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rSAiETAK

\

Uvod/Cilj: Gonoreja i siflis su Ceste bakterijske polno prenosive infekcije ¢iji se kontinuirani porast belezi
Sirom sveta, a objasnjava se porastom rizicnog seksualnog ponasanja, upoznavanjem seksualnih partnera
preko mobilnih aplikacija, praktikovanjem hemseksa ali i ceS¢im testiranjem na ove polne bolesti medu
vulnerabilnim grupama. Cilj ovog rada je bio da utvrdi da |i postoje razlike u karakteristikama obolelih
od gonoreje i sifilisa leCenih u Gradskom zavodu za koZzne i venericne bolesti u Beogradu tokom 2016. i
2024. godine i da se identifikuju faktori koji uticu na trenutnu epidemiolosku situaciju vezanu za gonoreju
i sifilis.

Metode: Podaci o osnovnim demografskim karakteristikama, seksualnoj orijentaciji, HIV statusu i
prethodnom obolevanju od polnih bolesti obolelih od gonoreje i sifilisa prikupljeni su iz elektronskih
kartona i obrazaca za notifikaciju partnera obolelih od ovih infekcija. U statistickoj analizi podataka
koriscéeni su X2 test i studentov t-test.

Rezultati: Oboleli od gonoreje u 2024. godini, u poredenju sa obolelim osobama iz 2016. godine, su
znacajno ¢esée muskarci (p<0,001), neoZenjeni (p<0,001), sa visim stepenom obrazovanja (p<0,001),
zaposleni (p<0,001), strani drzavljani (p<0,001), homoseksualne orijentacije (p<0,001), imali podatak o
prelezanoj i gonoreji i sifilisu u licnoj anamnezi (p<0,001) i dijagnozu gonoreje postavljenu uzorkovanjem
sa ekstragenitalnih mesta (p<0,001). Oboleli od sifilisa u 2024. godini, u poredenju sa obolelim osobama
iz 2016. godine, su znacdajno c¢es$ée neoZenjeni/neudati (p<0,001), sa visim stepenom obrazovanja
(p=0,022), zaposleni (p<0,001), strani drzavljani (p= 0,011), homoseksualne orijentacije (p=0,001) i imali
su podatak o prelezanoj i gonoreji i sifilisu u licnoj anamnezi (p= 0,014).

Zakljuéak: Ce$ca testiranja na gonoreju i sifilis kod muskaraca koji imaju seksualne odnose sa
muskarcima u nevladinim organizacijama i u sklopu propisivanja pre ekspozicione profilakse za HIV,
savremeno dijagnostikovanje gonoreje uzorkovanjem materijala iz rektuma i farinksa, praktikovanje
rizicnih seksualnih odnosa uz upotrebu hemseksa, kao i migracije izazvane ratom u Ukrajini su uticali na
pojavu razlika u karakteristikama obolelih od gonoreje i sifilisa registrovanih u Beogradu u posmatranim
godinama.

Q(Ijuéne reci: gonoreja, sifilis, demografske karakteristike, dijagnoza, leCenje, seksualna orjentacija

J

Uvod

Prema procenama Svetske zdravstvene organi-
zacije (engl. World Health Organization — WHO) iz
2020. godine, u svetu godisnje od gonoreje oboli
82 miliona, a od sifilisa 7,1 miliona osoba starosne
dobi od 15 do 49 godina, Sto predstavlja porast u
odnosu na procene iz 2012. godine i to za 5% za
gonoreju i 26% za sifilis (1). | u Beogradu se pos-
lednjih godina registruje porast broja novoobole-
lih od ove dve bakterijske polno prenosive infekci-

je. Podaci iz Beograda pokazuju da je u periodu od
2016. do 2024. godine doslo do porasta incidencije
gonoreje za 229,8% (sa 4,16 na 100.000 stanovni-
ka u 2016. godini na 9,56 na 100.000 stanovnika
u 2024. godini), a incidencije sifilisa za 165,8% (sa
5,12 na 100.000 stanovnika u 2016. godini na 8,49
na 100.000 stanovnika u 2024. godini) (2, 3).
Podaci iz literature ukazuju da je veci broj fakto-
ra uticao na porast obolevanja od sifilisa i gonore-

8 © 2025 Health Care. Published under the terms of the CC BY 4.0 license
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[SUMMARY \

Background/Aim: Gonorrhea and syphilis are common bacterial sexually transmitted infections, with
a continuous increase being recorded worldwide. This rise is explained by the increase in risky sexual
behaviors, meeting sexual partners through mobile applications, engaging in chemsex, as well as more
frequent testing for these sexually transmitted infections among vulnerable groups. The aim of this study
was to determine whether there are differences in the characteristics of patients with gonorrhea and
syphilis treated at the City Institute for Skin and Venereal Diseases in Belgrade during 2016 and 2024, and
to identify factors that influence the current epidemiological situation related to gonorrhea and syphilis.
Methods: Data on basic demographic characteristics, sexual orientation, HIV status, and history of
previous sexually transmitted infections among patients with gonorrhea and syphilis were collected from
electronic medical records and partner notification forms of individuals diagnosed with these infections.
The statistical analysis of the data was performed using the x? test and Student's t-test.

Results: Patients diagnosed with gonorrhea in 2024, compared to those diagnosed in 2016, were
significantly more often male (p<0.001), unmarried (p<0.001), had a higher level of education (p<0.001),
were employed (p<0.001), foreign citizens (p<0.001), with a homosexual orientation (p<0.001), had
a history of both gonorrhea and syphilis in their personal medical records (p<0.001), and were more
often diagnosed with gonorrhea through sampling from extra genital sites (p<0.001). Patients diagnosed
with syphilis in 2024, compared to those from 2016, were significantly more often unmarried (p<0.001),
had a higher level of education (p=0.022), were employed (p<0.001), foreign citizens (p=0.011), with a
homosexual orientation (p=0.001), and had a history of both gonorrhea and syphilis in their personal
medical records (p=0.014).

Conclusion: More frequent testing for gonorrhea and syphilis among men who have sex with men,
conducted by non-governmental organizations and as part of HIV pre-exposure prophylaxis programs,
modern diagnostic methods for gonorrhea using samples from the rectum and pharynx, engagement
in risky sexual behavior involving chemsex, as well as migration driven by the war in Ukraine, have all
contributed to the observed differences in the characteristics of individuals diagnosed with gonorrhea
and syphilis in Belgrade during the years under study.

Q(eywords: gonorrhea, syphilis, demographic characteristics, diagnosis, treatment, sexual orientation /

Introduction

According to the estimates of the World Health
Organization (WHO) from 2020, each year globally
there are 82 million new cases of gonorrhea and
7.1 million new cases of syphilis among adults
aged 15 to 49 years, which is an increase by 5%
for gonorrhea and 26% for syphilis compared to
the estimates from 2012 (1). An increase in the
number of persons newly infected with these two
bacterial sexually transmitted infections has also

been registered in Belgrade. Data from Belgrade
show that from 2016 to 2024, the incidence of
gonorrhea increased by 229.8% (from 4.16 per
100,000 inhabitants in 2016 to 9.56 per 100,000
inhabitants in 2024), while the incidence of
syphilis increased by 165.8% (from 5.12 per
100,000 inhabitants in 2016 to 8.49 per 100,000
inhabitants in 2024) (2,3).

© 2025 Health Care. Published under the terms of the CC BY 4.0 license 9
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je u svetu u poslednjoj deceniji: lakSe upoznava-
nje seksualnih partnera putem drustvenih mreza
i mobilnih aplikacija (4, 5); primena preekspozici-
one profilakse (PrEP) za HIV, narocito u populaciji
muskaraca koji imaju seksualne odnose sa muskar-
cima (MSM), koja stiti od dobijanja HIV infekcije,
ali ne i od ostalih polno prenosivih infekcija (6, 7);
upotreba droga koje uti¢u na seksualno ponasanje
(hemseks) tako Sto povecavaju intenzitet seksual-
nog zadovoljstva kod korisnika, ali sa druge strane
potenciraju nebezbedno seksualno ponasanje —
seks bez kondoma i praktikovanje grupnog seksa
(8), kao i veci obuhvat testiranja na sifilis i gonore-
ju, narocito medu vulnerabilnim grupama za polno
prenosive infekcije, i primenu novog protokola za
dijagnostiku gonoreje polimeraznom lan¢anom
reakcijiom — PCR metodom (engl. Polymerase
chain reaction) koji podrazumeva uzimanje i testi-
ranje uzoraka i sa ekstragenitalnih regija — farinksa
i rektuma (9).

Cilj rada je bio da utvrdimo da li postoje razlike
u karakteristikama obolelih od gonoreje i sifilisa
lec¢enih u Gradskom zavodu za kozne i veneri¢ne
bolesti u Beogradu tokom 2016. i 2024. godine i
da identifikujemo faktore koji uti¢u na trenutnu
epidemiolosku situaciju vezanu za gonoreju i sifilis.

Metode

U okviru studije preseka, sprovedene prvi
put 2016. i drugi put 2024. godine, analizira-
ni su oboleli od gonoreje i sifilisa koji su tokom
navedenih godina lecCeni od gonoreje i sifilisa u
Gradskom zavodu za koZzne i venericne boles-
ti u Beogradu. Podaci o osnovnim demografskim
karakteristikama obolelih od gonoreje i sifilisa u
Gradskom zavodu za koZne i veneri¢ne bolesti u
Beogradu tokom 2024. godine (pol, drzavljanstvo,
uzrast, obrazovanje, zaposlenost i bracni status) i
podaci o seksualoj orijentaciji, HIV statusu i pre-
thodnom obolevanju od polnih bolesti prikuplje-
ni su iz elektronskih kartona, kao i iz obrazaca za
notifikaciju partnera obolelih od sifilisa i gonoreje.
Podatke o obolelima od gonoreje i sifilisa lecenih
u Gradskom zavodu za koZne i veneri¢ne bolesti
u Beogradu tokom 2016. godine preuzeli smo iz
ranije publikovane epidemioloske studije preseka
koja je proucavala razlike u seksualnom ponasanju
izmedu obolelih od gonoreje i sifilisa tokom 2016.
godine (10).

Dijagnoza gonoreje postavljena je na osnovu
klinickog pregleda obolelih i laboratorijske pot-

vrde oboljenja izolovanjem Gram-negativnih in-
tracelularnih diplokoka iz uretre muskaraca il
endocerviksa Zena i pozitivnim PCR testom na
Neisseria gonorrhoeae sa ekstragenitalnih mesta
(rektuma i/ili farinksa). Dijagnoza sifilisa postavl-
jena je klinickim pregledom i pozitivnim netrepo-
nemskim (Venereal Disease Research Laboratory -
VDRL; laboratorijski test za istrazivanje veneric¢nih
bolesti) i treponemskim (Treponema Pallidum
Haemagglutination Assay - TPHA; Treponema Pal-
lidum hemaglutinacioni test) seroloskim testovima
za sifilis U statistickoj analizi podataka koriséeni su
x? test i studentov t-test.

Rezultati

U tabeli 1 prikazane su karakteristike obole-
lih od gonoreje u 2016. godini (140 pacijenata) i
u 2024. godini (153 pacijenta), a koji su leceni u
Gradskom zavodu za koZne i veneri¢ne bolesti u
Beogradu. Oboleli od gonoreje u 2024. godini, u
poredenju sa obolelim osobama iz 2016. godine,
su znacajno ¢esée bili muskarci (p<0,001), pripada-
li su neoZenjenim osobama (p<0,001), imali su viSi
stepen obrazovanja (p<0,001), bili su zaposlena lica
(p<0,001), medu njima je bilo vise stranih drzavl-
jana (p<0,001), bili su homoseksualne orijentaci-
je (p<0,001), c¢eSée su imali podatak o prelezanim
i gonoreji i sifilisu u licnoj anamnezi (p<0,001) i
ceSée im je dijagnoza gonoreje postavljena pozi-
tivnim PCR testom uzorkovanim sa ekstragenital-
nih mesta (p<0,001). U odnosu na uzrast, podatke
o polno prenosivim infekcijama u li¢cnoj anamnezi
i HIV pozitivni status nisu uocene znacajne razlike
izmedu obolelih u ove dve posmatrane godine.

Karakteristike obolelih od sifilisa lecenih u
Gradskom zavodu za koZne i veneri¢ne boles-
ti tokom 2016. godine (138 pacijenata) i u toku
2024. godine (154 pacijenta) prikazane su u Tabeli
2. Oboleli od sifilisa u 2024. godini, u poredenju
sa obolelima iz 2016. godine, su znacajno cesce
pripadali neoZenjenim/neudatim licima (p<0,001),
imali su viSi stepen obrazovanja (p<0,05), bili
su zaposleni (p<0,001), medu njima je bilo vise
stranih drzavljana (p=0,011), bili su homoseksu-
alne orijentacije (p=0,001) i ¢es¢e su imali podatak
o prelezanoj i gonoreji i sifilisu u licnoj anamnezi
(p=0,014). U odnosu na uzrast, pol, podatke o
polno prenosivim infekcijama u licnoj anamnezi i
HIV pozitivnom statusu nisu postojale znacajne ra-
zlike medu obolelima u posmatranim godinama.
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Data from the literature indicate that a greater
number of factors have influenced the increase
in the incidence of syphilis and gonorrhea in the
world in the last decade: easier meeting of sexual
partners through social networks and mobile
applications (4,5); the implementation of pre-
exposure prophylaxis (PrEP) for HIV, especially in
the population of men who have sex with men
(MSM), which protects from getting HIV, but
not from other sexually transmitted infections
(6,7); the use of drugs that affect sexual behavior
(chemsex) by increasing the intensity of sexual
pleasure of the user, but on the other hand
encouraging unsafe sexual behavior — sex without
condoms and practicing group sex (8), as well as
greater share of testing for syphilis and gonorrhea,
especially among vulnerable groups for sexually
transmitted infections and the application of the
new protocol for the diagnosis of gonorrhea using
the polymerase chain reaction (PCR) method,
which involves taking and testing samples from
extragenital sites — the pharynx and rectum (9).

The aim of this study was to determine whether
there are differences in the characteristics of
patients with gonorrhea and syphilis treated at
the City Institute for Skin and Venereal Diseases in
Belgrade in 2016 and 2024, and to identify factors
that affect the current epidemiological situation
related to gonorrhea and syphilis.

Methods

As part of the cross sectional study, which
was conducted for the first time in 2016 and
the second in 2024, patients with syphilis and
gonorrhea, who were treated at the City Institute
for Skin and Venereal Diseases in Belgrade during
the mentioned years, were analyzed. Data on
basic demographic characteristics of patients with
gonorrhea and syphilis treated at the City Institute
for Skin and Venereal Diseases in Belgrade during
2024 (sex, citizenship, age, education, marital
status) and data on sexual orientation, HIV status
and previous sexually transmitted diseases
were collected from electronic medical records
and partner notification forms of individuals
diagnosed with gonorrhea and syphilis. Data on
patients affected by gonorrhea and syphilis, who
were treated at the City Institute for Skin and
Venereal Diseases in Belgrade in 2016, were taken
from the previously published epidemiological

cross-sectional study which analyzed differences
in sexual behavior among patients with gonorrhea
and syphilis during 2016 (10).

The diagnosis of gonorrhea was established
based on the clinical examination of patients and
the laboratory confirmation of disease with the
isolation of Gram-negative intracellular diplococci
fromtheurethrainmenortheendocervixinwomen
and with the PCR test for Neisseria gonorrhoeae
from extragenital sites (rectum and/or pharynx).
The diagnosis of syphilis was established using the
clinical examination and positive nontreponemal
(Venereal disease Research Laboratory — VDRL;
laboratory test for the examination of venereal
diseases) and treponemal (Treponema Pallidum
Haemagglutination Assay — TPHA) serological tests
for syphilis. The x? test and Student’s t-test were
used in the statistical analysis of data.

Results

The characteristics of patients with gonorrhea
in 2016 (140 patients) and in 2024 (153 patients),
treated at the City Institute for Skin and Venereal
Diseases in Belgrade were shown in Table 1.
The patients diagnosed with gonorrhea in 2024
compared to patients in 2016 were significantly
more often men (p<0.001), unmarried (p<0.001),
had a higher degree of education (p<0.001), were
employed (p<0.001), were more often foreign
citizens (p<0.001), were persons with a homosexual
orientation (p<0.001), more often had a history
of both gonorrhea and syphilis in their personal
medical records (p<0.001) and the diagnosis of
gonorrhea was more often established using the
positive PCR test sampled from extragenital sites
(p<0.001). In relation to age, data on sexually
transmitted infections in personal medical
history and HIV status, there were no significant
differences between these two observed years.

The characteristics of patients with syphilis
treated at the City Institute for Skin and Venereal
Diseases during 2016 (138 patients) and during
2024 (154 patients) were shown in Table 2.
Patients diagnosed with syphilisin 2024, compared
to patients in 2016 were more often unmarried
persons (p<0.05), had a higher degree of education
(p<0.001), were more often foreign citizens
(p=0.011), were persons with a homosexual
orientation (p=0.001) and more often had a history
of both gonorrhea and syphilis in their personal

11
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Tabela 1. I1zabrane karakteristike pacijenata obolelih od gonoreje u Gradskom zavodu za kozne i vener-
iCne bolesti Beograd u 2016. i 2024. godini

Karakteristike Oboleli od gonoreje Oboleli od gonoreje  p vrednost za

2016. godina 2024. godina X2 test
N=140 N=153

Uzrast (AStSD) 31,0419,77 32,7948,61 0,105*

Pol

Mugki 125 (89,3) 151 (98,7) <0,001

Zenski 15 (10,7) 2(1,3)

Bracni status

Neozenjen/neudate 114 (81,4) 148 (96,7) <0,001

Ozenjen/udate 14 (10,0) 4(2,6)

Razvedeni 12 (8,5) 1(0,7)

Udovci/Udovice 0(0,0) 0(0,0)

Obrazovanje (godine skolovanja) <0,001

<12 92 (65,7) 60 (39,2)

>12 48 (54,3) 93 (60,8)

Zanimanje

Zaposlena lica 74 (52,6) 124 (81,0) <0,001

Nezaposlena lica 42 (30,0) 6(3,9)

lzdrzavana lica 21 (15,0) 21 (13,7)

Penzioneri 3(2,4) 2(1,4)

Drzavljanstvo

Republika Srbija 140 (100,0) 134 (87,6) <0,001

Strano 0(0,0) 19 (12,4)

Seksualna orijentacija <0,001

Heteroseksualna 85 (60,7) 22 (14,4)

Homoseksualna 47 (33,6) 131 (85,6)

Biseksualna 8(5,7) 0(0)

Polno prenosive infekcije u licnoj

anamnezi 60 (42,9) 80 (52,3) 0,106

Gonoreja 31(22,1) 39 (22,5) 0,502

Sifilis 6 (4,3) 14 (9,2) 0,099

Gonoreja i sifilis 3(2,1) 27 (17,6) <0,001

HIV pozitivan status 8(5,7) 17 (11,1) 0,098

PCR pozitivan test na Neisseria 0(0,0) 47 (30,7) <0,001

gonorrhoeae sa ekstragenitalnog mesta

AS- arimeticka sredina; SD-standardna devijacija; *p vrednost za Studentov t-test; PCR- polimerazna lancana reak-

cija (engl. Polymerase chain reaction)

Diskusija

Gradski zavod za koZne i venericne bolesti
predstavlja referentnu ustanovu za lecenje polno
prenosivih infekcija u Beogradu u kojoj se reg-
istruje preko 95% novoobolelih od sifilisa i gon-
oreje (2,3). Porast incidencije gonoreje i sifilisa u
Beogradu u periodu od 2016. do 2024. godine je
u skladu sa porastom incidencije ovih oboljenja i
u zemljama Evropske unije (EU). U periodu 2014-
2023. godina u zemljama EU doslo je do porasta in-
cidencije gonoreje za 321%, a sifilisa za 100% (11,
12). Najvisa zabeleZena stopa incidencije gonoreje

bila je u 2023. godini i iznosila je 24,8 na 100.000
stanovnika, dok je najvisa stopa incidencije sifilisa
takode zabelezena u 2023. godini i iznosila je 9,9
na 100.000 stanovnika.

