiti za životinje, ljude i životnu sredinu. 
U prehrambenom smislu ona označava praksu 
izostavljanja svih proizvoda koji su u celini ili 

Tabela 1.  Vrste i karakteristike vegetarijanstva (preuzeto iz reference 8) / Types and 
characteristics of vegetarianism (taken from reference 8)



Health Care 48(4), 2019.                                                                                     Zdravstvena zaštita 48(4), 2019.

_______
53

starenjem populacije, ubrzanom neplanskom 
urbanizacijom i globalnim širenjem nezdravih 
stilova života, koji uključuju nepravilnu 
ishranu, smanjenu fizičku aktivnost, pušenje, 
nezdravo pijenje alkohola, itd. Upravo zbog 
želje ljudi da smanje rizik od svih navedenih 
hroničnih nezaraznih bolesti, vegetarijanstvo 
je, svuda u svetu, steklo sve veću popularnost 
tokom proteklih decenija (9,14). 

U brojnim istraživanjima je uočeno da 
je smrtnost od hroničnih nezaraznih bolesti, 
kao što su kardiovaskularne i maligne 
bolesti i dijabetes tipa 2, značajno manja kod 
vegetarijanaca nego kod nevegetarijanaca 
(15-23). Takođe, vegetarijanci imaju manji 
rizik obolevanja od gojaznosti, hipertenzije, 
infarkta miokarda, moždanog udara, 
dijabetesa, artritisa, neurodegenerativnih i 
malignih bolesti (posebno od kolorektalnog 
raka i raka prostate) (9,17, 21-23).

Vegetarijanstvo i veganstvo su 
korisni za povećanje unosa zaštitnih 
materija (dijetnih vlakana, magnezijuma, 
folne kiseline, vitamini C i E, gvožđa) i 
fitohemikalija, kao i za smanjivanje unosa 
zasićenih masti koje povećavaju učestalost 
nekih hroničnih bolesti (16,17). Ishrana kod 
vegetarijanstva i veganizma bogatija je i 
omega-6 polinezasićenim masnim kiselinama, 
karotenoidima, flavonoidima, drugim 
fitohemikalijama i antioksidansima (18-19).

Danas su u mnogim zemljama, posebno 
u zemljama u razvoju, rasprostranjene 
visokokalorične namirnice i one su ujedno 
i jeftinije i šire dostupne u odnosu na 
niskokalorične namirnice (18). S tim u vezi, 
semivegetarijanstvo koje podrazumeva manji 
unos mesa u pokušaju da se kontroliše telesna 
masa je korisno u prevenciji gojaznosti koja je 
globalni javno-zdravstveni problem (18).

Kod zdravih osoba, vegetarijanska ili 
veganska dijeta može obezbediti adekvatne 
količine svih nutrijenata neophodnih ukoliko 
su ovakav način ishrane dobro isplanira. Stepen 
u kome ove dijete mogu imati korisne efekte 
zavisi od dužine njihovog sprovođenja, pola, 
pušačkog statusa, konzumiranja alkohola, 
telesne mase, socioekonomskog statusa, 
fizičke aktivnosti i niza drugih faktora.

Nedostaci vegetarijanstva

Meso i proizvodi od mesa ne sadrže 
dijetetska vlakna i fitohemikalije, ali sadrže 
veliku količinu holesterola i zasićenih 
masti koje povećavaju nivo koncentracije 
LDL-holesterola (20). Povećan unos 
crvenog i prerađenog mesa je povezan sa 

delimično životinjskog porekla (10). 
Prema nekim autorima, postoje tri 

osnovne vrste veganizma: konformistički, 
organizovani i individualistički (11). 
Konformistički vegani nisu čvrsto uvereni 
u veganizam i ponekad ga napuštaju zbog 
nedoslednosti. Međutim, ukoliko ipak postanu 
još čvršći u svojim uverenjima, prelaze u 
druge oblike veganizma. Organizovani vegani 
su duboko uvereni u vegansku ideologiju, a 
njihove ideje se odlikuju etičkim odnosom 
prema životinjama, borbom za solidarnost i 
slobodnije političke stavove. Oni veruju da su 
ljudi i životinje jednaki, te protestuju protiv 
mučenja životinja i organizuju javne proteste 
i debate, kao i kampanje protiv pojedinih 
kompanija i bojkotuju njihove proizvode. 
Individualistički vegani su duboko uvereni 
u vegansku ideologiju, ali nemaju potrebu 
za ujedinjavanjem i interakcijom sa drugim 
veganima. Za njih veganizam nije stil života 
već samo način ishrane, koji ne nameću 
drugim ljudima.

Zdravstveni i etički vegetarijanci

Motivacija za vegetarijanstvo može biti 
raznovrsna i nije povezana samo sa stavom 
o ishrani, već i sa identitetom. Lični motivi 
za prelazak na vegetarijanstvo mogu biti 
zdravstveni ili etički (6,8,12).

Zdravstveni vegetarijanci prelaze na 
ovakav vid ishrane zbog zabrinutosti za 
svoje zdravlje i u cilju prevencije nastanka 
pojedinih bolesti i fokusiraju se na poboljšanje 
sopstvenog zdravstvenog stanja. Brinu i o 
normalnoj telesnoj masi, što predstavlja i 
prilagođavanje važećim socijalnim normama 
zapadne kulture koja promoviše skladnu 
građu i odlično zdravlje (13). Zdravstveni 
vegetarijanci uglavnom postepeno izostavljaju 
meso u ishrani i retko prelaze na veganizam. 

Za razliku od zdravstvenih, etički 
vegetarijanci usvajaju ovakav način ishrane 
zbog moralnih principa koji uključuju i dobrobit 
životinja, a neki iz religijskih i kulturnih 
uverenja. Etički vegetarijanci naglo prelaze 
na ovakav način ishrane. Konzumiranje mesa 
za njih predstavlja emocionalni stres i uvereni 
su da doprinose boljem položaju životinja. 
Oni smatraju vegetarijanstvo filozofskim 
problemom (14).

Prednosti vegetarijanstva

Globalno povećanje broja osoba sa 
kardiovaskularnim i malignim bolestima, 
dijabetesom i gojaznošću povezano je sa 
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kardiovaskularnim i malignim bolestima, kao i 
sa dijabetes melitusom tipa 2 (20). Pored toga, 
tokom zagrevanja i pečenja mesa stvaraju se 
kancerogena jedinjenja, kao što su aromatični 
ugljovodonici i heterociklični amini.

Međutim, vegetarijanstvo i veganstvo 
podrazumevaju, pored manjeg unosa 
ukupnih masti i nedovoljan unos omega-3 
polinezasićene masnih kiselina, kalcijuma, 
joda, cinka, dvovalentnog gvožđa, vitamina 
B12 i D (24). Pored toga, neke studije su 
potvrdile da neuhranjenost i slabija razvijenost 
dece, pa čak i smrtni slučajevi, mogu da se 
povežu sa veganstvom tako da ono generalno 
nije preporučljivo za decu (25-27). Neki autori 
su uočili da rast i razvoj dece vegana može 
biti u normalnom opsegu (28), dok drugi da 
deca vegani imaju usporen rast, koji mogu 
nadoknaditi do desete godine života (29). 

U nekoliko studija je analizirana 
povezanost vegetarijanstva i veganstva sa 
pojedinačnim bolestima. U nekim ranije 
sprovedenim studijama otkriveno je da 
vegetarijanci imaju veću gustinu kostiju u 
odnosu na osobe koje jedu meso (30-32), dok 
u kasnije sprovedenim studijama ova veza 
nije bila potvrđena (33-34). Dyett i saradnici, 
takođe, ukazuje na moguću povezanost 
između vegetarijanstva, niske gustine kostiju, 
nižeg unosa kalcijuma i razvoja osteoporoze 
(35).

Vegetarijanstvo u cilju smanjenja telesne 
mase može se povezati sa poremećajem 
ponašanja (36,37). U nekim, mada ne svim 
studijama, uočeno je da se mentalna anoreksija 
češće javlja kod vegetarijanaca (36,37). 
Vegetarijanstvo nije glavni uzrok poremećaja 
ponašanja u ishrani, ali najverovatnije 
pomaže održavanju ovog poremećaja. Timko 
i saradnici navode da vegani i vegetarijanci 
jedu manje obroke, nisu veliki hedonisti i lakše 
prihvataju različite tipove hrane u odnosu na 
semivegetarijance (38). 