Prema rezultatima naSeg istraZivanja prema
uzrastu nisu postojale znacajne razlike kod obole-
lih od gonoreje i sifilisa u posmatranim godinama
(2016. vs. 2024), a oboljenja su najéesce regis-
trovana kod osoba uzrasta 20 do 39 godina, Sto
je u skladu sa izvestajima o obolelima od gon-
oreje i sifilisa u Republici Srbiji i u zemljama EU.
Prema podacima Instituta za javno zdravlje Re-
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Table 1. Selected characteristics of patients with gonorrhea at City Institute for Skin and Venereal Diseas-
es in Belgrade in 2016 and 2024.

Characteristics Gonorrhoea cases Gonorrhoea cases p value for x?
2016 2024 test
N=140 N=153

Age (AM1SD) 31.0449.77 32.7948.61 0.105*

Gender

Male 125 (89.3) 151 (98.7) <0.001

Female 15 (10.7) 2(1.3)

Marital status

Never married 114 (81.4) 148 (96.7) <0.001

Married 14 (10.0) 4(2.6)

Divorced 12 (8.5) 1(0.7)

Widowed 0(0.0) 0(0.0)

Education (years spent in school) <0.001

<12 92 (65.7) 60 (39.2)

>12 48 (54.3) 93 (60.8)

Occupation

Employed 74 (52.6) 124 (81.0) <0.001

Unemployed 42 (30.0) 6(3.9)

Supported persons 21 (15.0) 21 (13.7)

Retired 3(2.4) 2(1.4)

Citizenship

Republic of Serbia 140 (100.0) 134 (87.6) <0.001

Foreign 0(0.0) 19 (12.4)

Sexual orientation <0.001

Heterosexual 85 (60.7) 22 (14.4)

Homosexual 47 (33.6) 131 (85.6)

Bisexual 8(5.7) 0(0)

Sexually transmitted infections in

personal history 60 (42.9) 80 (52.3) 0.106

Gonorrhea 31(22.1) 39 (22.5) 0.502

Syphilis 6 (4.3) 14 (9.2) 0.099

Both gonorrhea and syphili 3(2.1) 27 (17.6) <0.001

HIV positive 8(5.7) 17 (11.1) 0.098

PCR positive test for Neisseria 0(0.0) 47 (30.7) <0.001

gonorrhoeae from an extragenital site

AM- arithmetic mean; SD-standard deviation; *p value for Student t-test; PCR- Polymerase chain reaction

medical records (p=0.014). In relation to age, sex,
data on sexually transmitted infections in their
personal medical history and HIV positive status,
there were no significant differences between
patients in the observed years.

Discussion

The City Institute for Skin and Venereal
Diseases is the reference institution for the
treatment of sexually transmitted infections in
Belgrade, where more than 95% of new cases of
syphilis and gonorrhea are registered (2,3). The
increase in the incidence of gonorrhea and syphilis

in Belgrade from 2016 to 2024 is in accordance
with the increase in incidence of these diseases
in the countries of the European Union (EU). In
the period 2014-2023, in the EU countries, the
incidence of gonorrhea increased by 321%, and
the incidence of syphilis by 100% (11,12). The
highest recorded incidence rate of gonorrhea was
in 2023 and it amounted to 24.8 per 100,000,
while the highest incidence rate of syphilis was
also recorded in 2023 and it amounted to 9.9 per
100,000.

According to the results of our research,
there was no significant difference in relation to
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Tabela 2. Izabrane karakteristike pacijenata obolelih od sifilisa u Gradskom zavodu za koZne i veneri¢ne
bolesti Beograd u 2016. i 2024. godini

Karakteristike Oboleli od gonoreje Oboleli od gonoreje  p vrednost za

2016. godina 2024. godina X2 test
N=138 N=154

Uzrast (ASSD) 34,03+£10,21 36,31+£11,34 0,073*

Pol

Muski 132 (95,7) 148 (96,1) 0,845

Zenski 6 (4,3) 6(3,9)

Bracni status <0,001

NeoZenjen/neudate 114 (82,6) 150 (97,4)

OzZenjen/udate 14 (10,1) 4(2,6)

Razvedeni/ 9 (6,5) 0(0,0)

Udovci/Udovice 1(0,7) 0(0,0)

Obrazovanje (godine Skolovanja) 0,022

<12 75 (54,3) 63 (40,9)

>12 63 (45,7) 91 (59,1)

Zanimanje

Zaposlena lica 84 (60,9) 137 (89,0) <0,001

Nezaposlena lica 42 (30,4) 3(1,9)

Izdrzavana lica 8(5,8) 10 (6,5)

Penzioneri 4(2,9) 4(2,6)

Drzavljanstvo

Republika Srbija 138 (100,0) 147 (95,5) 0,011

Strano 0(0,0) 7 (4,5)

Seksualna orijentacija

Heteroseksualna 31 (22,5) 19 (12,3) 0,001

Homoseksualna 95 (68,8) 132 (85,7)

Biseksualna 12 (8,7) 3(2,0)

Polno prenosive infekcije u licnoj 65 (42,2) 0,277

anamnezi 67 (48,6)

Gonoreja 18 (13,0) 16 (10,4) 0,480

Sifilis 24 (17,4) 28 (18,2) 0,860

Gonoreja i sifilis 4(2,9) 18 (11,7) 0,014

HIV pozitivan status 31(22,5) 28 (18,2) 0,363

AS- arimeticka sredina; SD-standardna devijacija; *p vrednost za Studentov t-test;

publike Srbije u 2023. godini (13) najvece uzrasno
specificne stope za gonoreju su bile u grupi od 20
do 29 godina (6,6 na 100.000) i od 30 do 39 godina
(5,01 na 100.000), dok su za sifilis bile najvece od
20 do 29 godina (14,2 na 100.000) i od 30 do 39
godina (14,1 na 100.000). Podaci iz zemalja EU za
2023. godinu (11, 12) pokazuju da su najveée uz-
rasno specificne stope za gonoreju kod muskaraca
bile u grupi 25 do 34 godina (131,1 na 100.000) i
od 20 do 24 godine (126,8 na 100.000) a kod Zena
od 20 do 24 godina (71,7 na 100.000) i od 15 do
19 godina (33,1 na 100.000), dok su za sifilis na-
jvece stope kod muskaraca bile u uzrasnoj grupi od
25 do 34 godina (43,1 na 100.000) i od 35 do 44
godine (35,5 na 100.000) a kod Zena od 20 do 24

godine (7,5 na 100.000) i od 25 do 34 godine (6,2
na 100.000).

Oboleli od gonoreje u 2024. godini, u poreden-
ju sa obolelim osobama iz 2016. godine, su znacaj-
no ¢esce bili neozenjeni zaposleni muskarci sa visim
stepenom obrazovanja homoseksualne orijentaci-
je, pripadali su stranim drzavljanima i u liénoj an-
amnezi su imali podatak o prelezanoj gonoreji i si-
filisu, a gonoreja im je ¢es¢e dijagnostikovana PCR
testom uzorkovanim sa ekstragenitalnih mesta.
Prema nasSim rezultatima u 2024. godini MSM
osobe su Cinile ¢ak 86% obolelih od gonoreje, dok
je njihov udeo u obolelima od gonoreje u zemlja-
ma EU u toku 2023. godine bio 58% (11). Cesce
obolevanje od gonoreje medu MSM populacijom
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Table 2. Selected characteristics of patients with syphilis at City Institute for Skin and Venereal Diseases
in Belgrade in 2016 and 2024

Characteristics Syphilis cases Syphilis cases p value for x?
2016 2024 test
N=140 N=153

Age (AM1SD) 34.03+10.21 36.31+11.34 0.073*

Gender

Male 132 (95.7) 148 (96.1) 0.845

Female 6(4.3) 6(3.9)

Marital status <0.001

Never married 114 (82.6) 150 (97.4)

Married 14 (10.1) 4(2.6)

Divorced 9 (6.5) 0(0.0)

Widowed 1(0.7) 0(0.0)

Education (years spent in school) 0.022

<12 75 (54.3) 63 (40.9)

>12 63 (45.7) 91 (59.1)

Occupation

Employed 84 (60.9) 137 (89.0) <0.001

Unemployed 42 (30.4) 3(1.9)

Supported persons 8 (5.8) 10 (6.5)

Retired 4(2.9) 4(2.6)

Citizenship

Republic of Serbia 138 (100.0) 147 (95.5) 0.011

Foreign 0(0.0) 7 (4.5)

Sexual orientation

Heterosexual 31(22.5) 19 (12.3) 0.001

Homosexual 95 (68.8) 132 (85.7)

Bisexual 12 (8.7) 3(2.0)

Sexually transmitted infections in 65 (42.2) 0.277

personal history 67 (48.6)

Gonorrhea 18 (13.0) 16 (10.4) 0.480

Syphilis 24 (17.4) 28 (18.2) 0.860

Both gonorrhea and syphili 4(2.9) 18 (11.7) 0.014

HIV positive 31 (22.5) 28 (18.2) 0.363

AS- arimeticka sredina; SD-standardna devijacija; *p vrednost za Studentov t-test;

age between patients affected by gonorrhea and
syphilis in the observed years (2016 vs. 2024),
while these diseases were most often registered in
persons aged 20 to 39, which is in accordance with
reports on patients diagnosed with gonorrhea and
syphilis in the Republic of Serbia and EU countries.
According to the data of the Institute of Public
Health of the Republic of Serbia in 2023 (13), the
highest age-specific rates for gonorrhea were in
the age group 20 to 29 years (6.6 per 100,000) and
in the group 30 to 39 years (5.01 per 100,000),
while the highest rates for syphilis were in the age
group 20to 29 (14.2 per 100,000) and in the group
30 to 39 (14.1 per 100,000). Data from the EU
countries for the year 2023 (11,12) show that the

highest age-specific rates for gonorrhea in men
were in the age group 25 to 34 years (131.1 per
100,000) and in the group 20 to 24 years (126.8
per 100,000), and in women in the age group 20 to
24 years (71.7 per 100,000) and in the group 15 to
19 years (33.1 per 100,000), while for syphilis the
highest rates were in men in the age group 25 to
34 years (43.1 per 100,000) and in the group 35 to
44 years (35.5 per 100,000) and in women in the
age group 20 to 24 years (7.5 per 100,000) and in
the group 25 to 34 years (6.2 per 100,000).
Patients diagnosed with gonorrhea in 2024,
compared to patients in 2016 were significantly
more often single employed men with a higher
level of education, persons with a homosexual
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moglo bi se objasniti visoko rizicnim seksualnim
ponasanjem, seksom sa nepoznatim osobama
upoznatim preko mobilnih aplikacija, upotrebom
hemseksa, ali i ekspanzijom testiranja na gonore-
ju zbog propisivanja PrEP-a za HIV, kao i uzorko-
vanjem materijala sa ekstragenitalnih mesta, jer
su infekcije farinksa i rektuma obi¢no asimptom-
atske (11). Tokom 2016. godine u Beogradu se nisu
vrsila testiranja na gonoreju iz farinksa i rektuma,
tako da se dijagnoza gonoreje postavljala direkt-
nom mikroskopijom (10), a tokom 2024. godine
kod skoro % novoobolelih dijagnoza je postavljena
pozitivnim PCR testom na Neisseria gonorrhoaea
iz rektuma i/ili farinksa. Ova testiranja se spro-
vode u privatnim laboratorijama i ne praktikuju
se u drzavnim ustanovama, tako da su dostupnija
zaposlenim osobama viSeg stepena obrazovanja
i boljeg materijalnog statusa. Nevladine organi-
zacije koje rade sa MSM populacijom u Beogradu,
svoje korisnike, a nase pacijente, upucuju na ova
testiranja u okviru savetovanja za PrEP za HIV (14),
a oni sa pozitivnim nalazom dolaze u Gradski zavod
za kozne i veneri¢ne bolesti radi ordiniranja tera-
pije.

Oboleli od sifilisa u 2024. godini u poredenju
sa obolelim osobama iz 2016. godine su znacajno
cesce pripadali zaposlenim neozenjenim/neuda-
tim licima sa viSim stepenom obrazovanja, a medu
njima je bilo i vise stranih drzavljana, bili su ho-
moseksualne orijentacije i ¢eS¢e su imali podatak
o prelezanoj i gonoreji i sifilisu u licnoj anamnezi.
Prema nasSim rezultatima u 2024. godini MSM
osobe su cCinile ¢ak 86% obolelih od sifilisa, dok je
njihov udeo u obolelima od sifilisa u zemljama EU
u toku 2023. godine bio 72% (12). Faktori koji uticu
da se sifilis najcesée registruje u ovoj populaciji su
visoko rizi¢na seksualna ponasanja (veci broj part-
nera, analni seksualni odnosi bez upotrebe kon-
doma, upotreba hemseksa), HIV pozitivan status,
upotreba PrEP-a i regularna testiranja na sifilis pre
uvodenja PrEP-a za HIV prema vodicu Meduna-
rodne unije za borbu protiv seksualno prenosivih
infekcija (engl. International union against sexually
transmitted infections — IUSTI) u Evropi (15). Prema
podacima istrazivanja sprovedenog u Beogradu
koje je obuhvatilo 469 MSM osoba u toku 2023.
godine 26,2% ispitanika je praktikovalo hemseks
koji je bio povezan i sa visokorizi¢nim seksualnim
ponasanjem i podatkom o ponavljanom oboleva-
nju od sifilisa i gonoreje u licnoj anamnezi (16).
Rezultati ovog istrazivanja takode potvrduju da su

oboleli od sifilisa u 2024. godini u anamnezi imali
podatak o ¢esS¢em obolevanju od sifilisa i gonoreje.
Studija medu pacijentima sa ponovnim obolevanj-
em od polno prenosivih infekcija radena u Beo-
gradu je pokazala da pored specificnih dimenzija
licnosti ovi pacijenti praktikuju visoko rizi¢na sek-
sualna ponasanja (17). Praksa Cestog testiranja na
sifilis i HIV medu MSM populacijom sprovodi se
brzim testovima kod korisnika usluga nevladinih
organizacija koje rade sa ovom osetljivom grupom
na polno prenosive infekcije i u nasoj sredini (18).
U istrazivanju razloga dolaska MSM osoba u jednu
nevladinu organizaciju u Beogradu, ¢ak 95% ko-
risnika je doslo radi testiranja na sifilis i HIV, a
12,1% njih je doslo radi uvodenja PrEP-a za HIV
(14). U toku 2016. godine u Beogradu nije posto-
jala mogucénost testiranja na sifilis u nevladinim
organizacijama, niti su bili dostupni lekovi za PrEP
Cija je upotreba podrazumevala i prethodno testi-
ranje na sifilis.

Oboleli od sifilisa i gonoreje u 2024. godini u
poredenju sa obolelima iz 2016. godine su znaca-
jno cesce bili strani drzavljani, naime tokom 2016.
godine u nasoj ustanovi nisu ni registrovani strani
drzavljani oboleli od sifilisa i/ili gonoreje. Broj stra-
naca koji su imigrirali u toku 2023. godine u Re-
publiku Srbiju je bio 9,5 puta veéi u odnosu na
2012. godinu, a % njih su Cinili muskarci. Najvedi
broj imigranata u toku 2023. godine je doSao u
Beograd (44%), a ¢ak 83,5% njih je doslo iz Ruske
Federacije, Narodne Republike Kine, Turske i Indije
(19). U nasem istrazivanju preko 90% obolelih stra-
naca od sifilisa i gonoreje bili su Ruski drzavljani.
Broj Ruskih drZavljana koji su imigrirali u Republiku
Srbiju u 2023. godini bio je 47 puta veci u odnosu
na 2012. godinu i 54,4% osoba su bili muskarci
prosecne starosti od 30 godina (19). Studija koja
se bavila istrazivanjem polno prenosivih infek-
cija medu populacijom migranata, imigranata i
raseljenih lica je utvrdila da su incidencija i preva-
lencija HIV infekcije, hepatitisa B, hepatitisa C i si-
filisa u pomenutoj populaciji bile ve¢e u odnosu
na domace stanovnistvo (20). Stigmatizacija, kul-
turoloske i jezicke barijere, kao i teza dostupnost
zdravstvenih usluga ovu populaciju ¢ine vulnera-
bilnom za polno prenosive infekcije.

Zakljucak

Oboleli od gonoreje i sifilisa u 2024. godini
su u poredenju sa obolelima iz 2016. godine bili
obrazovaniji, ¢esée neozenjeni, zaposleni muskar-
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orientation, foreign citizens and had a history
of gonorrhea and syphilis, while gonorrhea was
more often diagnosed using the PCR test sampled
from extragenital sites. According to our results
in 2024, MSM accounted for 86% of patients with
gonorrhea, while their share in patients affected by
gonorrheainthe EU countriesin 2023 was58%(11).
The more frequent incidence of gonorrhea among
the MSM population could be explained by high-
risk sexual behavior, including sex with unknown
persons met through mobile applications, the use
of chemsex, as well as by the expansion of testing
for gonorrhea due to the prescription of PrEP for
HIV, and sampling the material from extragenital
sites, because infections of the pharynx and rectum
are usually asymptomatic (11). During 2016, tests
for gonorrhea sampled from the pharynx and
rectum were not performed in Belgrade, so the
diagnosis of gonorrhea was established using
direct microscopy (10), and in 2024, in almost %
of new cases the diagnosis was established using
the positive PCR test for Naisseria gonorrhea
from the pharynx and/or rectum. These tests are
conducted in private laboratories and they are not
practiced in state institutions, and therefore, they
are more accessible to employed persons with a
higher degree of education and better financial
status. Non-governmental organizations that work
with the MSM population in Belgrade refer their
users to these tests as part of counseling for PrEP
for HIV (14), and those with a positive result come
to the City Institute for Skin and Venereal Diseases
in order to get the therapy.

Patients diagnosed with syphilis in 2024
compared to patients in 2016 were significantly
more often employed unmarried persons with a
higher degree of education, and there were more
foreign citizens among them, they were persons
with a homosexual orientation, and more often
they had data on both gonorrhea and syphilis in
their personal medical records. According to our
results in 2024, MSM accounted for even 86% of
patients affected by syphilis, while their share in
syphilis cases in the EU countries in 2023 was 72%
(12). The factors that affect the fact that syphilis
is most frequently registered in this population
are high-risk sexual behaviors (greater number
of partners, anal sexual relations without the
use of condoms, use of chemsex), HIV positive
status, use of PrEP and regular testing for syphilis
before the introduction of PrEP for HIV according

to the Guidelines of the International Union
Against Sexually Transmitted Infections (IUSTI) in
Europe (15). According to the data of the study
conducted in Belgrade, which included 469 MSM
persons in 2023, 26.2% of respondents practiced
chemsex, which was also related to high-risk
sexual behavior and information about repeated
cases of syphilis and gonorrhea in the personal
medical records (16). The results of this study also
confirm that patients with syphilis in 2024 had a
history of more frequent syphilis and gonorrhea in
their personal medical records. A study which was
conducted among patients with recurrent sexually
transmitted infections in Belgrade showed that
in addition to specific dimensions of personality,
these patients practiced high-risk sexual behaviors
(17). The practice of frequent testing for syphilis
and HIV among the MSM population is conducted
using rapid tests in users of the services of non-
governmental organizations that work with this
group which is vulnerable to sexually transmitted
diseases in our environment (18). In a study that
analyzes the reasons why MSM persons visit a
non-governmental organization in Belgrade, as
many as 95% of users came in order to be tested
for HIV and syphilis, while 12.1% of them came in
order to get PrEP for HIV (14). During 2016, there
was no possibility of testing for syphilis in non-
governmental organizations in Belgrade, and PrEP
drugs were not available, the use of which also
required previous testing for syphilis.