Neki istraživači ukazuju da ovaj način 
ishrane može može dovesti do anemije, 
slabljenja vida, umora, slabosti mišića, 
izraženijih menstruacijskih tegoba i lošije 
mentalne performanse.	

Zaključak

Na osnovu dosadašnjih rezultata 
istraživanja jasno je da postoje određeni 
nedostaci u vegetarijanskoj ishrani, ali oni 
se mogu prevazići pravilnim planiranjem 
ishrane vegetarijanaca, odnosno potrebno je 
zameniti nedostajuće namirnice drugim, koje 
obezbeđuju zadovoljavajuću količinu sličnih 

hranljivih sastojaka. Takođe, neophodna su 
dalja istraživanja o prednostima i nedostacima 
vegetarijanske ishrane, kao i o njenom 
uticaju na prevenciju obolevanja od različitih 
hroničnih nezaraznih poremećaja zdravlja.
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UPUTSTVO AUTORIMA

U časopisu Zdravstvena zaštita objavljuju se originalni naučni radovi, prethodna 
saopštenja, pregledi i stručni radovi, kratka saopštenja, uvodnici, pisma uredniku, meta-analize, 
prikazi bolesnika, aktuelne teme, prikazi stručnih knjiga i skupova, i drugo, iz svih oblasti 
medicine, farmacije, biohemije, stomatologije i menadžmenta u zdravstvu. 

Uz rukopis za objavljivanje u časopisu Zdravstvena zaštita treba dostaviti propratno 
pismo (izjavu) potpisanu od svih autora: 1) da rad nije prethodno objavljivan i da nije istovre-
meno podnet za objavljivanje u nekom drugom časopisu; 2) da su rukopis pročitali i odobrili svi 
autori koji ispunjavaju kriterijume autorstva; 3) da su u radu kontakt podaci za sve autore tačni; 
4) da autor za korespondenciju, u ime drugih autora, potpisuje Ugovor o autorskim pravima, 
kojim svi autori rada prenose svoja autorska prava na izdavača časopisa - Komoru zdravstvenih 
ustanova Srbije. 

Časopis je u režimu otvorenog pristupa (engl. Open Access) od septembra 2019. godine 
i objavljuje se četiri puta godišnje. Svi autori da bi poslali rukopis za objavljivanje u časopisu 
elektronski treba da budu registrovani e-mail adresom na internet stranici časopisa: http://caso-
pis.komorazus.org.rs. Ukoliko postoji bilo koji problem u procesu elektronskog slanja ruko-
pisa, rukopis se može proslediti na e-meil: urednik@komorazus.org.rs 

Priprema rukopisa za objavljivanje u časopisu

Rukopis dostaviti na engleskom ili spskom jeziku (latinicom), sa rezimeima na srpskom 
i engleskom. Tekst rada piše se sa proredom 1,5 na stranicama A4 formata i marginama od 25 
mm. Kuca se u programu za obradu teksta Word, fontom Times New Roman i veličinom slova 
12. Svaki pasus treba da bude uvučen za 10 mm. Izbegavati deljenje reči (hifenacije), kao i 
bold i italic slova. Originalni članci, opšti pregledi (uslov da autori navedu 5 autocitata) i meta-
analize ne smeju prelaziti 16 strana (bez priloga), stručni rad i aktuelne teme 10 strana, članci 
iz istorije medicine, kazuistika (prikaz jednog ili serije slučajeva) i prethodna saopštenja – 8 
strana, a komentari, pisma uredniku, izveštaji sa skupova i prikazi knjiga 3 strane. Za izradu 
grafičkih priloga koristiti program Windows iz programskog paketa Microsoft Office (Excel, 
Word Graph).   

Delovi rada su: naslovna strana, sažetak na srpskom i engleskom jeziku sa ključnim 
rečima na srpskom i engleskom jeziku, tekst rada (Uvod, Metode, Rezultati, Diskusija, 
Zaključak, Literatura, Zahvalnica) i prilozi. 

Tekst rada pisati kratko i jasno, a skraćenice koristiti samo za veoma dugačke nazive i za 
nazive koji su poznati kao skraćenice (npr. sida, HIV, itd).