Patients with syphilis and gonorrhea in 2024
compared to patients in 2016 were significantly
more often foreign citizens, namely, during 2016,
no foreign citizens diagnosed with gonorrhea
and syphilis were registered in our institution.
The number of foreigners who immigrated to the
Republic of Serbia in 2023 was 9.5 times higher
thanin 2012, and % of them were men. The largest
number of immigrants came to Belgrade in 2023
(44%), and as many as 83.5% of them came from
the Russian Federation, the People’s Republic of
China, Turkey and India (19). In our study, more
than 90% of foreigners diagnosed with gonorrhea
and syphilis were Russian citizens. The number of
Russian citizens who immigrated to the Republic of
Serbia in 2023 was 46 times higher than in 2012,
and 54.4% of them were men with an average age
of 30 (19). A study that dealt with the investigation
of sexually transmitted infections in the population
of migrants, immigrants and displaced persons
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ci, lica homoseksualne orijentacije sa podatkom
o prethodnom obolevanju od gonoreje i sifilisa i
medu njima je bilo viSe stranih drzavljana naroci-
to iz Ruske Federacije i sa dijagnozom gonoreje
postavljenom PCR testom sa ekstragenitalnih lok-
acija. Ce$¢a testiranja na gonoreju i sifilis kod MSM
osoba u nevladinim organizacijama i u sklopu
propisivanja PrEP-a, savremeno dijagnostikova-
nje gonoreje uzorkovanjem materijala iz rektuma
i farinksa, praktikovanje rizi¢nih seksualnih odnosa
uz upotrebu hemseksa, kao i migracije izazvane
ratom u Ukrajini, su uticali na pojavu razlika u
karakteristikama obolelih od gonoreje i sifilisa reg-
istrovanih u Beogradu u posmatranim godinama.
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found that the incidence and prevalence of HIV
infection, hepatitis B, hepatitis C and syphilis in
the above mentioned population were higher
than in the local population (20). Stigmatization,
cultural and language barriers, as well as limited
availability of health services make this population
vulnerable to sexually transmitted infections.

Conclusion

Patients with gonorrhea and syphilis in
2024 compared to patients in 2016 were more
educated, more often unmarried, employed men,
persons with a homosexual orientation, with
information on previous gonorrhea and syphilis
and there were more foreign citizens among them,
especially from the Russian Federation, with a
diagnosis of gonorrhea which was established
using the PCR test sampled from extragenital sites.
More frequent testing for gonorrhea and syphilis
among MSM in non-governmental organizations
and as part of prescribing PrEP, modern diagnostic
methods for gonorrhea using samples from the
rectum and pharynx, engagement in risky sexual
behavior involving chemsex, as well as migrations
caused by the war in Ukraine have contributed to
the appearance of differences in the characteristics
of individuals diagnosed with gonorrhea and
syphilis in Belgrade in the observed years.
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fSAiETAK

Tokom prvih godina rada Medicinski fakultet se suocavao sa brojnim izazovima, medu kojima se posebno
isticao nedostatak strucne literature, narocito one na srpskom jeziku. U oblasti histologije, dodatni izazov
je bio prikazivanje mikroskopskih preparata i njihovo prepoznavanje u okviru prakticne nastave, jer se
oslanjalo iskljucivo na crteZe. Inovaciju u nastavi doneo je 1925. godine Mikrofotografski atlas normalne
histologije, autora Aleksandra Kostic¢a. Bio je to prvi histoloski atlas namenjen studentima Medicinskog
fakulteta u Beogradu i jedan od prvih u svetu koji je u potpunosti sadrzao mikrofotografije. Kostic je set
mikrofotografija za atlas izradio u Fotografskom odeljenju, osnovanom pri Institutu 1924. godine.
Objavljivanjem ovog atlasa, Aleksandar Kosti¢ je utemeljio svoju naucno-fotografsku misiju, ¢ime je
postao pionir medicinske fotografije, kako u Srbiji, tako i u tadasnjoj Kraljevini Srba, Hrvata i Slovenaca.

Q(Ijuéne reci: Aleksandar D. Kosti¢, mikrofotografija, histoloski atlas

\
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Profesor Aleksandar D. Kosti¢ bio je prvi pro-
fesor histologije i embriologije na Medicinskom
fakultetu u Beogradu i osniva¢ Histoloskog institu-
ta (danas Institut za histologiju i embriologiju), koji
od 1983. godine nosi njegovo ime.

Diplomirao je 1921. godine na Medicinskom
fakultetu u Strazburu, a veé u januaru naredne
godine vratio se u Beograd. Uslovi za rad koje
je zatekao na Fakultetu bili su izuzetno skromni i
ograniceni, kako u pogledu nastave, tako i nau¢nois-
trazivackog rada, jer se zemlja joS uvek oporavljala
od posledica Velikog rata. Poseban izazov pred-
stavljao je nedostatak strucne literature, narocito
one na srpskom jeziku. Prve generacije studenata
ucile su iz skripti napisanih na osnovu stenograf-
skih beleZaka sa predavanja, koja je objavljivalo
UdruZenje jugoslovenskih medicinara. Prvi origi-
nalni udzbenik histologije Kosti¢ je objavio 1927.
godine. Pre njega, jedino je profesor anatomije llija
Sapsal izdao udibenik iz anatomije (1923), medu-
tim, bio je to prevod sa ruskog jezika (1).

Predavanja i vezbe iz histologije i embriologi-
je odrzavani su svim radnim danima, u trajanju od
jednog, odnosno dva satal. Na vezbama se radilo
u grupama od po tridesetak studenata. Mikroskopi
su bili pozajmljeni sa Instituta za fiziologiju i Insti-
tuta za patologiju, koji su ranije osnovani. Stolovi i
klupe su pozajmljeni od Dunavske bolnicarske Cete.
Nije se oskudevalo jedino u histoloSkim preparati-
ma, jer je komplet od oko 2.000 preseka Kosti¢ iz-
radio joS tokom boravka u Strazburu, u laboratoriji
profesora Pola Buena (fr. Pol Bouin) (2, 3).

Istorijski kontekst i znacaj mikrofotografije
u histologiji

Do ranih 1920-ih, vecina histoloskih atlasa sa-
drzala je rucno izradene crteze, koji su, iako Cesto
umetnicki kvalitetni, bili podloZni subjektivnim in-
terpretacijama autora i nisu uvek verno odrazava-
li mikroskopske detalje. | sam Kosti¢ u predgovoru

! Podatak dobijen uvidom u Univerzitetske kalendare, obja-
vljivane za svaku Skolsku godinu tokom meduratnog perioda

22 © 2025 Health Care. Published under the terms of the CC BY 4.0 license
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KSUMMARY

During its early years, the Faculty of Medicine faced numerous challenges, one of which was the lack of
medical literature, especially in the Serbian language, which was particularly pronounced. In histology,
an additional challenge was the presentation and identification of microscopic specimens during
practical classes because it relied solely on drawings. An innovation in teaching was introduced in 1925
with the Microphotographic Atlas of Normal Histology, authored by Aleksandar Kosti¢. It was the first
histological atlas intended for students of the Medical Faculty in Belgrade and one of the first in the
world to contain complete microphotographs. Kosti¢ prepared the set of microphotographs for the atlas
in the Photography Department, established at the Institute in 1924.

By publishing this atlas, Aleksandar Kosti¢ established his scientific-photographic mission, making him a
pioneer in medical photography both in Serbia and in the then Kingdom of Serbs, Croats, and Slovenes.

Q(eywords: Aleksandar D. Kosti¢, microphotography, histology atlas )

\

Professor Aleksandar D. Kosti¢ was the first
professor of Histology and Embryology at the
Faculty of Medicine in Belgrade and the founder
of the Institute of Histology (now the Institute
of Histology and Embryology), which has been
named after him since 1983.

He graduated from the Faculty of Medicine
in Strasbourg in 1921, and already in January of
the following year he returned to Belgrade. The
working conditions, which he found at the Faculty,
were extremely modest and limited, both in terms
of teaching and scientific research, because the
country was still recovering from the consequences
of the Great War. A special challenge referred to
the lack of literature, especially in the Serbian
language. The first generations of students learned
from scripts written on the basis of shorthand
notes from lectures, which were published by the
Association of Yugoslav Medics. Kosti¢ published
the first original Histology textbook in 1927. Before
him, only Anatomy Professor llija Sap3al published

a textbook on Anatomy (1923), however, it was a
translation from the Russian language (1).

Histology and Embryology lectures and
laboratory exercises were held on all weekdays and
lasted one or two hours'. Exercises were done in
groups of about thirty students. Microscopes were
borrowed from the Institute of Physiology and the
Institute of Pathology, which had been established
before. Desks and chairs were borrowed from the
Danube Army Hospital Unit. However, the only
thing they did not lack were histological slides,
because Professor Kosti¢ made a set of about
2,000 sections during his stay in Strasbourg in the
laboratory of Professor Pol Bouin (2,3).

Historical context and importance of
microphotography in histology

Until the early 1920s, most histological atlases
contained drawings, which although, often of

! Data obtained from University calendars, published for
each school year during the interwar period
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svog Atlasa kaZze da ,,prilikom reprodukcije rukom
postoji nesvesna sklonost ka uproscavanju slike,
ako ne i ka ja¢em i vidnijem isticanju detalja koji se
s toliko jasnoce stvarno ne zapazaju. Otud se crtez
gotovo uvek manje ili vise udaljuje od originala.” (4).

Upravo je razvoj mikroskopije i fotografije
omogucdio stvaranje autenticnih snimaka tkiva i
organa, ¢ime je znatno unapredena objektivnost
i tacnost prikaza. Mikrofotografija se kao metoda
u histologiji razvijala od kraja 19. veka, ali je njen
znacajan prodor usledio tek pocetkom 20. veka,
zahvaljujuéi tehnic¢kim unapredenjima fotograf-
skih sistema i mikroskopa. To je omogucilo izradu
atlasa koji su, pored brojnih crteza, bili ilustrovani i
mikrofotografijama, u pocetku malobrojnim (5, 6).
Razlog tome lezi u Cinjenici da je mikrofotografska
tehnika ipak bila slabije dostupna i vrlo skupa, a
zahtevala je dobro poznavanje i histologije i same
fotografske tehnike. Prof. Emil Holmgren sa Kar-
olinska instituta u Svedskoj u predgovoru svog,
inace, prvog udzbenika iz histologije na Svedskom
jeziku (1920), takode se osvrée na te probleme.
Njegov udzbenik je sadrzao veliki broj mikrofo-
tografija, i objavljen je uz finansijsku pomo¢ dona-
tora (7).

Mikrofotografski atlas normalne histologije

Mikrofotografski atlas normalne histologije je
nastao za nepunih godinu dana rada Fotografskog
odeljenja, koje je 1924. godine osnovano pri His-

toloskom institutu. Kako je naglasio sam Kosti¢, bio
je i ,prva tekovina” Odeljenja (slika 1) (3). U pita-
nju je histoloski atlas kompletno opremljen auten-
ticnim mikrofotografijama. Gotovo sve histoloske
preparate je izradio sam profesor Aleksandar
Kosti¢, dok su svega dva izradili njegovi saradnici
Svetislav Popovi¢ (kora malog mozga) i Aleksandar
Telebakovi¢ (nervna vlakna).

Na stranicama Atlasa, 143 mikrofotgrafije su
rasporedene u 70 ,tablica” (duplih strana). Najpre
su predstavljeni razli¢iti oblici ¢elija (jedna tablica),
zatim faze Celijskog ciklusa (pet tablica) (slika 2),
vrste tkiva (16 tablica) i najzad preparati razlici-
tih organa. Na najveéem broju tablica se prika-
zane strukture vide na malom, a zatim i na veli-
kom uvelicanju, kako bi se bolje sagledali pojedini
specificni detalji (slika 3). Na tablicama su najpre
navedeni naziv preparata, poreklo uzorka, korisce-
no uveli¢anje, vrsta fiksativa i tehnika bojenja, ug-
lavhom i legenda za oznacene strukture, a zatim
slede detaljna, ¢esto i vrlo Zivopisna i detaljna ob-
jasnjenja. Takvim metodoloskim postupkom Kostié
je studentima obezbedio izvanredno ucilo, koje im
je nesumnjivo olaksSavalo razumevanje i usvajanje
gradiva, a moglo je da im bude korisno i kasnije, pri
izuCavanju patohistologije.

Pored znacaja koji je imao u svoje vreme, Atlas
je iz danasnje perspektive, vrlo interesantan za do-
datnu analizu iz nekoliko aspekata. Naime, poznato
je da se Kosti¢ bavio medicinskom terminologijom

MEAHUHHCKA BHBAHOTEKA
YPEEME [0 1P, AMECAHAAP T EOCTHT,

MHKPOMOTOTPAMCKH ATAAC
HOPMAAHE
AEHHE TROFN@IEIRNE

Ap. AAEK B KOCTHR,

BEOIPAA 1925,
EHHEAPHRUA HATPEAAK

HBIABATEA

Slika 1. Mikrofotgrafski atlas normalne histologije (digitalizovano u Audiovizualnom arhivu i centru za
digitalizaciju SANU)
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artistic quality, were subject to authors’ subjective
interpretations and did not always faithfully reflect
microscopic details. Kosti¢ himself says in the
preface of his Atlas that “when reproducing by
hand, there is an unconscious tendency towards
simplifying the image, and even towards a stronger
and more visible highlighting of details that are
not really noticed with such clarity. Therefore, the
drawing deviates from the original more or less.”
(4).

It was precisely the development of
microscopy and photography that made it possible
to create authentic images of tissues and organs,
which significantly improved the objectivity and
accuracy of the presentation. Microphotography
as a method in histology has developed since
the end of the 19th century, but its significant
breakthrough came at the beginning of the 20th
century, thanks to the technical improvements
of photographic systems and microscopes. This
enabled the creation of atlases, which, in addition
to numerous drawings, were also illustrated with
microphotographs that were not numerous in the
beginning (5,6). The reason for this lies in the fact
that the microphotographic technique was still
less available and very expensive, and it required
knowing both histology and the photographic
technique well. Prof Emil Holmgren from the
Karolinska Institute in Sweden, in the preface of his
textbook on histology, which is the first textbook

on histology in the Swedish language (1920), also
referred to these problems. His textbook contained
a lot of microphotographs, and it was published
with the financial help of donors (7).

Microphotographic Atlas of Normal
Histology

The Microphotographic Atlas of Normal
Histology was created in less than a year by
the Department of Photography, which was
established at the Institute of Histology in 1924.
As Professor Kosti¢ emphasized, it was “the first
achievement” of the Department (Picture 1)
(3). It is a histological atlas completely equipped
with authentic microphotographs. Almost all
histological slices were made by Professor
Aleksandar Kosti¢ himself, while only two were
made by his associates Svetislav Popovi¢ (the
cerebellar cortex) and Aleksandar Telebakovic
(nerve fibers).

On the pages of the Atlas, 143
microphotographs were arranged in 70 “panels”
(double pages). First, different shapes of cells were
presented (one panel), then phases of the cell
cycle (five panels) (Picture 2), types of tissue (16
panels) and, finally, histological slides of different
organs. In the majority of panels, the structures
are shown at low and then at high magnification,
to provide a clearer view of specific details (Picture
3). The name of the slide, the origin of the sample,

MEAHUHHCKA BHBAHOTEKA
YPEEME [0 1P, AMECAHAAP T EOCTHT,

MHKPOMOTOTPAMCKH ATAAC
HOPMAAHE
AEHHE TROFN@IEIRNE

BEOIPAA 1925,
EHHEAPHRUA HATPEAAK

HBIABATEA

Picture 1. Microphotographic Atlas of Normal Histology (digitized in SASA Audiovisual Archive and Center
for Digitalization)
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Slika 2. Tablica 5 — ,,Deoba ¢elije” (digitalizovano u AVA SANU)

i da je bio autor visejezicnog Medicinskog recnika.
Pojedini termini koris¢eni u Atlasu, koji danas vise
nisu u upotrebi, kao na primer: citodijereza (deoba
celije), polutarski venac (ekvatorijalna ravan), zona
uSorene rskavice (zona proliferacije), podgrlac-
na Zlezda (Stitasta Zlezda), vezivne obge (vezivne
lamele) i brojni drugi, predstavljaju interesantan
materijal za proucavanje razvoja srpske medicin-
ske tj. histoloSke terminologije. Kosti¢evi opisi
snimaka preparata su vrlo Zivopisni, sa mnogo
prideva, i veoma se razlikuju od danasnjih, koji su

kratki, jasni i vrlo precizni. Zanimljiv primer je opis
pasemnika (epididimisa): ,Ovaj snimak izvanredno
jasno prikazuje izgled epididimnog kanala, kada
se njegove Celije nalaze u punom jeku lucenja
sekretornih zrna” (4).

Za razliku od savremene prakse u medicinskoj
histologiji, koja se bazira na koris¢enju humanog
materijala i uzoraka dobijenih od ograni¢enog
broja Zivotinjskih vrsta, Kosti¢ je pored humanih,
koristio i uzorke vrlo razli¢itog porekla: od riba,
zaba, zmija, jezeva, ptica, ovaca, pasa, zeceva, i

Tabuma 27. — BYEB.
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Slika 3. Tablica 27 — ,,Zub” (digitalizovano u AVA SANU)
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Picture 2. Panel 5 — “Cell Division” (digitized in SASA AVA)

the used magnification, the type of fixative, the
staining technique and usually the legend for the
labeled structures were listed on the panels first,
followed by detailed and often very comprehensive
explanations. With this methodological approach,
Kosti¢ provided students with an excellent learning
tool that not only facilitated their understanding
and acquisition of the material, but could also serve
them later during their study of pathohistology.

In addition to its significance at that time,
the Atlas is, from today’s perspective, very

interesting for additional analysis from several
aspects. Namely, it is known that Kosti¢ dealt
with medical terminology and that he was the
author of the multilingual Medical dictionary.
Certain terms used in the Atlas, which are no
longer used today, such as: cytodieresis (cell
division), semilunate wreath (equatorial plane),
zone of linearly arranged cartilage (proliferative
zone in cartilage), subthroat gland (thyroid
gland), membranous sheets of connective tissue
(connective lamellae), and numerous other terms

Tatuma 27. — 3YB.
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Picture 3. Panel 27 — “Tooth” (digitized in SASA AVA)
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drugih Zivotinja, sve do krupnih sisara poput konja
i bikova. Kao primer specificne strukturne organi-
zacije mehanoreceptora prikazao je i Herbstov i
Grandrijev korpuskul u kozi i kljunu patke. Herb-
stov korpuskul u koZi ptica, inace, ima strukturu
slicnu Vater-Pacinijevom korpuskulu kod ljudi.

Iz opisa preparata se moze videti da je za fik-
siranje uzoraka tkiva uglavnom koristio Buen-
ovu tecnost, fiksativ koji je u praksu uveo njegov
nekadasnji mentor, profesor Pol Buen. Danas se
kovanje, jeftiniji, bezbedniji, a Cesto i efikasniji
(8,9). Najveli broj preparata prikazanih u Atlasu
je obojen gvozdevitim hemateinom po Hajdenha-
jnu (Heidenhain), koji boji jedra crno, a citoplazmu
sivkasto. Prema Kosti¢evim rec¢ima, upravo su to
bili tonovi, koje je bilo mogucée savrSeno repro-
dukovati na crno-belim mikrofotografiama (4).
Medutim, za pojedine strukturne detalje, koji se
nisu mogli jasno uociti na tako obojenim prepa-
ratima, upotrebljena su druga histohemijska bo-
jenja, od kojih se pojedina danas retko koriste,
poput bojenja osmijumovom kiselinom (danas se
koristi prevashodno u elektronskoj mikroskopiji)
ili bojenje zlatnim hloridom sa mravljom kiseli-
nom. Razlog njihovoj redoj upotrebi u savremenoj
histologiji lezi najpre u cinjenici da su tehnicki
zahtevnija, a sa druge strane zdravstveno nebez-
bedna. Pojedine histohemijske metode su zame-
njene uvodenjem gotovih histohemijskih kitova,
a sedamdesetih godina proslog veka zapoceo je
intenzivan razvoj imunohistohemije. Medutim,
preparati obojeni imunohistohemijskim metoda-
ma joS uvek nisu ukljuéeni u studentske veibe,
zbog visoke cene antitela i vizualizacionih kitova,
ali su zato fotografije dostupne online, na brojnim
veb-stranicama.

Na kraju, mozemo primetiti i da su pojedine
mikrofotgrafije slabijeg kvaliteta, Sto i sam Kosti¢
komentariSe: ,Nedostatak dovoljne jasnosti i
ostrine dolaze od izvanredne teskoce da se gan-
glion snimi” (4). Moze se pretpostaviti da su neki
isecci tkiva bili neujednacene ili prevelike debljine,
Sto je oteZavalo izoStravanje slike na mikroskopu
i posledi¢no davalo losiji kvalitet fotografija. Ovaj
tehnicki nedostatak na pojedinim mikrofotografi-
jama ni u kom sluc¢aju ne umanjuje kvalitet i znacaj
Atlasa u celini.

Mikrofotografski atlas normalne histologije je
publikovan kao osma knjiga Medicinske biblioteke,

koju je izdavala knjizara Napredak Armina Svarca,
a uredivao profesor Kosti¢ (4). Bio je to zaista iz-
davacki i tehnicki (Stamparski) poduhvat za to
vreme u koji su, pored izdavaca, bila uklju¢ena jos
dva preduzeéa — Graficki zavod Tipografija iz Za-
greba (izrada klisea za $tampu) i Stamparija ,Ma-
karije” iz Zemuna. Kosti¢ se u predgovoru posebno
zahvalio Svarcu zbog ,materijalnih Zrtava” kojima
se ,podvrgao” i izrazio zadovoljstvo zbog dobro
obavljenog posla ,udruzenim snagama”. Sagleda-
vajuci unapred dimenzije i znacaj celog poduhvata,
u predgovoru je izrazio nadu i da ¢e aktuelni na-
predak u Stamparstvu omoguciti dobru tehnicku
opremu ,nasih medicinskih izdanja tako potreb-
nih fakultetima u zemlji.” (4). Sam Kosti¢ev atlas
je u metodoloskom pogledu bio uzor za izradu jos
jednog vaznog atlasa u meduratnom periodu —
Atlasa patoloske histologije, autora prof. Ksenofo-
na Sahovica i doc. Dimitrija Tihomirova (1932) (10).

U posleratnom periodu nije bilo novih izdanja
Mikrofotografskog atlasa normalne histologije, ali
je Kosti¢ objavio vise dopunjenih izdanja udzbe-
nika iz histologije i embriologije. Svi oni su bili
bogato ilustrovani mikrofotografijama prvobitno
objavljenim u Atlasu. Kosti¢evi udzbenici su bili u
upotrebi decenijama. Naime, tek je 1977. godine
objavljen udzbenik iz embriologije, autora profe-
sora Steve Popovic¢a (11), dok je 1981. izasao iz
Stampe udzbenik iz histologije grupe nastavnika sa
Katedre (12). Posto je ,,novi” udzZenik bio uglavnhom
opremljen crtezima, ponovo se pojavila potreba
za histoloskim atlasom, koji je zatim i publikovan
1988. godine (13) i do danas imao osam izdanja.
Medutim, znacaj tog atlasa poslednjih godina je
umanjen velikom dostupnoséu digitalnih fotografi-
ja, kako na zvanic¢noj stranici Instituta, tako i na
drugim veb-stranicama.

Zakljucak

Mikrofotografski atlas normalne histologije
Aleksandra D. Kostic¢a iz 1925. godine predstavlja
vazan iskorak u istoriji medicinskog obrazovanja
u Srbiji, a takode je i reprezent tehnickog i peda-
goskog napretka u prvim decenijama 20. veka. Po-
vodom stogodisnjice od njegovog objavljivanja, u
maju ove godine u Galeriji nauke i tehnike SANU
organizovana je izlozba Pogled kroz okular, na
kojoj su predstavljeni Atlas i naucna zaostavstina
profesora Aleksandra Kostic¢a.
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constitute a valuable resource for examining the
evolution of Serbian medical — and especially
histological — terminology. Kosti¢’s descriptions
of the slide images are very vivid, rich in adjectives
and markedly different from today’s descriptions,
which are brief, clear, and highly precise. An
interesting example is the description of the
epididymis: “This image shows the appearance
of the epididymal canal remarkably clearly, when
its cells are in full swing of secreting secretory
granules” (4).

In contrast to modern practice in medical
histology, which is based on the use of human
material and samples obtained from the limited
number of animal species, Kosti¢, in addition to
human samples, also used samples of very different
origins: from fish, frogs, snakes, hedgehogs,
birds, sheep, dogs, rabbits and other animals, to
large mammals, such as horses and bulls. As an
example of the specific structural organization
of mechanoreceptors, he presented Herbst and
Grandry corpuscles in the skin and beak of a duck.
Herbst corpuscle in the skin of birds has a structure
similar to the Vater-Pacini corpuscle in humans.

From the description of the preparation, it can
be seen that he mainly used Bouin’s solution for
fixing tissue samples, a fixative introduced into
practice by his former mentor, Professor Paul
Bouin. Formalin is mainly used today, because it
is more convenient to handle, it is cheaper, safer
and often more effective (8,9). The majority of
specimens presented in the Atlas were stained with
Heidenhain’s iron hematoxylin, which stains the
nuclei black and the cytoplasm grey. According to
Kosti¢, these were the tones that could be perfectly
reproduced on black-and-white microphotographs
(4). However, for certain structural details, which
could not be clearly seen on specimens stained in
that way, other histochemical staining methods
were used, some of which are rarely used today,
such as staining with osmic acid (today it is
primarily used in electron microscopy) or gold
chloride staining with formic acid. The reason
for their less frequent use in modern histology
primarily lies in the fact that they are technically
more demanding, and, on the other hand, pose
health hazards. Certain histochemical methods
were replaced by ready-to-use histochemical
kits, and also, the intensive development of
immunohistochemistry began in the 1970s of
the last century. However, histological specimens

stained by immunohistochemical methods have
not been included in student exercises yet due to
the high cost of antibodies and visualization kits;
nevertheless, photographs are available online on
numerous websites.

Finallyy, we can also notice that certain
microphotographs are of lower quality, which
Kosti¢ himself comments: “The lack of sufficient
clarityand sharpness comes fromthe extraordinary
difficulty to take a picture of ganglion” (4). It can be
assumed that some tissue sections were uneven
or too thick, which made it difficult to focus the
image on the microscope and consequently gave a
lower quality of photographs. This technical defect
in individual microphotographs did not diminish
the quality and importance of the Atlas as a whole.

The Microphotographic Atlas of Normal
Histology was published as the eighth book of
Medical Library, which was published by the
Armin Svarc's bookstore Napredak and edited by
Professor Kosti¢ (4). It was truly a publishing and
technical (printing) undertaking for that time,
in which, in addition to the publisher, two other
companies were involved — Graphic Institute
Tipografija from Zagreb (production of clichés
for printing) and Printing House “Makarije” from
Zemun. In the preface, Kosti¢ especially thanked
Svarc for the “material sacrifices” he made and
expressed his satisfaction with the job that was
done well by the “joined forces”. By realizing the
dimensions and significance of this undertaking
in advance, he expressed his hope in the preface
that the current progress in printing will enable
good technical equipment “of our medical editions
so needed by the faculties in our country.” (4).
Kosti¢’s atlas itself was in the methodological sense
a model for the creation of another important atlas
in the interwar period — the Atlas of Pathological
Histology, authored by Professor Ksenofon Sahovi¢
and Associate Professor Dimitrije Tihomirov (1932)
(10).

In the post-war period, there were no new
editions of the Microphotographic Atlas of Normal
Histology, however, Kosti¢ published several
updated editions of Histology and Embryology
textbooks. All of them were richly illustrated with
microphotographs originally published in the Atlas.
Kosti¢’s textbooks were in use for decades. Namely,
not earlier then 1977 a textbook on Embryology
was published and it was authored by Professor
Steva Popovi¢ (11) while in 1981, a textbook on
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Histology was published by a group of authors
from the Institute (12). Since the “new” textbook
was primarily illustrated with drawings, the need
for a histological atlas emerged again. As a result,
one was published in 1988 (13) and has had eight
editions to date. However, the importance of that
atlas has been diminished in recent years because
of the wide availability of digital photos, both on
the official website of the Institute and on other
websites.

Conclusion

The Microphotographic Atlas of Normal
Histology by Aleksandar D. Kosti¢ from 1925
represents an important step forward in the
history of medical education in Serbia and is
also representative of technical and pedagogical
progress in the first decades of the 20th century.
On the occasion of the centenary of its publication,
the exhibition A View Through the Eyepiece was
held in May this year at the Gallery of Science and
Technology of the Serbian Academy of Sciences
and Arts, showcasing the Atlas and the scientific
legacy of Professor Aleksandar Kostic.
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[SAiETAK

Tokom procesa starenja dolazi do odredenih promena u glasu i govoru. Glas osobe se tokom starenja
menja, postaje nestabilniji, manje fleksibilan i javlja se promuklost. Ova studija ima za cilj da analizira
efekte starenja na frekvenciju glasa, intenzitet glasa i ritam i tempo govora. Literatura je proucavana
koris¢enjem elektronskih baza podataka, posebno Google Scholar Advanced Search i Konzorcijuma
biblioteka Srbije za objedinjenu nabavku - KoOBSON. Rezultati pokazuju da postoji pogorsanje akustickih
parametara glasa (frekvence i intenziteta glasa) sa godinama. Takode je primeceno da je proces starenja
u glasu izraZeniji kod Zena nego kod muskaraca. To se mozZe objasniti hormonskim promenama koje
su posebno izrazene kod Zena u periodu menopauze. Posle Sezdesete godine intenzitet glasa postaje
nizi nezavisno od pola osobe. U zavisnosti od starosti osobe, menja se i ritam i tempo kojim govori.
Utvrdeno je da starijim ispitanicima treba vise vremena da izgovore odredene glasove, $to je povezano
sa odlaganjem pocetka fonacije pri izgovoru alveolarnih i bilabijalnih glasova, a Sto se najé¢esée pripisuje
degradaciji vilice. Studije pokazuju da starenje glasa i govora proti¢e postepeno i ocekivano, sa jasno
izrazenim posledicama po svakodnevni Zivot, Sto treba imati u vidu u klinickoj praksi radi unapredenja

kvaliteta Zivota starijih osoba.

Q(Ijuéne reci: starenje, frekvencija glasa, intenzitet glasa, ritam i tempo govora )

Uvod

Starenje je prirodan i univerzalan biolos-
ki proces u zivotnom ciklusu svakog ljudskog
bi¢a. Kada govorimo o starenju, to je nepovratan
fizioloSki proces, koji utice na smanjenje fizickih
i mentalnih sposobnosti osobe, a takode utice i
na kvalitet samog glasa, u zavisnosti od starosne
dobi te osobe (1). Veoma je vazno razlikovati hro-
nolosko od bioloskog starenja, zato Sto neki stariji
ljudi mogu da budu funkcionalno sposobni (1,2,3).

Tokom procesa starenja dolazi do odredenih
promena u glasu i govoru. Glas osobe se menja
tokom starenja, postaje nestabilniji, manje fleksibi-
lan i javlja se promuklost. Kada dode do promena
glasa zbog starenja, taj proces se naziva prezbi-
fonija. Primeceno je takode da je proces starenja
glasa izrazeniji kod muskaraca nego kod Zena (4).

Promene tokom proizvodnje glasa desSavaju se
tokom celog Zivota, i povezuju se sa brojnim cinje-

nicama koje postoje u ljudskom Zivotu, kao Sto su
kognitivno, socijalno, biolosko i emocionalno saz-
revanje Coveka (1).

Od samog pocetka ljudskog Zivota, fizioloske
potrebe se izrazavaju kroz fonaciju razlicitih glaso-
va. Na primer, beba izrazava i pokazuje glad, za-
dovoljstvo, sre¢u i tugu plakanjem ili kasnije gu-
kanjem. U kasnijim fazama, postepeno se razvija
govor, i na te nacine dete pocinje da izrazava svoje
misli, oseéanja, zadovoljstvo i nezadovoljstvo.
Nakon toga, od osamnaeste godine, glas posta-
je zreliji i pojedinac je u stanju da kontroliSe svoj
glas, kao i da menja frekvencije. Medutim, odrasle
osobe cesto podizu tonalitet govora, i u tim situ-
acijama dolazi do oSteéenja glasa (5).

Veli¢ina farinksa i usta varira ¢ak i kod vrlo
mlade dece. Medutim, kada je u pitanju larinks,
on se ne razlikuje kod decaka i devojcica sve do
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KSUMMARY

\

During the aging process, certain changes occur in the voice and speech. A person's voice changes during
aging, becoming more unstable, less flexible, and hoarseness occurs. This study aims to analyze the
effects of aging on voice frequency, voice intensity, and the rhythm and tempo of speech. The literature
was studied using electronic databases, in particular Google Scholar Advanced Search and the Serbian
Library Consortium for Coordinated Acquisition - KOBSON. The results show that there is a deterioration
in the acoustic parameters of the voice (voice frequency and intensity) with age. It has also been observed
that the aging process in the voice is more pronounced in women than in men. This can be explained by
hormonal changes that are especially pronounced in women during menopause. After the age of sixty,
the intensity of the voice becomes lower regardless of the person's gender. Depending on the person's
age, the rhythm and tempo of speech also change. It was found that older subjects take longer to
pronounce certain sounds, which is associated with a delay in the onset of phonation when pronouncing
alveolar and bilabial sounds, which is most often attributed to jaw degradation. Studies show that voice
and speech aging occurs gradually and as expected, with clearly expressed consequences for everyday
life, which should be taken into account in clinical practice in order to improve the quality of life of older

people.

N

Key words: aging, voice frequency, voice intensity, rhythm and pace of speech
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Introduction

Aging is a natural and universal biological
process in the life cycle of every human being.
When we talk about aging, it is an irreversible
physiological process, which affects the reduction
of a person's physical and mental abilities, and
also leads to an impact on the quality of the voice
itself, depending on the person's age (1). It is very
important to distinguish chronological aging from
biological aging, because some people who are
older may be more functionally capable (1,2,3).

During the aging process, there are certain
changes in the voice and speech. A person's voice
changes during aging, becoming more unstable,
less flexible and hoarseness occurs. When voice
changes occur due to aging, the process is called
presbyphonia. It has also been observed that the
aging process in the voice is more pronounced in
women than in men (4).

Changes during voice production occur
throughout life, and are related to numerous facts
that exist in human life, such as the cognitive,
social, biological and emotional maturation of a
human being (1).

From the very beginning of human life,
physiological needs have been expressed through
the phonation of various voices. For example, a
baby expresses and shows its hunger, contentment,
happiness and sadness by crying and later cooing. In
the later stages, speech gradually develops, and in
these ways the child begins to express his thoughts,
feelings, satisfaction and dissatisfaction. After that,
from the age of eighteen, the voice becomes more
mature, and the individual is able to control his
voice, as well as change frequencies. However,
adults often raise the tonality of their speech, and
in those situations lead to voice damage (5).

© 2025 Health Care. Published under the terms of the CC BY 4.0 license 33
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puberteta. Mutacija glasa kod decaka obi¢no traje
od 11. do 14. godine, a zatim dolazi do rasta lar-
inksa. Kada su u pitanju devoijcice, primeéene su
odredene promene tokom puberteta, medutim,
farinks i larinks rastu proporcijalno sa ostalim
delovima tela. Znacajnija razlika izmedu decaka
i devojcica i promene koje nastaju ogledaju se u
promenama na membrani glasnih Zica, koje se
desavaju razli¢itom brzinom kod decaka i devojci-
ca Sto dovodi do brojnih razlika koje se ogledaju u
karakteristikama glasa (6).

Larinks, odnosno njegova struktura i funkci-
ja opadaju kako osoba sazreva i stari. U starosti
dolazi do narusavanja strukturnog, celijskog i neu-
romuskularnog integriteta. Promene koje nasta-
ju u larinksu, a nastaju zbog starenja dovode do
unisStavanja povrsine zgloba, hrskavice, potpornih
struktura, ligamenata i glasnih Zica. Kada su u pi-
tanju osobe starosti do 80 godina, iako u nekim
slu¢ajevima to moze biti ranije, javlja se takozvani
»senilni glas”, kada dolazi do promene rezonancije
i visine tona glasa. Do ovoga dolazi zbog gubitka
fleksibilnosti hrskavice. Zglobne hrskavice postaju
nepravilne, sto dovodi do promena u vokalnim lig-
amentima, koje uzrokuju pojavu Fo varijabilnosti
(vibracije glasnih Zica, koje dovode do promuklosti
tokom govora) (7).

Promene starosne dobi takode dovode do
promena visine glasa, tako da sa ve¢om staros-
nom dobi kod muskaraca raste i visina glasa, dok
kod Zena postaje niza. Pracenjem i sluSanjem
moguce je zakljuciti kog je uzrasta odredena osoba
(8,9,10,11).

Takode, atrofija odredenih vokalnih misi¢a
dovodi do toga da glasne Zice postanu tanje, a kod
muskaraca to dovodi do povecanja treperenja, ti-
tranja i Fo vrednosti. Kod ljudi starijih od 60 godina
ima manje vlakana u larinksu (12).

Cilj ovog rada je da se pregledom relevantne
literature analiziraju promene frekvencije glasa,
intenziteta glasa, ritma i tempa govora koje su iza-
zvane starenjem.

Metod

Literatura je proucavana uz pomo¢ elektron-
skih baza podataka, posebno Google Scholar Ad-
vanced Search i Konzorcijuma biblioteka Srbije za
objedinjenu nabavku —KoBSON u periodu od 1990.
do 2025. godine. Prikupljeni podaci analizirani su
kombinovanjem sistematskog i narativnog pristu-

pa. U pocetnoj fazi istrazivanja, pregledan je veliki
broj radova na osnovu odabranih klju¢nih reci
(starenje, glas, govor, kvalitet glasa, promene u
govoru, prezbifonija, komunikacija, stariji/gerijatri-
ja). Medutim, za potrebe ove analize, detaljno su
razmatrana 24 pregledna i istrazivacka rada, kao i
2 monografije. Analiza je ukljudila studije napisane
na srpskom i engleskom jeziku.

Promene frekvencije glasa izazvane

starenjem

Osnovna frekvencija je frekvencija osnov-
nog tona larinksa. Njena oznaka je Fo, a vred-
nost je oznacena sa Hz. Osnovna frekvencija se
menja tokom Zivota. Tokom puberteta, frekvenci-
ja se menja zbog rasta glasnih Zica. Kada odras-
tu, frekvencija glasa devojtica moze pasti na 220
Hz, dok je kod decaka do 18 godina frekvencija
oko 130 Hz. Promene postoje u vidu zadebljanja
glasnih Zica, glasne Zice menjaju oblik, a takode
raste i deo tiroaritenoidnog misica, Sto dovodi do
promene frekvencije (13).

Pored toga, Cinjenica da se larinks spusta
veoma je vaZna za govor i frekvenciju. Kada se dete
rodi, larinks se nalazi visoko u vratu. Resice dodi-
ruju meko nepce, a larinks se nalazi u nivou tre¢eg
vratnog priljena. Cinjenica da se larinks nalazi
visoko omogucava da dete disSe tokom dojenja, i
takode doprinosi da se dete ne gusi tokom dojenja.
Nakon odredenog vremena, grkljan se spusta, a do
pete godine grkljan se nalazi u nivou Sestog vratnog
priliena. Cak i nakon toga se larinks spusta, tako da
se izmedu petnaeste i dvadesete godine nalazi u
nivou sedmog vratnog prsljena (14).