 
Naslovna strana
Navesti naziv rada (velikim slovima), puna imena i prezimena autora, njihove stručne 

titule i nazive ustanova i mesta u kojima rade. Imena autora povezati sa nazivima ustanova 
indeksiranim arapskim brojevima. Takođe navesti ime i prezime autora za korespondenciju, 
njegovu ustanovu, adresu ustanove, broj telefona i e-mail adresu.

Sažetak i ključne reči
Druga strana treba da sadrži: naslov rada, strukturisani sažetak do 250 reči i ključne reči 

na srpskom jeziku. Sažetak se sastoji iz četiri dela: Uvod/Cilj, Metode, Rezultati i Zaključak. 
Ispod sažetka navodi se 3-8 ključnih reči. Kod prikaza jednog ili serije slučajeva sažetak ima tri 
dela: Uvod/cilj, Prikaz bolesnika i Zaključak, a kod preglednih radova sažetak je deskriptivan 
(bez podcelina). Treća strana je identična drugoj, ali je na engleskom jeziku.

Uvod/cilj
Uvod treba da bude jasan i direktno povezan sa predmetom istraživanja. Treba da pruži 

najvažnije informacije o problematici kojom se bavi rad, kao i to šta je do sada o tom problemu 
istraživano tj. poznato, a šta je nepoznato, malo poznato, ili postoje kontroverzni podaci. Posle 
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uvodnih napomena potrebno je navesti cilj rada.

Metode
U ovom delu autori opisuju kako je studija izvedena, obrazlažu izbor metoda i dizajn 

istraživanja.Podceline metoda rada mogu biti: dizajn studije (npr. kvantititavno ili kvalitativno 
istraživanje, deskriptivna ili analitička ili eksperimetalna studija, itd.), izbor ispitanika (kriteri-
jumi za uključivanje i isključivanje iz studije), etički aspekti (broj pod kojim je studija odo-
brena od etičkog komiteta), instrumenti istraživanja (način prikupljanja podataka, specifičnosti 
korišćenih instrumenata) i statistička analiza podataka (vrste testova). Važno je navesti podatke 
iz literature za poznate metode, uključujući i statističke.  

Rezultati
Tekstualno opisati rezultate istraživanja prezentovane logičkim redosledom kroz tabele, 

grafikone i ilustracije (prilozi se navode iza Literature). 

Diskusija
Rezultate istraživanja uporedite sa rezultatima drugih već publikovanih relevantnih 

istraživanja (ako je to moguće ne starijim od pet godina).

Literatura
Rukopisi se pripremaju u skladu sa Vankuverskim dogovorom. Literaturni podaci 

označavaju se arapskim brojevima, npr. (6), redosledom kojim se pojavljuju u tekstu. Infor-
macije o citiranju mogu se naći na internet stranici https://www.nlm.nih.gov/psd/uniform_
requirements.html. Pri citiranju literature, navode se svi autori, ali ako broj autora prelazi 6, 
navodi se prvih šest autora i dodaje et al. Broj radova u spisku literature ne treba da prelazi 
30. Podaci sa Interneta citiraju se uz navođenje datuma pristupa tim podacima. Članke koji su 
prihvaćeni za publikovanje, ali nisu objavljeni, treba označiti sa u štampi (in press). Uz svaku 
referencu treba navesti DOI broj članka.

Zahvalnica
Potrebno je uputiti zahvalnicu svim saradnicima koji su doprineli realizaciji rada, ali koji 

ne ispunjavaju kriterijume za autorstvo, kao i svima koji su finansijski i materijalno pomogli 
realizaciji istraživanja.

Prilozi 
Priloge čine tabele, slike (fotografije, crteži, sheme, grafikoni) i video-prilozi. Ukoliko 

je rukopis na srpskom jeziku, svi prilozi moraju biti na srpskom i engleskom jeziku. Za sve 
priloge mora postojati naslov koji se navodi iznad priloga. Svi prilozi se označavaju arapskim 
brojevima prema redosledu navođenja u tekstu. Korišćenje skraćenica u naslovima ili bilo kom 
delu priloga obavezno objasniti ispod datog priloga.
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Instractions for authors

The Journal of Health Care publishes original scientific papers, short communications, 
reviews and professional papers, short press releases, editorials, letters to the editor, meta-
analyzes, patient reports, current topics, reviews of expert books and conferences, and et., in all 
fields of medicine, pharmacy, biochemistry, dentistry and healthcare management.