Kada su u pitanju glasne Zice, bez obzira na
pol, glasne Zice su duge 3 mm, medutim, njihov
rast se razlikuje kod Zena i muskaraca, i glasne Zice
muskaraca rastu za 0,7 mm, a Zena za 0,4 mm. Do
dvanaeste godine, nema razlika izmedu muskara-
caiZena. Medutim, nakon ulaska u pubertet dolazi
do promena i rast glasnih Zica kod muskaraca se
ubrzava, tako da brzo rastu do 10 mm, a pored
toga se i zadebljaju, Sto rezultira smanjenjem
frekvencije glasa kod muskaraca. Kada su u pitanju
Zene, glasne Zice rastu sporijim tempom nego kod
muskaraca i iznose do 4 mm. Glasne Zice Zena se
histoloski ne zadebljavaju, ali dolazi do smanjenja
frekvencije glasa kod Zena za samo tri tona. Nakon
puberteta, glasne Zice kod Zena su 12,5 do 17 mm
duge, a kod muskaraca do 20 mm (6).
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The size of the pharynx and mouth varies
even in very young children. However, when it
comes to the larynx, it does not differ in girls and
boys until puberty. The mutation of a boy's voice
usually lasts from 11 to 14 years of age, and then
the growth of the larynx occurs. When it comes
to girls during puberty, certain changes have been
noticed, however, the pharynx and larynx grow
in proportion to other parts of the body. A more
significant difference between boys and girls
and the changes that occur are reflected in the
changes in the vocal cord membrane, which is of
different speed in girls and boys and which lead
to numerous differences that are reflected in the
characteristics of the voice (6).

The larynx, (i.e. its structure and function),
deteriorates as an individual matures and ages.
Destruction of structural, cellular, as well as
neuromuscular integrity occurs in old age. The
changes that occur in the larynx, which occur
due to aging, lead to the destruction of the
joint surface, cartilage, supporting structures,
ligaments, and the vocal cords. When it comes
to individuals up to the age of 80, although in
some cases it can be earlier, the so-called "senile
voice" appears, in which there are changes in the
resonance and pitch of the voice. This occurs due
to the fact that there is a loss of cartilage flexibility.
The articular cartilages become irregular, which
lead to changes in the vocal ligaments, which lead
to the occurrence of Fo variability (vibrations of
the vocal cords, which lead to hoarseness during
speech) (7).

Changes in age also lead to changes in the pitch
of the voice, so with age in men the pitch of the
voice rises, while in women it becomes lower. By
following and listening, it is possible to conclude in
which age a certain individual is (8, 9, 10, 11).

Also, atrophy of the vocal muscles causes the
vocal cords to thin, and in men this leads to an
increase in jitter, shimmer, and Fo value. There are
fewer fibers in the larynx in people over 60 years
old (12).

The aim of this paper is to analyze changes
in voice frequency, voice intensity, rhythm and
pace of speech caused by aging by reviewing the
relevant literature.

Method
The literature was studied using electronic
databases, specifically Google Scholar Advanced

Search and the Serbian Library Consortium
for Coordinated Acquisition —KoBSON, in the
period from 1990 to 2025. The collected findings
were processed by combining a systematic and
narrative approach. In the initial phase of the
research, a large number of papers were reviewed
based on selected keywords (aging, voice, speech,
voice quality, changes in speech, presbyphonia,
communication, elderly/geriatrics). However,
for the purposes of this analysis, 24 review and
research papers, as well as 2 monographs, were
considered in detail. The analysis included studies
written in Serbian and English.

Changes in voice frequency caused by
aging

The fundamental frequency is the frequency of
the basic tone of the larynx. Its marking sign is Fo,
and the value is marked with Hz. The fundamental
frequency changes during life. During puberty, due
to the growth of the vocal cords, the frequency
changes. When they grow up, the frequency
of a girl's voice can drop to 220 Hz, while when
it comes to boys up to the age of eighteen, the
frequency is around 130 Hz. Changes exist in the
form of thickening of the vocal cords, the vocal
cords change their shape, and also part of the
thyroarytenoid muscle grows, and this leads to
changes in frequency (13).

In addition, the fact that the larynx moves
down is very important for speech and frequency.
When a child is born, the larynx is located high in
the neck. The soft palate is touched by villi, and
the larynx is located at the third cervical vertebra.
The fact that the larynx is located high allows the
child to breathe during breastfeeding, and also
contributes to the fact that the child does not
suffocate during breastfeeding. After a certain
time, the larynx descends, and by the age of five
the larynx is located at the sixth cervical vertebra.
Even after that, the larynx descends, so between
the ages of fifteen and twenty, the larynx is located
at the seventh cervical vertebra (14).

When it comes to the vocal cords, regardless
of gender, the vocal cords are 3 mm long, however,
their growth differs between men and women, and
men's vocal cords grow by 0.7 mm and women's
by 0.4 mm. Until the age of twelve, there are no
differences between men and women. However,
upon entering puberty, changes occur, and the
growth of the vocal cords in men accelerates,
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Tokom zivota, frekvencija glasa se menja kod
oba pola. Muskarac dostize svoju najvisu vred-
nost frekvencije do 85. godine. Frekvencija kod
Zena ostaje skoro identi¢na od 20. do 50. godine
starosti. Cak i nakon 50. godine nema promene
frekvencije kod Zena. Karakteristi¢no je za Zene da
ulazak u menopauzu zbog hormonskih poremeca-
ja izaziva promene frekvencije (15).

Frekvencija muskog glasa je mnogo niZa nego
frekvencija Zenskog glasa, a to rezultira time da je
muski glas mnogo dublji od Zenskog glasa (16).

Promene intenziteta glasa usled starenja
Intenzitet glasa se oznacava kao jacina glasa,
odnosno, glasnoda. Sam intenzitet zavisi od sub-
gloticke visine vazduha i amplitude vibracija glas-
nih Zica. Sto je vec¢a amplituda vibracija glasa, to je
vedi intenzitet glasa. Intenzitet glasa se oznacava
u decibelima (dB). Promene intenziteta glasa se
javljaju tokom starenja. Na promene intenziteta
takode utice pol osobe. Intenzitet kod muskara-
ca se povecava do Sezdesete godine, kada moze
da dostigne svoj maksimum, dok kod Zena to nije
slucaj. Medutim, isto je kod muskaraca i Zena da
se intenzitet glasa smanjuje nakon 60. godine (17).

Promene ritma i tempa govora koje nasta-

ju tokom starenja

U zavisnosti od starosti osobe, menja se i
brzina kojom govori. Uporedivanjem govora
mladih i starijih ljudi, moZe se videti jasna razlika
brzine kojom izgovaraju reci. Brzina govora neke
osobe moZe se proceniti Citanjem reci, reCenica
i duZih pasusa. Takode, kao jedna od metoda za
merenje tempa govora moZe se koristiti vremenski
raspon potreban za pocetak fonacije nakon pauze
u govoru. Vremenski raspon za pocetak fonacije
nakon pauze u govoru varira u zavisnosti od staro-
sti osobe (18,19,20).

U jednom istraZivanju u kojem su ucestvovali
ispitanici starosti od 70 do 80 godina i mladi ispi-
tanici starosti od 20 do 30 godina, zakljuceno je
da ne postoje znacajne razlike kada se izgovaraju
zvucni i bezvucni glasovi medu ispitivanim sta-
rosnim grupama (21). Kada je sprovedena studi-
ja, u kojoj su ucestvovale samo Zene, utvrdene
su odredene razlike. Naime, kod starijih Zena
je primeceno krace vreme za pocetak fonacije
samoglasnika i suglasnika. Imajuci u vidu da je is-
trazivanje ukljucilo izgovaranje razlicitih glasova

od strane muskaraca i Zena, zakljuceno je da se
brzina govora u odnosu na starosnu dob razlikuje
u zavisnosti od glasova koji se izgovaraju (21).

Isto istrazivanje je ponovljeno kod ispitanika
starosti od 70 do 90 godina i mladih ispitanika sta-
rosti od 21 do 32 godine (22). Tokom istrazivanja,
utvrdeno je da se odlaZze pocetak fonacije kada se
izgovaraju alveolarni i bilabijalni glasovi kod stari-
jih ispitanika u poredenju sa mladim ispitanicima.
Takode je utvrdeno da starijim ispitanicima treba
viSe vremena da izgovore odredene glasove. U
daljem istrazivanju, ukljuceni su ispitanici staros-
ti od 5 do 17 godina. Zakljuéeno je da se brzina
izgovora samoglasnika i suglasnika smanjuje u za-
visnoti od uzrasta ispitanika (22).

Veoma je vazno utvrditi tempo govora. Da bi
se utvrdilo da li ima odredenih promena tempa
govora u zavisnosti od starosne dobi osobe, ispi-
tano je 16 starijih muskaraca koji su imali 82
godine i 14 mladih muskaraca koji su imali prib-
lizno 24 godine (23). Dobijeni rezultati su ukaza-
li da je tempo govora kod starijih ispitanika bio
sporiji u poredenju sa mladim ispitanicima, dok je
frekvencija govora kod starijih ispitanika bila visa u
poredenju sa mladim ispitanicima (23).

Kao rezultat fizickih promena koje se javlja-
ju sa starenjem respiratornog sistema, smanjuje
se kapacitet pluca. Zbog histoloskih promena na
glasnim Zicama, starijim ljudima takode treba vise
vazduha tokom fonacije nego mladim ljudima.
Tokom procesa fonacije, glotis se ne zatvara adek-
vatno , i zbog toga dolazi do povecanog protoka
vazduha kroz larinks, sto dovodi do znatno vece
potrosnje vazduha (24,25,26).

U tabelisu prikazane tipi¢ne akusti¢ke promene
u glasu kod muskaraca i Zzena u odnosu na deceniju
Zivota. Kako godine rastu, primecuje se opadanje
frekvencije i intenziteta glasa, kao i ogranicenje
vokalnog raspona. Kod muskaraca se glas obi¢no
sniZava i postaje promukao sa godinama, dok
kod Zena dolazi do blagog smanjenja frekvencije i
sniZavanja tonaliteta.

Promene se povezuju sa fizioloskim starenjem
glasnih Zica, smanjenjem elasti¢nosti i tonusa lar-
ingealnih misi¢a, kao i degenerativnim prome-
nama drugih anatomskih i fizioloSkih struktura
ukljucenih u fonaciju. Ove karakteristike glasa su
kljucni indikatori prezbifonije i mogu imati znaca-
jan uticaj na komunikaciju i kvalitet Zivota starijih
osoba.
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which grow rapidly, up to 10 mm, and in addition,
they also thicken, which results in a decrease in the
frequency of the voice in men. When it comes to
women, the vocal cords grow at a slower pace than
men's vocal cords and they amount to 4 mm. The
vocal cords of women do not thicken histologically,
but there is a decrease in the frequency of the
voice in women by only three tones. After puberty,
female vocal cords are up to 12.5 to 17 mm long,
and male vocal cords are up to 20 mm long (6).

During life, the voice frequency changes in
both sexes. A man reaches his highest frequency
value by the age of 85. The frequency remains
almost identical in women from 20 to 50 years of
age. Even after the age of 50, there is no change
in frequency in women. It is characteristic for
women that entering menopause due to hormonal
disorders causes frequency changes (15).

The male voice frequency is much lower than
the female voice frequency, and this results in the
male voice being much deeper than the female
voice (16).

Changes in voice intensity due to aging

The intensity of the voice is denoted as
the volume of the voice, that is, loudness. The
intensity itself depends on the subglottic height
of the air and the amplitude of the vibrations of
the vocal cords. The greater the amplitude of the
voice vibration, the greater the intensity of the
voice. Voice intensity is indicated in dB (decibels).
Changes in voice intensity occur during aging.
Changes in intensity are also influenced by a
person's gender. The intensity in men increases
until the age of 60, when it can reach its maximum,
while in women this is not the case. However, it is
the same for men and women that after the age of
60 the volume of the voice decreases (17).

Changes in the rhythm and tempo of
speech occurring with aging

Depending on a person's age, the speed at
which they speak also changes. Comparing the
speech of younger and older people, a clear
difference can be seen based on the speed with
which they pronounce words. A person's speaking
speed can be assessed by reading words, sentences
and longer paragraphs. Also, as one of the methods
for measuring the tempo of speech, the range in
time required for the beginning of phonation after

a pause in speech can be used. The time span for
the onset of phonation after a pause in speech
varies with the age of the individual (18, 19, 20).

In one research in which people from 70 to
80 years of age and younger respondents from 20
to 30 years of age participated, it was concluded
that there are no significant differences when
pronouncing voiced and voiceless sounds among
the examined age group (21). When a study was
conducted in which only women participated,
certain differences were found. Namely, in older
women, a shorter time was observed for the
beginning of phonation of vowels and consonants.
Bearing in mind that the research involved the
pronunciation of different voices by men and
women, it was concluded that the speed of speech
related to age differs depending on the voices that
are spoken (21).

The same research was repeated with
respondents from 70to 90 years of age and younger
respondents from 21 to 32 years of age (22). During
the research, it was determined that the onset of
phonation when pronouncing alveolar and bilabial
sounds in older subjects was delayed compared
to younger subjects. It was also found that older
subjects took longer to pronounce certain sounds.
Through further investigation, respondents aged 5
to 17 were also included in the research. It was
concluded that the speed of pronouncing vowels
and consonants decreased depending on the age
of the subjects (22).

It is very important to determine the pace of
speech. In order to determine whether the pace of
speech has certain changes depending on the age
of the person, 16 older men who were 82 years
old and 14 younger men who were approximately
24 years old were examined (23). The obtained
results indicated that the pace of speech in older
respondents was slower compared to younger
respondents, while the frequency of speech
in older respondents was higher compared to
younger respondents (23).

As a result of physical changes that occur with
aging in the respiratory system, lung capacity
decreases. Due to histological changes in the
vocal cords, older people also need more air
during phonation than younger people. During
the phonation process, the glottis does not close
adequately, as a result of which thereis anincreased
flow of air through the larynx, which leads to
significantly more air consumption (24, 25, 26).
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Tabela 1. Akusticke promene koje se javljaju sa starenjem u odnosu na pol

Starosna Pol | Frekvencija Intenzitet Raspon glasa Ton/Kvalitet Zapazanja
grupa glasa (Hz) (dB)
20-29 M 110-130 70-75 Normalan Jasan, fleksibilan Referentna grupa
mladih
z 200-220 70-75 Normalan Jasan, fleksibilan -
30-39 M 108-128 68-73 Blago smanjen Neznatno dublji Rane promene
elasti¢nosti glasnih
Zica
VA 195-215 68-73 Blago smanjen Neznatno dublji —
40-49 M 105-125 65-70 Smanjen Dublji, blago Pocetak
promukao prezbifonije
VA 190-210 65-70 Smanjen Nizi, blago —
promukao
50-59 M 100-120 63-68 Znacajno smanjen  Promukao, manje Degeneracija misi¢a
fleksibilan glasnih Zica
7 185-205 63-68 Znacajno smanjen Promukao, niza —
visina tona
60-69 M 95-115 60-65 Ogranicen Veoma promukao, Otezana fonacija i
slab intenzitet artikulacija
z 180-200 60-65 Ogranicen Promukao, slabiji —
ton
70+ M 90-110 55-60 Veoma ogranicen Grub, slab Tipi¢ni znaci
prezbifonije
7 175-195 55-60 Veoma ogranicen Grub, slab —

Predstavljanje ovih karakteristika u odnosu na
deceniju Zivota i pol omogudava bolje razumevanje
normalnog procesa starenja glasa i moze pomoci u
planiranju logopedske terapije i gerijatrijskih inter-
vencija.

Zakljucak

Ovastudijaispituje kako se glas menja sa staren-
jem ljudi, odnosno analizira promene frekvencije
glasa, jacine (intenziteta), kao i promene ritma i
tempa govora. Sve ove promene mogu znacajno da
uti¢u na svakodnevni Zivot osobe, i stoga je vaino
uzeti ih u obzir ne samo u nauénim istrazivanjima,
veé i u prakticnom, klinickom radu. Zbog toga je
neophodno uraditi detaljne testove glasa i sveo-
buhvatan lekarski pregled da bi se tacno utvrdilo
da li postoje problemi sa glasom i $ta ih uzrokuje.

S obzirom da se broj starijih osoba u svetu brzo
povecava, ova vrsta istraZivanja postaje sve vise
vazna za istrazivace, edukatore i prakti¢are. Njihov
cilj je da bolje razumeju kako starenje utice na sve
aspekte govora i jezika kod ljudi. Glas igra klju¢nu
ulogu u komunikaciji, a sa godinama dolazi do
promena u glasu, Sto takode menja nacin na koji
ljudi komuniciraju. Ako se ovom problemu pristupi
na vreme, to bi moglo da otvori prostor za dodat-
na istrazivanja u oblasti logopedske terapije, kako
bi se pronasao najefikasniji logopedski tretman za
ovu starosnu grupu.

Preporuke za klinicku praksu:

- Uvodenje redovnog fonijatrijskog skrininga
za osobe starije od 65 godina kako bi se rano otkrile
promene glasa i potencijalna patoloska stanja.
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Table 1. Acoustic changes that occur with aging in relation to gender

Age Gender Voice Intensity Vocal Range Tone/Quality Notes
Group Frequency (dB)
(Hz)
20-29 M 110-130 70-75 Normal Clear, flexible Reference young
adult group
F 200-220 70-75 Normal Clear, flexible —
30-39 M 108-128 68-73 Slightly reduced Slightly deeper Early changes in
vocal fold elasticity
F 195-215 68-73 Slightly reduced Slightly deeper —
40-49 M 105-125 65-70 Reduced Deeper, slightly Beginning of
hoarse presbyphonia
F 190-210 65-70 Reduced Darker, slightly -
hoarse
50-59 M 100-120 63-68 Significantly Hoarse, less Vocal fold muscle
reduced flexible degeneration
F 185-205 63-68 Significantly Hoarse, lower —
reduced pitch
60-69 M 95-115 60-65 Limited Very hoarse, weak Difficult phonation
intensity and articulation
F 180-200 60-65 Limited Hoarse, weaker —
tone
70+ M 90-110 55-60 Greatly limited Rough, weak Typical signs of
presbyphonia
F 175-195 55-60 Greatly limited Rough, weak —

The table shows typical acoustic changes in
the voice in men and women by decade. As age
progresses, a gradual decrease in the frequency
and intensity of the voice, as well as a limitation
of the vocal range, is observed. In men, the voice
usually drops and becomes hoarse with age, while
in women there is a slight decrease in frequency
and darkening of the tonality.

The changes are associated with physiological
aging of the vocal cords, a decrease in the elasticity
and tone of the laryngeal muscles, as well as
degenerative changes in other anatomical and
physiological structures involved in phonation.
These acoustic characteristics are key indicators
of presbyphonia and can have a significant impact
on the communication and quality of life of older
people.

The presentation of these changes by decade
and gender allows a better understanding of
the normal process of voice aging and can
help in planning speech therapy and geriatric
interventions.

Conclusion

This study examines how the voice changes as
people age - more specifically, it looks at changes
in voice frequency, volume (intensity), as well
as speech rhythm and tempo. All these changes
can significantly affect a person's daily life, and
therefore it is important to take them into account
not only in scientific research but also in practical,
clinical work. That is why it is necessary to do
detailed voice tests and a comprehensive medical
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- Primena standardizovanih testova glasa i
akusticke analize kako bi se pratili parametri glasa
(frekvencija, intenzitet, raspon, tonalitet).

- Saradnja logopeda, fonijatara i gerijatri-
jskih timova u planiranju individualnog tretmana,
uklju€ujuci vezbe disanja, artikulacije i higijenu
glasa.