The manuscript for publication in the Journal of Health Care should be accompanied by 
a cover letter (statement) signed by all authors: 1) that the manuscript has not been previously 
published and that it has not been simultaneously submitted for publication in another journal; 
2) that the manuscript has been read and approved by all authors who meet the authorship 
criteria; 3) that the contact information for all authors is correct in the manuscript; 4) that the 
corresponding author, on behalf of other authors, signs the Copyright Agreement, by which all 
authors of the work transfer their copyright to the publisher of the journal - the Chamber of 
Health Institutions of Serbia.

The journal has been in Open Access mode since September 2019 and it is published four 
times a year. All authors must be registered electronically by e-mail on the journal website: 
http://casopis.komorazus.org.rs in order to submit the manuscript for publication in the 
journal. If there is any problem in the process of sending the manuscript electronically, the 
manuscript can be forwarded to e-mail: urednik@komorazus.org.rs 

Preparation of a manuscript for publication in the Journal

The manuscript should be submitted in English or Serbian (latin alphabet), with summaries 
in Serbian and English. The text of the manuscript should be written with a 1.5 line spacing 
on A4 pages and 25 mm margins. The text should be typed in Word, Times New Roman font 
and font size 12. Each paragraph should be indented by 10 mm. Avoid hyphenation as well as 
bold and italic letters. Original articles, reviews (condition for authors to cite 5 self-citations) 
and meta-analyzes must not exceed 16 pages (without attachments), professional articles and 
current topics 10 pages, articles in medical history, case reports and case series (presentation 
of one or a series of cases) and previous reports - 8 pages, and comments, letters to the editor, 
meeting reports and book reviews 3 pages. To create graphical attachments, use Windows from 
Microsoft Office (Excel, Word Graph).

Parts of the manuscript are: title page, summary in Serbian and English with keywords 
in Serbian and English, text of the manuscript (Introduction, Methods, Results, Discussion, 
Conclusion, Literature, Acknowledgment) and appendices.

The manuscript should be written briefly and clearly and abbreviations used only for very 
long names and for names known as abbreviations (eg AIDS, HIV, etc.).

Title page 

Give the name of the manuscript (in capital letters), full names of the authors, their 
affilation. Associate author names with institution names indexed by Arabic numerals. Also 
provide the first and last name for the corresponding author, their institution, institution address, 
telephone number and e-mail address.

Summary and keywords

The second page should include: the title of the manuscript, a structured summary up to 
250 words and keywords in Serbian. The summary consists of four parts: Introduction/Aim, 
Methods, Results and Conclusion. Below the summary 3-8 keywords, should be listed. When 
presenting one or a series of cases, the abstract should consist of three parts: Introduction/
Aim, Case report and Conclusion, and in review papers, the summary is descriptive (without 
subsections). The third page is identical to the other, but is in English.
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Introduction/Aim

The introduction should be clear and directly related to the subject of the research. It 
should provide the most important information about the problem that is being dealt with, 
as well as what has been investigated so far about the problem, what is known and what is 
unknown, or little known, or if there is controversial information. After the introductory notes, 
the aim of the paper should be stated.

Methods

In this section, the authors describe how the study was conducted, explain the choice of 
methods and design of the research. The sub-sections of the methods may be: study design (eg 
quantitative or qualitative research, descriptive or analytical or experimental study, etc.), choice 
of respondents (inclusion and exclusion criteria from the study), ethical aspects (the number 
under which the study was approved by the ethics committee), research instruments (method 
of data collection, specificity of instruments used), and statistical analysis of the data (types of 
tests). It is important to provide literature data for known methods, including statistical methods.

The results

Describe the results of the research presented in a logical order through tables, charts and 
illustrations (appendices are cited after the Literature).

Discussion

Compare the results of your research with the results of other relevant research already 
published (if possible not older than five years).

Literature

Manuscripts are prepared in accordance with the Vancouver Arrangement. Literature data 
are indicated by Arabic numerals, e.g. (6), in the order in which they appear in the text. Citation 
information can be found at https://www.nlm.nih.gov/psd/uniform_requirements.html. When 
citing the literature, all authors should be cited, but if the number of authors exceeds 6, the first 
six authors are cited and added by et al. The number of references in the literature should not 
exceed 30. Data from the Internet are cited indicating the date of access to that data. Articles 
accepted for publication but not published should be marked in press. Each reference should 
include a DOI article number.