- Praéenje i edukacija pacijenata i njihovih
porodica o prirodnim promenama glasa i tehnika-
ma koje mogu ocuvati kvalitet govora.

- Koriséenje preventivnih programa i
glasovnih vezbi kako bi se odlozile ili ublaZile pos-
ledice prezbifonije.

Ove preporuke omogucavaju blagovremenu
intervenciju, poboljSavaju komunikaciju i kvalitet
Zivota kod starijih ljudi, i pruzaju osnovu za dalja
istrazivanja u oblasti logopedije i gerijatrije.
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examination, in order to determine exactly if there
are voice problems and what causes them.

As the number of older people in the
world increases rapidly, this type of research
becomes increasingly important for researchers,
educators and practitioners. Their goal is to better
understand how aging affects all aspects of speech
and language in humans. The voice plays a key role
in communication, and with age there are changes
in the voice, which also changes the way people
communicate. If this problem is approached in
time, it could open up space for additional research
in the field of speech therapy, in order to find the
most effective speech therapy treatment for this
age group.

Recommendations for clinical practice:

- Introduction of regular phoniatric screening
for people over 65 years of age for early detection
of voice changes and potential pathological
conditions.

- Application of standardized vocal tests
and acoustic analysis to monitor voice parameters
(frequency, intensity, range, tonality).

- Collaboration of speech therapists,
phoniatricians and geriatric teams in individual
treatment planning, including breathing exercises,
articulation and voice hygiene.

- Monitoring and education of patients and
their families about natural voice changes and
techniques that can preserve speech quality.

- Use of preventive programs and voice
exercises to delay or mitigate the consequences of
presbyphonia.

These recommendations enable timely
intervention, improve communication and quality
of life in older people, and provide a foundation for
further research in speech therapy and geriatrics.
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KSAiETAK

\

Infekcija humanim papiloma virusom (HPV) je jedna od najrasprostranjenijih polno prenosivih infekcija
Sirom sveta, odgovorna za znacajan broj obolelih i umrlih godisnje. Predstavlja jedan od faktora rizika za
nastanak raka grlica materice, raka usne duplje i Zdrela, raka vagine, raka vulve, raka penisa i raka anusa,
a uzrokuje i nastanak genitalnih bradavica. Uvodenjem licenciranih globalno priznatih profilaktickih HPV
vakcina (npr. Cervarix, Gardasil, Gardasil 9, Cecolin, Walrinvax i Cervavac), baziranih na ¢esticama sli¢nim
virusu (engl. Virus-Like Particles), napravljenih od proteinskih komponenti virusa, ali bez genetskog
materijala virusa, je doprinelo znacajnom smanjivanju broja obolelih od raka grlica materice posebno
u visoko razvijenim zemljama, gde se koristi i skrining test (Pap test). Uprkos uvodenju i implementaciji
ovih vakcina, maligniteti povezani sa HPV-om i dalje predstavljaju globalni problem. Cilj ovog preglednog
rada je da analizira efikasnost HPV vakcine u prevenciji raka grlica materice i drugih malignih tumora.

Kljucne reci: humani papiloma virus (HPV), vakcina, incidencija, rak grlica materice, efikasnost, obuhvat

Qakcinacijom.

J

Uvod

Prica o razvoju vakcine protiv Humanog papilo-
ma virusa (HPV) pocinje otkricem Hela celija, ¢elija
raka grliéa materice koje su se pokazale besmrt-
nim i sposobnim za kloniranje u in vitro uslovima, a
porekla adenokarcinoma grliéa materice od kojeg
je preminula pacijentkinja po imenu Henrietta
Lacks 1951. godine u bolnici Johns Hopkins u Bal-
timoru u Sjedinjenim Ameri¢kim Drzavama (SAD).
Ove celije postale su najstarija kontinuirana ljudska
celijska linija i od tada su nezaobilazne u nauc¢nim
istrazivanjima (1).

Hela celije su bile klju¢ne za mnoga revolu-
cionarna otkri¢a. Jedan od naucnika koji je iskoris-
tio njihov potencijal bio je dr Harald zur Hausen,
nemacki virolog. Njegovo izuzetno znanje i funda-
mentalni doprinosi doveli su do objasnjenja HPV
karcinogeneze, za Sta je 2008. godine nagraden
Nobelovom nagradom. Njegovo istraZivanje je ot-
vorilo put ka otkri¢u HPV vakcina (2).

Glavni cilj nakon ovih otkriéa bio je razvoj
vakcine koja bi obezbedila dugotrajan imunitet.
Prekretnicu su postigla dva istrazivaca iz Briz-
bejna, Australija, dr I. Fraser i dr J. Zhou, koji su
1991. godine, uspesno koristedi tehnike genetsk-
og inZenjeringa, proizveli specifictne virusne pro-
teine L1 i L2. To je dovelo do stvaranja Cestica
sli¢nih virusu (VLP). Ove VLP Cestice su se pokazale
sposobnim da indukuju humoralni imunitet i proiz-
vodnju antitela protiv razlicitih virusnih genotipo-
va (3). Bilo je odmah jasno da ove vakcine ne mogu
izleciti ve¢ postojece infekcije, ali pruzaju efikasnu
zastitu od buducih HPV infekcija. Stavise, primena
ovih vakcina bila je bez rizika od razvoja potenci-
jalne HPV infekcije.

Trenutno na trziStu dostupno je vise licen-
ciranih profilaktickih vakcina baziranih na VLP
tehnologiji. Medu njima su bivalentne, Cetvor-
ovalentne i devetovalentne varijante, koje su us-
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[SUMMARY

\

Human papillomavirus (HPV) infection is one of the most widespread sexually transmitted infections
globally, responsible for a significant number of cases and deaths annually. It is one of the risk factors
for cervical cancer, oral and pharyngeal cancer, vaginal cancer, vulvar cancer, penile cancer, and anal
cancer, and it also causes genital warts. The introduction of licensed, globally recognized prophylactic
HPV vaccines (e.g., Cervarix, Gardasil, Gardasil 9, Cecolin, Walrinvax, and Cervavac), based on virus-
like particles (VLPs) made from viral protein components but without the virus's genetic material, has
significantly contributed to reducing the number of cervical cancer cases, especially in highly developed
countries where screening tests (Pap tests) are also used. Despite the introduction and implementation
of these vaccines, HPV-related malignancies continue to be a global problem. The aim of this review is to
analyze the effectiveness of the HPV vaccine in preventing cervical cancer and other malignant tumors.

Keywords: human papillomavirus (HPV), vaccine, incidence, cervical cancer, efficacy, vaccination

coverage.
-

J

Introduction

The story of the development of the Human
Papillomavirus (HPV) vaccine begins with the
discovery of Hela cells, cervical cancer cells that
proved to be immortal and capable of cloning in
in vitro conditions, originating from the cervical
adenocarcinoma from which a patient named
Henrietta Lacks died in 1951 in the Johns Hopkins
Hospital in Baltimore, United States. These cells
became the oldest continuous human cell line and
have been indispensable in scientific research ever
since (1).

Hela cellswere crucial for many groundbreaking
discoveries. One of the scientists who harnessed
their potential was Dr. Harald zur Hausen, a
German virologist. His exceptional knowledge and
fundamental contributions led to the explanation
of HPV carcinogenesis, for which he was awarded
the Nobel Prize in 2008. His research paved the
way for the discovery of HPV vaccines (2).

The main goal after these discoveries was to
develop a vaccine that would provide long-lasting
immunity. The breakthrough was achieved by two
researchers from Brisbane, Australia, Dr. |. Fraser
and Dr. J. Zhou, who in 1991 successfully used
genetic engineering techniques to produce specific
viral proteins, L1 and L2. Their work led to the
creation of virus-like particles (VLPs). These VLP
particles have been shown to be capable of inducing
humoral immunity and antibody production against
different viral genotypes (3). It was immediately
clear that these vaccines could not cure existing
infections, but they do provide effective protection
against future HPV infections. Furthermore, the
application of these vaccines posed no risk of
developing a potential HPV infection.

Currently, several licensed prophylactic vaccines
based on VLP technology are available on the
market. Among them are bivalent, quadrivalent,
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merene prema razli¢itim sojevima HPV-a, a ciji su
detalji navedeni u tabeli 3 (4).

Cilj ovog preglednog rada je da analizira efikas-
nost HPV vakcine u prevenciji raka grlica materice i
drugih malignih tumora.

Metode

U okviru ovog preglednog rada, koriséenjem
Pub Med baze podataka prikupljeni su radovi koji
su se bavili ispitivanjem efikasnosti HPV vakcine
tokom poslednjih 30 godina. PretraZivanje baze
podataka sprovedeno je koris¢enjem sledecih
kljunih reci: humani papiloma virus (HPV), HPV
vakcina, incidencija, rak grli¢a materice, efikasnost
i obuhvat vakcinacijom. U ovaj pregledni rad uklju-
¢eni su samo oni radovi koji su bili na engleskom
jeziku.

Specificnosti HPV infekcije

Infekcija HPV virusom je jedna od najceséih
polno prenosivih bolesti na globalnom nivou medu
seksualno aktivnim osobama, pri ¢emu se vecina
pojedinaca zarazi u nekoj fazi Zivota (8). Uzroku-
je je nano-dvostruki lancani DNK virus iz porod-
ice Papillomaviridae koji ima afinitet prema koZi i
sluzokoZnom epitelu, Sto opisuje primarna mesta
zahvacenih tkiva, uzrokujuci infekcije grlica ma-
terice, anogenitalne infekcije i infekcije orofarin-
gealnog regiona. Trenutno je identifikovano preko
200 sojeva HPV-a, kategorisanih u pet podtipova,
pri ¢emu je alfa podtip uklju¢en u onkogenezu
maligniteta povezanih sa HPV-om. Na osnovu alfa
podtipova, kategorizacija se vrsi prema onkogen-
om potencijalu, pri ¢emu se alfa HPV virusi dele
na grupe niskog onkogenog rizika (HPV 6, 11, 42,
43, 44) i visokog onkogenog rizika (HPV 16, 18, 31,
33, 35, 39, 45, 51, 52, 56, 58, 59, 68). Infekcija se
moze preneti direktnim kontaktom koze na kozu ili
sluzokozZe, kao i putem predmeta (npr. seksualne
igracke), bududi da je virus veoma otporan na fak-
tore spoljasnje sredine (8,9). HPV DNK je identi-
fikovan u reproduktivnom traktu i ¢elijama i mus-
karacaiZena, kao i u placentii horionu, sto ukazuje
da infekcija moze biti prisutna tokom oplodnje i
embriogeneze, objasnjavajudi intrauterini i hema-
togeni prenos (10).

Pocetna HPV infekcija razvija se u bazalnom
epitelu nakon mikrolezija, bududi da bazalne ¢elije
odrZavaju kontinuirani replikativni ciklus koji omo-
gucava inkorporaciju HPV-a u replikativni sistem
domacdina. Virusne Cestice se zatim proizvode

nakon diferencijacije bazalnih ¢elija, kulminirajudi
proizvodnjom HPV viriona u povrsinskim slojevi-
ma epitela, koji se oslobadaju putem deskvamaci-
je (11). Slab imuni odgovor nastaje zbog odsustva
virusne citolize i mehanizama koji olakSavaju nisku
ekspresiju proteina, Sto rezultira time da je indu-
kovani humoralni imunitet inferioran u odnosu na
imunitet i antitela generisana preventivnom HPV
vakcinacijom. S druge strane, T-Celijski posredovani
imunitet je odgovoran za ograni¢avanje infekcije
na subklini¢ko stanje sa jedva detektabilnom HPV
DNK; medutim, ostaje neizvesno da |li se ova ne-
detektabilnost javlja zbog uspesSnog eliminisanja
infekcije (12). Pored uloge sistemskog imuniteta,
kljuéno je prepoznati da razli¢iti faktori doprinose
hroni¢noj infekciji i riziku od razvoja prekanceroznih
lezija i raka, ukljucujudi lokalni imunitet i dodatne
infekcije koje menjaju lokalni mikrobiom, pusenje,
upotrebu oralne kontraceptivne terapije i naslednu
predispoziciju za odredene vrste karcinoma (13).

Maligniteti povezani sa HPV-om

Prema podacima Globocan-a za 2022. godinu,
HPV infekcija je povezana sa razvojem mnogih ma-
ligniteta, pri ¢emu je rak grlica materice najcesci,
odgovoran za oko 662.301 novoobolelih i 348.874
smrtnih slucajeva godisnje (14). Posmatrajudi po
regionima, najvisSa standardizovana stopa inci-
dencije raka grliéa materice, u 2022. goodini, je u
Africi (26,4 na 100.000), a najniZza u Severnoj Am-
erici (6,4 na 100.000) i Okeaniji (9,6 na 100.000).
Poslednjih godina zabeleZen je porast ucestalosti
javljanja orofaringealnog karcinoma skvamoznih
celija, tako da je 2022. godine bilo registrovano
oko 106.000 novoobolelih i oko 52.000 umrlih.
Medutim, HPV virusi visokog rizika (prvenstveno
HPV-16 i HPV-18) takode su povezani sa karcinomi-
ma vulve, vagine, penisa, anusa, jednjaka i koZe sk-
vamoznih ¢elija, kao i sa rakom pluéa i mozga (15).

Medunarodna agencija za istrazivanje raka
izveStava o ucestalosti javljanja karcinoma pov-
ezanih sa HPV infekcijom u okviru Globocan-a, a
podaci se odnose na 2022. godinu (tabela 1)(14).
Precizna uloga i doprinos HPV infekcije u javlja-
nju maligniteta, dobijena je iz brojnih studija, jer
registri raka ne prikupljaju podatke o malignim
tkivima zarazenim HPV-om. Podaci ukazuju da je
HPV odgovoran za skoro 100% karcinoma grli¢a
materice, 88,0% analnih karcinoma, 24,9% karci-
noma vulve, 78,0% vaginalnih karcinoma, 50,0%
karcinoma penisa i 30,8% orofaringealnih karcino-
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and nonavalent variants, which target different
HPV strains, and whose details are listed in Table
3 (4).

The aim of this review is to analyze the
effectiveness of the HPV vaccine in preventing
cervical cancer and other malignant tumors.

Method

Within the scope of this review, studies
examining the efficacy of the HPV vaccine over the
past 30 years were collected using the PubMed
database. The database search was conducted
using the following keywords: human papilloma
virus (HPV), HPV vaccine, incidence, cervical cancer,
efficacy, and vaccination coverage. Only papers
written in English were included in this review.

Specifics of HPV infection

HPV infection is one of the most common
sexually transmitted diseases globally among
sexually active individuals, with most individuals
becoming infected at some point in their lives
(8). It is caused by a nano-double-stranded DNA
virus from the Papillomaviridae family, which
has an affinity for skin and mucosal epithelium,
describing the primary sites of affected tissues,
causing cervical infections, anogenital infections,
and oropharyngeal region infections. Currently,
over 200 HPV strains have been identified,
categorized into five subtypes, with the alpha
subtype being involved in the oncogenesis of HPV-
related malignancies. Based on alpha subtypes,
categorization is done according to oncogenic
potential, with alpha HPV viruses divided into
groups of low oncogenic risk (HPV 6, 11, 42, 43,
44) and high oncogenic risk (HPV 16, 18, 31, 33,
35, 39, 45, 51, 52, 56, 58, 59, 68). The infection
can be transmitted through direct skin-to-skin or
mucous membrane contact, as well as through
objects (e.g., sex toys), since the virus is very
resistant to environmental factors (8, 9). HPV DNA
has been identified in the reproductive tracts and
cells of both men and women, as well as in the
placenta and chorion, indicating that infection can
be present during fertilization and embryogenesis,
explaining intrauterine  and hematogenous
transmission (10).

Initial HPV infection develops in the basal
epithelium after microlesions, as basal cells
maintain a continuous replicative cycle that allows
HPV to be incorporated into the host's replicative

system. Viral particles are then produced after
differentiation of basal cells, culminating in the
production of HPV virions in the superficial layers
of the epithelium, which are released through
desquamation (11). A weak immune response
occurs due to the absence of viral cytolysis and
mechanisms that facilitate low protein expression,
resulting in induced humoral immunity being
inferior to the immunity and antibodies generated
by preventive HPV vaccination. On the other
hand, T-cell-mediated immunity is responsible
for limiting the infection to a subclinical state
with barely detectable HPV DNA; however, it
remains uncertain whether this undetectability
occurs due to successful elimination of the
infection (12). In addition to the role of systemic
immunity, it is crucial to recognize that various
factors contribute to chronic infection and the risk
of developing precancerous lesions and cancer,
including local immunity and additional infections
that alter the local microbiome, smoking, the use
of oral contraceptive therapy, and a hereditary
predisposition to certain types of cancer (13).

HPV-related malignancies

According to Globocan data for 2022, HPV
infection is associated with the development of
many malignancies, with cervical cancer being
the most common, responsible for approximately
662,301 new cases and 348,874 deaths annually
(14). Looking at regions, the highest standardized
incidence rate of cervical cancer in 2022 was in
Africa (26.4 per 100,000), and the lowest was in
North America (6.4 per 100,000) and Oceania
(9.6 per 100,000). In recent years, there has been
an increase in the incidence of oropharyngeal
squamous cell carcinoma, so that in 2022,
approximately 106,000 new cases and around
52,000 deaths were registered. However, high-risk
HPV viruses (primarily HPV-16 and HPV-18) are
also associated with cancers of the vulva, vagina,
penis, anus, esophagus, and squamous cell skin, as
well as lung and brain cancer (15).

The International Agency for Research on
Cancer reports the incidence of HPV-related
cancers within Globocan, with data referring to
the year 2022 (Table 1) (14). The precise role and
contribution of HPV infection to the occurrence of
malignancies have been obtained from numerous
studies, as cancer registries do not collect data on
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Tabela 1. Maligni tumori koji se dovode u vezu sa HPV infekcijom, svet, 2022. godina (14,16)

Karcinom povezan sa HPV Broj incidentnih
infekcijom (ICD -10 kod) sluéajeva *
Cerviksa uterusa (C53) 660.000
Anusa ( C21) 54.000
Vulve (C51) 47.000
Vagine (C52) 18.000
Penisa (C60) 37.000
Orofarinksa (C01, C09-10) 106.000
Ukupno za sve lokalizacije 920.000
povezane sa HPV infekcijom

Broj incidentnih
slucajeva koji se mogu
pripisati HPV infekciji**

Odgovarajuca atributivna
frakcija -AF (%)™

660.000 100,0
47.000 88,0
11.000 24,9
14.000 78,0
18.000 50,0
32.000 30,8

780.000 84,7

“lzvor: Globocan 2022. (14).
Napomena: brojevi su zaokruzeni na dve decimalne jedinice.

" Priblizan broj se izraunava mnoZenjem broja incidentnih sluajeva sa odgovaraju¢om atributivnom frakcijom (AF) i zatim

deli sa 100. Brojevi su zaokruZeni na dve decimalne jedinice.
™" Preuzeto iz reference 16.

ma (tabela 1) (16). Tako da se, na globalnom nivou,
procenjuje da je broj incidentnih slucajeva koji se
mogu pripisati HPV infekciji negde oko 780.000.

Rak grli¢éa materice i efikasnost HPV vakcine

U svetu, prema podacima Medunarodne
agencije za istrazivanje raka, Globocan-a za 2022
godinu, rak grlica materice je, prema standard-
izovanim stopama incidencije, peti vodedéi uzrok
obolevanja (iza raka prostate, dojke i kolorektuma)
i, prema standardizovanim stopama mortaliteta,
Sesti uzrok umiranja (iza raka pluéa, dojke, kororek-
tuma, jetre i prostate) (tabela 2) (14). Prisutnost
maligniteta povezanih sa HPV-om opada u zemlja-
ma sa visokim prihodima, dok opterecenje i dalje
postoji u zemljama u razvoju zbog odsustva nacio-
nalnih programa skrininga, budZetskih ogranic¢enja
i neadekvatnog obuhvata HPV vakcinom i skrinin-
gom. Cilj Svetske zdravstvene organizacije (SZO)
nalaze da 90% devojcica do 15. godine mora biti

vakcinisano protiv HPV-a u periodu 2020-2030.
godine (17). Organizovani nacionalni programi
skrininga i uvodenje HPV vakcine u kalendar obav-
ezne imunizacije, mogu smanijiti incidenciju raka
grlica materice za ¢ak 70-100% kada se primene
kod devojcica u dobi izmedu 11-13 godine Zivota,
pre pocetka seksualne aktivnosti, jer je efikasnost
vakcine najbolja pre samog nastanka infekcije (18).

Nakon uvodenja licenciranih preventivnih
vakcina baziranih na VLP-u (detaljno prikazanih
u tabeli 3), procenjena je njihova efikasnost, koja
dostize do 100%, zavisno od broja ciljanih HPV se-
rotipova. Efikasnost Cetvorovalentne vakcine Gar-
dasil® krece se od 93% do 100%, devetovalentne
Gardasil9® od 97% do 100%, a bivalentne Cervar-
ix® 93%. Sve ove vakcine ne samo da sprecavaju
prekancerozne lezije grliéa materice, vec i vulve,
anusa, penisa i usne duplje, pri ¢emu su npr. Gar-
dasil® (Cetvorovalentna vakcina) i Gardasil 9° (de-
vetovalentna vakcina) takode efikasne u prevenciji

Tabela 2. Vodeci maligni tumori Sirom sveta, prema standardizovanim stopama incidencije i mortaliteta,
oba pola zajedno, 2022. godina (14)

Karcinom Standardizovana stopa
incidencije’/100.000

Dojka 46,8

Prostata 29,4

Pluéa 23,6
Kolorektum 18,4

Grci¢ materice 14,1

Zeludac 9,2

Karcinom Standardizovana stopa
mortaliteta®/100.000

Pluéa 16,8

Dojka 12,7
Kolorektum 8,1
Jetra 7,4
Prostata 7,3
Grli¢ materice 7,1

*standardizovana prema populaciji sveta
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Table 1. Malignant tumors associated with HPV infection, world, 2022 (14, 16)

HPV related cancer site (ICD -10 Number of incident
code) cases *
Cervix uteri ( C53) 660,000
Anus ( C21) 54,000
Vulva (C51) 47,000
Vagina (C52) 18,000
Penis (C60) 37,000
Orophyrynx (C01, C09-10) 106,000
Total HPV-related sites 920,000

Number of incident Corresponding attributable
cases attributable to fraction AF (%) ***

HPV **

660,000 100.0

47,000 88.0

11,000 24.9

14,000 78.0

18,000 50.0

32,000 30.8

780,000 84.7

*Source: Globocan 2022. (14).
Note: numbers are rounded to two decimal places.

“The approximate number is calculated by multiplying the number of incidents by the corresponding attribute fraction (AF)
and then dividing by 100. Numbers are rounded to two decimal places.

EEES

The information is derived from reference 16.

malignant tissues infected with HPV. Data indicate
that HPV is responsible for nearly 100% of cervical
cancers, 88.0% of anal cancers, 24.9% of vulvar
cancers, 78.0% of vaginal cancers, 50.0% of penile
cancers, and 30.8% of oropharyngeal cancers
(Table 1) (16). Thereby, globally, the estimated
number of incident cases attributable to HPV
infection is around 780,000.

Cervical cancer and the effectiveness of

the HPV vaccine

Globocan 2022 data from the International
Agency for Research on Cancer shows that cervical
cancer is the fifth leading cause of morbidity
(behind breast, prostate, lung and colorectal
cancer) based on standardized incidence rates
and the sixth leading cause of death (behind
lung, breast, colorectal, liver and prostate cancer)
based on standardized mortality rates (Table 2)
(14). The prevalence of HPV-related malignancies

is decreasing in high-income countries, while the
burden persists in developing countries due to the
absence of national screening programs, budget
constraints, and inadequate HPV vaccination
and screening coverage. The World Health
Organization's (WHO) goal mandates that 90% of
girls by the age of 15 must be vaccinated against
HPV between the years 2020 and 2030 (17).
Organized national screening programs and the
introduction of the HPV vaccine into the mandatory
immunization schedule can reduce the incidence
of cervical cancer by as much as 70-100% when
administered in girls aged 11-13, before the onset
of sexual activity, as the vaccine's efficacy is best
before the infection itself occurs (18).

After the introduction of licensed VLP-
based preventive vaccines (detailed in Table
3), their efficacy was assessed, reaching up to
100% depending on the number of targeted
HPV serotypes. The efficacy of the quadrivalent

Table 2. Leading malignant tumors worldwide, according to standardized incidence and mortality rates,
both sexes combined, 2022 year (14)

Cancer Standardized incidence
rate’/100,000

Breast 46.8

Prostate 29.4

Lung 23.6
Colorectum 18.4

Cervix uteri 14.1

Stomach 9.2

Cancer Standardized mortality
rate’/100,000

Lung 16.8

Breast 12.7
Colorectum 8.1
Liver 7.4
Prostate 7.3
Cervix uteri 7.1

*standardized according to the world population
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Tabela 3. Specificnosti naj¢esce koris¢enih HPV vakcina Sirom sveta (6,7)

Vakcine bv-HPV qv-HPV 9v-HPV bv-HPV bv-HPV qv-HPV
vakcina vakcina vakcina vakcina vakcina vakcina
Naziv Cervarix®* Gardasil®* Gardasil 9°° Cecolin®” Walrinwax®  Cervavac ®*"
Proizvodac GlaxoSmith Merck & Co., Merck &Co., Xiamen Walvax, Kina Institut za
Kline, UK SAD SAD Innovax, Kina serume Indija
Ekspresioni sistem Baculovirus ~ Saccharomyces  Saccharomyces  Escherichia  Pichia pastoris Hansenula
cerevisae cerevisae coli polymorpha
Godina odobravanja 2007. 2006. 2014. 2019. 2022. 2022.
HPV tipovi koji se HPV 16/18 HPV HPV HPV 16/18 HPV 16/18 HPV
preveniraju 6/11/16/18 6/11/16/18/ 6/11/16/18
31/33/45/52/58
Uzrast za vakcinaciju 9-45 9-45 9-45 9-45 9-30 9-45
Plan vakcinacije 0M, 1M, OM, 2M, 6M ™ OM, 2M, 6M ™ oM, 1M, oM, 1M, 6M oM, 6M
6M 6M =
Mesto vakcinacije Intramuskularna injekcija, deltoidna regija nadlaktice ili gornja strana anterolateralne povrsine
butine u koli¢ini od 0,5 ml.

M- mesec

* Vakcine koje su dobile komercijalnu autorizaciju i SZO prekvalifikaciju (5).
™ Vakcine koje je odobrila SZO za jednokratnu dozu umesto dvojne doze za devojcice uzrasta 9-14 godina; od 15. godine Zivota

preporucuju se tri doze (6).

kk

trzisne cene (7).

genitalnih bradavica uzrokovanih HPV-om (19,20).
Sve tri ove vakcine su pokazale znacdajne rezultate
u klini¢kim ispitivanjima, ali u buducnosti ¢e biti
potreban dodatni fokus na procenu uticaja HPV
vakcine na druge malignitete povezane sa HPV in-
fekcijom (20).

Brojne terapeutske vakcine su razvijene do
danas sa mnogim klinickim ispitivanjima koja su
jo$ uvek u toku. One uklju¢uju vakcine na bazi
proteina (poput vakcine Accum™-E7 razvijene od
strane Vancouver, BC, Canada), DNK i adenovi-
rusne vektorske vakcine, terapeutske oralne vak-
cine (poput vakcine Lactobacillus-expressing HPV
16 E7) i mRNA vakcine, od kojih nijedna jo$ uvek
nije licencirana (19).

Krajnji bududi cilj je razvoj i licenciranje vak-
cina koje ciljaju sojeve HPV-a koji nisu pokriveni
postoje¢im profilaktickim vakcinama. ProSirenje
je postignuto razvojem jedanaesto i petnaesto
valentnih HPV vakcina, dok je petnaesto valentna
vakcina jo$ uvek u razvoju, pokazujuci obedéavajucu
zastitu protiv 15 najcesc¢ih HPV serotipova (21).

Svetski programi vakcinacije protiv HPV-a

Kada je re¢ o primeni HPV vakcinacije u svetu,
149 od 194 zemlje je, prema podacima o imuni-
zaciji SZO iz 2025. godine, uvelo HPV vakcinu u

Ne nalazi se na globalnom trziStu, medutim, ima znacaj za Indiju i druge zemlje sa niskim i srednjim prihodima zbog svoje

svoje nacionalne programe imunizacije, pri cemu
je Srbija uvela HPV vakcinu 2022. godine, kao pre-
porucenu aktivnu imunizaciju lica odredenog uz-
rasta (od navrsenih devet do navrSenih 19 godina,
a sprovodi se devetovalentnom HPV vakcinom,
dve doze vakcine u razmaku od 6 meseci za uzrast
9-14 godina, a tri doze za uzrast 15 i viSe godina,
po Semi 0,2,6 meseci). Vakcina se daje decacima
i devojCicama, besplatna je i aplikuje se intramu-
skularno (22) (23).

U Evropskoj uniji, obavezna HPV imunizaci-
ja je prisutna samo u Letoniji, dok druge ¢lanice
EU imaju opste preporuke za vakcinu, nudeci HPV
vakcinu kroz nacionalne programe imunizacije.
Neke zemlje nude rodno neutralnu vakcinaciju i
gotovo sve (sa izuzetkom Rumunije) su finansirane
od strane nacionalnog zdravstvenog sistema (24).
Najvisa stopa obuhvata HPV vakcinom u Evropi
trenutno postoji u Danskoj, Norveskoj, Svedskoj i
Portugalu, priblizno 90%, dok je najniza u zemlja-
ma u jugoistoc¢noj Evropi (22).

Cetiri od pedeset driava u Sjedinjenim Amer-
ickim DrZzavama zahtevaju obaveznu HPV imuni-
zaciju za ostvarivanje upisa u Skole: Vasington D.C.,
VirdZinija, Roud Ajland i Havaji, dok ostale drzave
snazno podsticu vakcinaciju kroz edukativne kam-
panje i preporucene kalendare vakcinacije (25).
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Table 3. Specifications of the most commonly used HPV vaccines worldwide (6,7)

Vaccine bv-HPV qv-HPV 9v-HPV bv-HPV bv-HPV qv-HPV
vaccine vaccine vaccine vaccine vaccine vaccine
Name Cervarix®" Gardasil®* Gardasil 9°° Cecolin®  Walrinwax®"  Cervavac ®*
Manufacturer GlaxoSmith Merck & Co., Merck &Co., Xiamen Walvax, Serum Institute
Kline, UK USA USA Innovax, China of India
China
Expression system Baculovirus ~ Saccharomyces  Saccharomyces  Escherichia Pichia Hansenula
cerevisae cerevisae coli pastoris polymorpha
Time of approval 2007. 2006. 2014. 2019. 2022. 2022.
HPV types HPV 16/18 HPV HPV HPV 16/18 HPV 16/18 HPV
prevented 6/11/16/18 6/11/16/18/ 6/11/16/18
31/33/45/52/58
Age for vaccination 9-45y 9-45y 9-45y 9-45y 9-30y 9-45y
Vaccination oM, 1M, 6M™ OM,2M,6M ™  OM, 2M, 6M ** oM, 1M, oM, 1M, 6M oM, 6M
schedule 6M ™
Site of inoculation  Intramuscular injection, deltoid region of the upper arm or the upper side of the anterolateral
surface of the thigh, in a volume of 0.5 ml.

M - month

* Vaccines that have received commercial authorization and WHO prequalification (5).
" WHO-approved single-dose vaccines instead of dual-dose for girls aged 9-14; from the age of 15, three doses are recom-

mended (6).

kk

its market price (7).

vaccine Gardasil® ranges from 93% to 100%, the
nonavalent Gardasil 9° from 97% to 100%, and
the bivalent Cervarix® is 93%. All these vaccines
not only prevent precancerous lesions of the
cervix but also of the vulva, anus, penis, and oral
cavity, with, for example, Gardasil® (quadrivalent
vaccine) and Gardasil 9® (nonavalent vaccine) also
being effective in preventing genital warts caused
by HPV (19, 20). All three of these vaccines have
shown significant results in clinical trials, but in
the future, additional focus will be needed on
assessing the impact of the HPV vaccine on other
malignancies associated with HPV infection (20).

Numerous therapeutic vaccines have been
developed to date, with many clinical trials still
ongoing. These include protein-based vaccines
(such as the Accum™-E7 vaccine developed by
Vancouver, BC, Canada), DNA and adenovirus
vector vaccines, therapeutic oral vaccines (such as
the Lactobacillus-expressing HPV 16 E7 vaccine),
and mRNA vaccines, none of which are yet licensed
(19).

The ultimate future goal is the development
and licensing of vaccines that target HPV strains
not covered by existing prophylactic vaccines.
Expansion has been achieved through the

It is not found in the global market; however, it is significant for India and other low- and middle-income countries due to

development of eleven- and fifteen-valent HPV
vaccines. While the fifteen-valent vaccine is still
under development, it is showing promising
protection against the 15 most common HPV
serotypes (21).

Global HPV vaccination programs

When it comes to world HPV vaccination
implementation, 149 out of 194 countries have
implemented the HPV vaccine, according to the
immunizationdataofthe World Health Organization
in 2025, into their state immunization programs,
with Serbia introducing the HPV vaccine into the
national schedule in 2022 (as recommended active
immunization for individuals of a certain age (from
nine to 19 years old), administered with the nine-
valent HPV vaccine, two doses of the vaccine six
months apart for ages 9-14, and three doses for
ages 15 and older, according to the 0, 2, 6-month
schedule). The vaccine is given to boys and girls, it
is free, and it is administered intramuscularly (22)
(23).

In the European Union, mandatory HPV
vaccination is only present in Latvia, while other
EU members have general recommendations
for the vaccine, offering the vaccination through
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Do maja 2025. godine, 29 od 47 africkih drzava
¢lanica SZO prihvatilo je program vakcinacije. Cilj
(koji je dala Africka regionalna tehnicka saveto-
davna grupa za imunizaciju Regionalnom uredu
Svetske zdravstvene organizacije za Afriku - WHO/
AFRO) je uspostavljanje reZzima jednodozne vak-
cinacije, implementacija rodno neutralne vak-
cinacije, proSirenje starosnog raspona za vak-
cine, prevazilazenje loSih zdravstvenih usluga i
ogranicenih resursa zdravstvene zastite u svim
drzavama c¢lanicama (22, 26).

U azijsko-pacifickom regionu, prema trenut-
nim preporukama (Medunarodne federacije za
akuserstvo i ginekologiju za Aziju i Okeaniju, 2024.
godine), HPV vakcina nije obavezna; medutim,
mora se smatrati obaveznom za osobe sa HIV-om
i druge visokorizicne grupe. Najveca prevalencija
raka grlica materice Sirom sveta je u Aziji, uglav-
nom zbog odsustva uvodenja HPV vakcinacije u
nacionalne programe imunizacije (zemlje kao Sto
su Kina, Indija, Pakistan i Vijetnam). U zemljama u
kojima se primenjuje HPV vakcina, stope obuhvata
se razlikuju, pri ¢emu Turkmenistan postiZe najvisu
stopu od 99%, a slede ga Uzbekistan, Kambodza,
Republika Koreja, Indonezija, Australija i Novi
Zeland (22, 27).

HPV vakcina u Republici Srbiji

Srbija je, prema podacima iz 2020. godine,
jedna od vodecih zemalja u Evropi po godi$njoj
incidenciji raka grlica materice, sa priblizno 1.200
novih slucajeva i 700 smrtnih ishoda svake godine.
Pored toga, ucestalost javljanja HPV infekcije kod
mladih Zena i muskaraca u Srbiji dostizu i do 50%,
Sto predstavlja znacajno opterecenje za zdravstve-
ni sistem i javno zdravlje u celini (28).

Pored postojanja organizovanih programa
skrininga za rak grli¢a materice (gde dominira kon-
vencionalni Papanikolau test — PAPA test umesto
savremenije opcije PAPA testa na tecnoj podlozi,
odnosno Liquid-Based Cytology - LBC zbog vece
pouzdanosti | HPV testiranja iz istog uzorka) za
Zene od 25 do 64 godina starosti, od 2012. godine,
devetovalentna HPV vakcina Gardasil 9 je besplat-
na (putem Republickog fonda za zdravstveno osig-
uranje u Srbiji) za decu uzrasta 9-19 godina od
2022. godine. Preporucuje se da se vakcina daje u
sedmom razredu osnovne Skole, zajedno sa vakci-
nacijom protiv difterije i tetanusa (23).

Uprkos znacaju uvodenja i primene HPV vak-
cine, odsustvo mandatorne vakcinacije rezultira

time da je priblizno samo 5% populacije u Srbiji
vakcinisano protiv HPV infekcije (29). Ovaj ishod je
uzrokovan neadekvatnim zdravstvenim kampanja-
ma i opStom svesti javnosti, dezinformacijama i ne-
dostatkom informacija, nedovoljnim obrazovnim
inicijativama, nedostatkom promocije i angazo-
vanja zdravstvenih radnika, socioekonomskim iza-
zovima i odsustvom zakonske regulative koja bi
obavezala mandatornu HPV vakcinaciju, Sto Cini
rak grlica materice Cetvrtim najceséim karcino-
mom kod Zena u Srbiji (30).

Zakljucak

Primarni metod za smanjenje obolelih i
smanjenje maligniteta uzrokovanih HPV infekci-
jom je da se nacionalni programi vakcinacije protiv
HPV-a ucine obaveznim i da se implementiraju
nove vakcine za serotipove HPV-a koji nisu ukljuce-
ni u trenutne profilakticke vakcine. Globalno, una-
predenje znanja, prihvatanje programa vakcinacije
i zdravstvene kampanje za podsticanje HPV vakci-
nacije su imperativ Sirom sveta.
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national immunization programs, with some
countries offering gender-neutral vaccination and
nearly all of them (with the exception of Romania)
being funded by the national health system. (24).
The highest vaccination coverage rate in Europe
currently exists in Denmark, Norway, Sweden, and
Portugal, approximately 90%, while the lowest is
found in Southeast Europe. (22)

Four states out of fifty in the United States
of America require mandatory HPV vaccination
for school entries: Washington, D.C., Virginia,
Rhode Island, and Hawaii, while others strongly
encourage it through educational campaigns and
recommended vaccination schedules. (25)

By May 2025, 29 of the 47 WHO African
member states have accepted the vaccination
program. The objective (given by the African
Regional Immunisation Technical Advisory Group
to the World Health Organization (WHQ) Regional
Office for Africa (WHO/AFRQ)) is to establish a
single-dose vaccine regimen, implement gender-
neutral vaccination, broaden the age range for
vaccines, and overcome the burden of poor health
services, insufficient public awareness, and limited
healthcare resources in all of the member states.
(22, 26)

In the Asia-Pacific region, according to the
current recommendations (provided by the
Asia and Oceania Federation of Obstetrics and
Gynecology in 2024), the HPV vaccine is not
mandatory; however, it needs to be regarded as
mandatory for HIV patients and other high-risk
groups. The largest prevalence of cervical cancer
worldwide is in Asia, mostly due to the absence
of HPV vaccination introductions into national
immunization programs (countries such as China,
India, Pakistan, and Vietnam). In countries where
the vaccination has been implemented, coverage
rates differ, with Turkmenistan achieving the
highest rate at 99 percent, followed by Uzbekistan,
Cambodia, the Republic of Korea, Indonesia,
Australia, and New Zealand. (22, 27).