Acknowledgment 

Acknowledgments should be given to all contributors who have contributed to the 
realization of the work but who haven’t met the criteria for authorship, as well as to all those 
who have financially and materially assisted in the realization of the research.

Appendices

Appendices include tables, pictures (photos, drawings, diagrams, charts) and video 
attachments. If the manuscript is in Serbian, all appendices must be in Serbian and English. 
There must be a title above all appendices for each appendix. All appendices are indicated by 
Arabic numerals in the order in which they appear in the text. The use of abbreviations in the 
headings or any part of the appendix must be explained below.
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POZIV ZA REKLAMIRANjE

Poštovani,

U okviru časopisa ZDRAVSTVENA ZAŠTITA imate mogućnost oglašavanja i reklamiranja 
vaših proizvoda i usluga, kao i svih vidova kontinuirane edukacije i publikacija (monografija, 
knjiga itd.) svim našim korisnicima. 

Ovaj naučni časopis je za sve lekare, farmaceute i stomatologe. U njemu se objavljuju 
neobjavljeni originalni naučni radovi, pregledni i stručni članci, kratka saopštenja, uvodnici, 
pisma uredniku, meta-analize, prikazi bolesnika, aktuelne teme, prikazi stručnih knjiga i 
skupova, i drugo, iz javnog zdravlja, zdravstvenog osiguranja i ekonomike, menadžmenta u 
zdravstvu i svih drugih oblasti medicine, farmacije i stomatologije, čime se doprinosi promociji 
i razvoju nauke, struke i naučno-istraživačkog rada. Štampa se na srpskom ili engleskom jeziku 
sa rezimeima na srpskom i engleskom. 

Cene reklama i oglasa u časopisu su:
1. Oglas u crno-beloj tehnici A4 formata za jedan broj 10.000,00 dinara, a za celu godinu 

(četiri broja) 30.000,00 dinara.
2. Oglas u boji A4 formata za jedan broj 20.000,00 dinara, a za celu godinu (četiri broja) 

60.000,00 dinara.
3. Oglas u crno-beloj tehnici na koricama A4 formata za jedan broj 20.000,00 dinara, a za 

celu godinu (četiri broja) 60.000,00 dinara.
4. Oglas u boji na koricama A4 formata za jedan broj 40.000,00 dinara, a za celu godinu 

(četiri broja) 120.000,00 dinara.

Za sva obaveštenja, uputstva i ponude obratite se Uredniku časopisa: urednik@komorazus.org.
rs

Sredstva se uplaćuju Komori zdravstvenih ustanova Srbije na žiro račun broj 205-4707-32 
preko Komercijalne banke.
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INVITATION TO ADVERTISE

To whom it may concern:

The journal of “Zdravstvena zaštita” (Health Care), issued by Chamber of Health Institutions 
offers the possibility of advertisement and promotion of all forms of continued education and 
publications (books, monographies, etc.), as well as your products and services, to all our users.

This journal is a scientific publication for all doctors, pharmacologists, biochemists, dentists 
and managers in health industry. Previously unpublished scientific papers are published in the 
journal, as well as reviews and short articles, announcements, introductions, letters to the editor, 
meta – analysis, case reports and case series, current topics, depictions of expert books and con-
ferences. In this way, the journal contributes to promotion and development of science, as well 
as expertise and scientific and research work. 

Pricelist for the commercials and ads in the journal are:
1. Advertisment in black - and - white technique in A4 format is 10.000,00 RSD for one 

issue, and 30.000,00 RSD for the entire year (four issues).
2. Advertisment in color in A4 format for one issue is 20.000,00 RSD, and 60.000,00 

RSD for the entire year (four issues).
3. Advertisment in black – and - white technique on the covers of A4 format is 20.000,00 

RSD for one issue, and 60.000,00 RSD for the entire year (four issues).
4. Advertisment in color on the covers of A4 format is 40.000,00 RSD, and 120.000,00 

RSD for the entire year (four issues).

Feel free to contact Editorial board of the technique for all additional announcements, questions 
or inquiries: urednik@komorazus.org.rs
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