HPV vaccine in the Republic of Serbia
According to the data for 2020, Serbia is one of
the foremost countries in Europe regarding annual
cervical cancer incidence, reporting approximately
1,200 new cases and 700 deaths each vyear.
Furthermore, HPV infection rates among young
females and males in Serbia reach up to 50%,

posing a significant burden on the Serbian
healthcare system and public health overall (28).

In addition to organized cervical cancer
screening programs (where the conventional
Papanicolaou test — PAPA test —is dominant
instead of the more modern option of the liquid-
based PAPA test, i.e., Liquid-Based Cytology—LBC,
due to higher reliability and HPV testing from the
same sample) for women aged 25 to 64, which
have been present since 2012, the nine-valent HPV
vaccine Gardasil 9 is free (through the Republic
Fund for Health Insurance in Serbia) for children
aged 9-19 since 2022. It is recommended that
the vaccine should be given in the seventh grade
of elementary school, along with diphtheria and
tetanus vaccinations (23).

Despite the importance of introducing and
implementing the HPV vaccine, the absence of
mandatory vaccination results in approximately
only 5% ofthe populationin Serbia being vaccinated
against HPV infection (29). This outcome is caused
by inadequate health campaigns and general
public awareness, misinformation and lack of
information, insufficient educational initiatives,
lack of promotion and engagement of healthcare
workers, socioeconomic challenges, and the
absence of legal regulations mandating HPV
vaccination, making cervical cancer the fourth
most common cancer in women in Serbia (30).

Conclusion

The primary method to reduce HPV-
contributable diseases and malignancies is to
make HPV vaccination programs mandatory and
to create new vaccines for HPV types not included
in the current prophylactic vaccines. Global public
knowledge, acceptability, and health campaigns
to advocate for HPV vaccination are imperative
worldwide.
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KSAiETAK

Bihejvioralni faktori predstavljaju promenljive faktore rizika koji mogu uticati na pojavu brojnih stanja
i bolesti, a podaci iz literature ukazuju da mogu imati negativan uticaj i na mogucénost zaceca. Cilj
ovog preglednog rada je bio da se kroz analizu naucnih radova prikaze doprinos bihejvioralnih faktora
za razvoj neplodnosti kod oba pola i predloZe preventivne mere. U istraZivanju su pretrazene sledece
baze podataka: MEDLINE, PubMed i KoBSON. Potom je uradena analiza prikupljenih podataka klinickih i
drugih epidemioloskih studija objavljenih u poslednjih 30 godina. IstraZzivanja pokazuju da ishrana bogata
dijetnim vlaknima, omega-3 masnim kiselinama, biljnim proteinima, vitaminima i mineralima, pozitivho
utice na plodnost Zena i muskaraca. S druge strane, ishrana bogata industrijski preradenim namirnicama,
trans-mastima i rafinisanim ugljenim hidratima moZe negativno uticati na plodnost. Umerena fizicka
aktivnost pomaze u odrzavanju optimalnog indeksa telesne mase i poboljsanju fizioloske funkcije jajnika.
Intenzivni sportovi, zbog uticaja na hipotalamo-hipofiznu osovinu, mogu dovesti do hipotalamusne
amenoreje i posledi¢ne neplodnosti. Pusenje, zloupotreba alkohola i psihoaktivnih supstanci negativno
utiCu na plodnost i Zena i muskaraca, kao i na razvoj ploda. UravnoteZena i zdrava ishrana, umerena
fizicka aktivnost, prevencija polno prenosivih bolesti, kao i dizajniranje i implementacija strategija za
prevenciju neplodnosti, mogu doprineti boljem ishodu plodnosti i sigurnom materinstvu.

Kljucne reci: plodnost, faktori rizika, ishrana, fizicka aktivnost

J

Uvod

Neplodnost se definiSe kao neuspeh da se
postigne klini¢ka trudnoéa nakon dvanaest ili vise
meseci od redovnog nezastiéenog seksualnog
odnosa (1). U savremenom svetu neplodnost pred-
stavlja zdravstveni, psiholoski i socioloski problem
koji uti¢e na kompletan aspekt licnosti, njen integ-
ritet i identitet i moZe ozbiljno psihofizi¢ki uticati
na ceo organizam ¢oveka (2). Posledice su jace iz-
razene kod Zena, kod kojih se Cesto javlja emocio-
nalni stres, depresija, anksioznost i pad samopou-
zdanja. Infertilitet dovodi do suocavanja partnera
sa druStvenom stigmom i Cest je uzrok razvoda (1).
Za mnoge pojedince i parove, nemogucnost da os-
tvare Zeljenu trudno¢u moZze dovesti do socijalne
izolacije, klinicke depresije, smanjenog radnog
ucinka i kvaliteta zZivota (3).

U svetu, stopa ukupnog fertiliteta u 2024.
godini je bila 2,2 (prosecan broj dece koju u repro-
duktivnom dobu rodi jedna Zena) i kontinuirano
je opadala od 1970. godine, kada je iznosila 4,8
(4). Prema podacima Svetske zdravstvene organi-
zacije (SZ0O), neplodnost pogada 80 miliona Zena
Sirom sveta, a dostupni podaci sugeriSu da se
jedna od Sest osoba u odredenom momentu svog
Zivota suoci sa ovim problemom (1,5). Incidenci-
ja neplodnosti nije ista u svim krajevima sveta i
poslednjih godina raste u ekonomski razvijenim
zemljama. U Sjedinjenim Americkim Drzavama
(SAD) incidencija neplodnosti u poslednjoj deceniji
iznosila je 14%, Sto znaci da 2,5 miliona americkih
bracnih parova je imalo poteskoée da dobije po-
tomstvo (6).
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[SUMMARY

\

Behavioral factors are modifiable risk factors that can significantly influence the development of various
health conditions and diseases. Literature suggests that these factors may also have a detrimental effect
on fertility. The aim of this review paper was to present the contribution of behavioral factors to the
development of infertility in both sexes through the analysis of scientific literature, and to propose
preventive measures. The following databases were searched: MEDLINE, PubMed, and KOBSON.
Subsequently, an analysis was conducted on the collected data from clinical and other epidemiological
studies published over the past 30 years. Research findings indicate that diets rich in dietary fiber,
omega-3 fatty acids, plant-based proteins, vitamins, and minerals positively influence fertility in both
men and women. Conversely, diets high in processed foods, trans fats, and refined carbohydrates have
been shown to have a negative impact on fertility. Moderate physical activity plays a critical role in
maintaining an optimal body mass index and improving ovarian function. However, intensive physical
activity, due to its effect on the hypothalamic-pituitary axis, can lead to hypothalamic amenorrhea and
subsequent infertility. Smoking, alcohol abuse, and the use of psychoactive substances adversely affect
fertility in both sexes, as well as fetal development.

A balanced and healthy diet, moderate physical activity, prevention of sexually transmitted infections,
and the design and implementation of targeted infertility prevention strategies can significantly improve
fertility outcomes and contribute to safe motherhood.

Keywords: fertility, risk factors, diet, physical activity
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Introduction

Infertility is defined as the failure to achieve
clinical pregnancy after twelve months or more of
regular, unprotected sexual intercourse (1). In the
modern world, infertility is a health, psychological
and social problem that affects the individual’s
entire personality, integrity and identity and it
can have a serious psycho-physical impact on the
entire human organism (2). The repercussions
are more pronounced in women, who often
experience emotional stress, depression, anxiety
and lack of self-esteem. Infertility causes partners
to face social stigma and it is a frequent cause of
divorce (1). For many individuals and couples, the
inability to achieve the desired pregnancy can lead
to social isolation, clinical depression, reduced
work performance and quality of life (3).

The global fertility rate was 2.2 in 2024 (the
average number of children per woman) and
it has continuously declined since 1970, when
it amounted to 4.8 (4). According to the data of
the World Health Organization (WHO), infertility
affects 80 million women worldwide, while the
available data suggest that one in six people
experience infertility at some point in their
lifetime (1,5). The incidence of infertility is not the
same in all parts of the world and it has increased
recently in economically developed countries.
In the United States of America, the incidence of
infertility amounted to 14% in the last decade,
which means that 2.5 million American married
couples had difficulty conceiving (6).

© 2025 Health Care. Published under the terms of the CC BY 4.0 license 59
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Stopa fertiliteta kod svih evropskih zemalja je
bila ispod globalnog proseka. Prema podacima
za 2022. godinu, medu drzavama clanicama EU,
Francuska je imala najviSu stopu fertiliteta sa 1,8
Zivorodene dece po Zeni. Nasuprot tome, najnize
stope fertiliteta su bile zabelezene na Malti (1,1), u
Spaniji i Italiji (1,2) (7).

U nasSoj zemlji problem neplodnosti pogada
oko 16—18% ukupne populacije, dok kod Zena star-
ijih od 35 godina, ucestalost neplodnosti prelazi
25% (2). Imajuci u vidu da se nasa sredina suoca-
va sa negativnim prirodnim prirastajem, i da po
najnovijim statistickim podacima stopa ukupnog
fertiliteta iznosi 1,6, bracna neplodnost nije samo
medicinski ve¢ i drustveni problem. U Republi-
ci Srbiji, u 2023. godini, najvedi broj porodaja u
odnosu na starost majke je bio u dobnoj grupi od
30 do 39 godina, Sto ukazuje na trend odlaganja
roditeljstva (8). Podaci iz literature govore da ne-
plodnost Zena ¢ini 35% od ukupnog broja slucaje-
va neplodnosti, 20% slucajeva se odnosi na Zene
i muskarce kombinovano, 30% ukljucuje prob-
leme samo kod muskaraca, dok kod 15% slucaje-
va uzrok neplodnosti ostaje nepoznat (1). Primar-
na i sekundarna neplodnost s kojom se parovi u
Srbiji suocavaju moze se javiti kao posledica uti-
caja bihejvioralnih faktora rizika na reproduktivno
zdravlje (9). Osim bolesti urogenitalnog sistema
i sistemskih bolesti koje direktno uticu na plod-
nost Zena i muskaraca, narusavanju reproduktivne
sposobnosti kod oba pola u velikoj meri doprinose
nacin Zivota i socijalni uslovi. Visoka prevalencija
neplodnosti u kombinaciji sa visokim finansijskim
troskovima i ograni¢enim pristupom lecenju ini-
cira potrebu da se identifikuju promenljivi faktori
koji uticu na mogucnost zacecéa. U bihejvioralne
promenijive faktore koji nepovoljno uti¢u na plod-
nost spadaju nezdrava i neuravnotezena ishrana,
intenzivna fizicka aktivnost, kao i sedentarni nacin
Zivota, pusSenje, konzumiranje alkohola, zloupo-
treba psihoaktivnih supstanci i rizicno seksualno
ponasanje. Savremena medicina i profesionalci
koji se bave ovim problemom, posmatraju neplod-
nost kao problem u kome podjednako ucestvuju
oba partnera. Zato se u reSavanje neplodnosti uk-
ljuCuje vedi broj strucnjaka, jer se tako ostvaruje
timski rad koji omogucava da se sa razliCitih aspe-
kata sacCuva fizicko i mentalno zdravlje i radna efi-
kasnost partnera, a istovremeno dode do krajnjeg
reSenja problema, odnosno ostvarivanja potomst-
va (1,10).

Cilj ovog preglednog rada je bio da se kroz
analizu naucnih radova prikaze doprinos bihejvior-
alnih faktora za razvoj neplodnosti kod oba pola i
predloZe preventivhe mere.

Metode

U okviru ovog rada prikupljeni su i analizirani
podaci iz prethodno objavljenih klinickih i drugih
epidemioloskih studija koji su se odnosili na uticaj
bihejvioralnih faktora na reproduktivni sistem i
plodnost. U istrazivanju su koriS¢ene baze podata-
ka: MEDLINE, PubMed i KoBSON. Kljucne reci koje
su koris¢ene prilikom pregleda literature su: ,fer-

l

tility“, ,,female reproductive system®, ,male repro-

a

ductive system”, ,nutrition, , diet”, ,,age”, , physi-
cal activity”, ,smoking”, ,,alcohol”, , drugs”, ,sexual
and reproductive health” Literatura je pretrazena
za vremenski period 1994-2025. godine. Od svih
publikacija koje su dobijene pretrazivanjem uklju-
¢ene su samo one koje su se odnosile na analizu
uticaja koji bihejvioralni faktori imaju na muski i
Zenski reproduktivni sistem i plodnost. Svi ukljuce-
ni radovi su bili na srpskom i engleskom jeziku.

Promenijivi faktori rizika za nastanak ne-

plodnosti

Podaci koji se odnose na drzave iz razlicitih
delova sveta ukazuju na smanjenu stopu fertiliteta
u poslednjih Sest decenija, a narocCito u razvijenim
zemljama. Istrazivaci smatraju da ovaj pad stope
fertiliteta moze biti posledica uticaja koji promen-
ljivi faktori rizika imaju na reproduktivno zdravlje i
opste zdravlje populacije (11). Bihejvioralni faktori
mogu uticati na reproduktivno zdravlje pozitivho
ili negativno, a pojedinac mozZe da ih kontrolise i
menja u cilju poboljSanja zdravlja. Smatra se da
odredeni bihejvioralni faktori mogu imati kumula-
tivni efekat na plodnost (12).

Ishrana

Pod pravilnom ishranom podrazumeva se sva-
kodnevni unos raznovrsnih namirnica rasporeden
u viSe obroka tokom dana (dorucak, rucak, vecera
i dve uzine). Potrebno je da energetski unos bude
uskladen sa ukupnom potroSnjom energije. U
okviru Istrazivanja zdravlja stanovnistva Repub-
like Srbije iz 2019. godine, analizirane su navike u
ishrani, ukljucujuéi svakodnevni unos odredenih
namirnica. Voée (sveZe, smrznuto, konzervirano,
suseno, izuzimajudi sveze cedene sokove) svakod-
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The fertility rate in all European countries was
below the global average. According to the data
for 2022, among EU member states, France had
the highest fertility rate with 1.8 live births per
woman. In contrast, the lowest fertility rates were
recorded in Malta (1.1), Spain and Italy (1.2) (7).

In our country, the problem of infertility affects
about 16-18% of the total population, while in
women older than 35, the incidence of infertility
exceeds 25% (2). Bearing in mind that our country
is facing the negative natural increase, and that
according to the latest statistical data, the total
fertility rate is 1.6, marital infertility is not only a
medical, but also a social problem. In 2023, in the
Republic of Serbia, the largest number of births in
relation to the age of the mother was in the age
group 30 to 39 years, which indicates a trend of
delaying parenthood (8). Literature data show
that female infertility accounts for 35% of the total
number of infertility cases, 20% of cases refer to
both women and men, 30% involve problems only
in men, while in 15% of cases the cause of infertility
remains unknown (1). Primary and secondary
infertility experienced by the couples in Serbia
can occur as the result of impact of behavioral risk
factors on reproductive health (9).

Apart from diseases of the urogenital system
and systemic diseases that directly affect the
fertility of men and women, lifestyle and social
conditions greatly contribute to the impairment
of the reproductive capacity in both sexes. The
high prevalence of infertility combined with high
financial costs and limited access to treatment
initiates the need to identify modifiable factors
that affect the possibility of conception. Behavioral
modifiable factors that adversely affect fertility
include unhealthy and unbalanced diet, intense
physical activity, as well as sedentary lifestyle,
smoking, alcohol abuse, abuse of psychoactive
substances and risky sexual behavior. Modern
medicine and professionals that deal with this
problem see infertility as a problem in which both
partners participate equally. Therefore, greater
number of experts is involved in the treatment
because the team work enables the preservation
of physical and mental health from different
aspects, and at the same time the ultimate
solution of the problem, that is, the realization
of offspring (1,10). The aim of this review article
was to show the contribution of behavioral factors

to the development of infertility in both sexes
through the analysis of scientific papers, and to
propose preventive measures.

Methods

Within this review article, data from previously
published clinical and other epidemiological
studies related to the influence of behavioral
factors on the reproductive system and fertility
were collected and analyzed. The following
databases were used in the research: MEDLINE,
PubMed and KoBSON. The key words that were
used during literature search were: “fertility”,
“female reproductive system”, “male reproductive
system”, “nutrition”, “diet”, “age”, “physical
activity”, “smoking”, “alcohol”, “drugs”, “sexual
and reproductive health”. The literature was
searched for the time period 1994-2025. Of all
publications, which were obtained by the search,
only those which related to the analysis of the
impact of behavioral factors on male and female
reproductive system and fertility were included.
All included papers were in Serbian and English.

Modifiableriskfactorsforthedevelopment
of infertility

Data related to different parts of the world
indicate a reduced fertility rate in the last six
decades, especially in developed countries.
Researchers believe that this decline in the fertility
rate may be the consequence of the impact that
modifiable risk factors have on the reproductive
health and general health of the population (11).
Behavioral factors can affect reproductive health
positively and negatively, and the individual can
control and change them in order to improve
health. It is believed that certain behavioral factors
can have a cumulative effect on fertility (12).

Diet

Proper diet implies the daily intake of a variety
of foods in several meals during the day (breakfast,
lunch, dinner and two snacks). The energy intake
should be in balance with the total energy
expenditure. As part of the 2019 Serbian National
Health Survey, dietary habits were analyzed,
including the daily intake of certain foods. Fruit
(fresh, frozen, canned, dried, not including freshly
squeezed juices) was consumed by 39.4% of
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nevno je konzumiralo 39,4% stanovnika, a povrce
ili salatu (u svim oblicima, izuzimajuéi sokove od
povrca i supe) 50,2% stanovnika (13).

Ishrana, odnosno specifi¢ni nutritivni fakto-
ri prednjac¢e po svom uticaju na plodnost ¢oveka
medu bihejvioralnim faktorima (14). Elementi
ishrane koji mogu imati uticaj na fertilitet Zena i
muskaraca su ukupna energetska vrednost unete
hrane i unos pojedinih hranljivih materija, poseb-
no proteina. Zdrav nadin ishrane i za muskarce
i za Zene u reproduktivnom dobu podrazumeva
upotrebu namirnica koje sadrze specificne hran-
liive materije potrebne za hormonalnu funkciju i
ravnotezu, zdravlje jajnih éelija i spermatozoida
i razvoj fetusa. U poslednjih nekoliko decenija,
glavni prehrambeni obrazac postao je takozvana
»Zapadnjacka ishrana“, koja moZe negativno utica-
ti na plodnost. Ovu ishranu karakterise visok unos
industrijski obradene hrane, bogate Zivotinjskim
proteinima, jednostavnim ugljenim hidratima,
trans i zasiéenim mastima i preradenim mesom
(kobasice, salame itd.), a siromasnu dijetalnim
vlaknima i esencijalnim nezasiéenim masnim
kiselinama (5). lako definicija nezdravog nacina
ishrane u odredenoj meri varira u razli¢itim studi-
jama, postoje znacajna preklapanja rezultata o ish-
rani bogatoj kalorijama, trans-masnim kiselinama
(engl. Trans Fatty Acids - TFA), zasi¢enim mastima i
holesterolom koji su bili povezani sa poremecajima
proizvodnje hormona i spermatogeneze, menstru-
alnim poremecajima, anovulacijom, neplodnoscu,
pobacdajem i komplikacijama u trudnoci (15). TFA
su zastupljene u hidrogenizovanim biljnim uljima
koja se koriste u industriji brze hrane, priene
hrane i gotovih jela, te ove proizvode treba izbe-
gavati (16). Podaci pokazuju da ishrana zasnovana
na mediteranskim obrascima ishrane, odnosno
ishrana bogata dijetnim vlaknima, omega-3 (@-3)
masnim kiselinama, biljnim proteinima i vitamini-
ma i mineralima, pozitivno uti¢e na plodnost Zena
i muskaraca. Istrazivanja su pokazala da mediter-
anska ishrana u periodu pre koncepcije moze po-
boljsati Sanse za zacece i do 40% (17).

Gojaznost je, prema podacima za 2019.
godinu, Cesta kod muskaraca i Zena, pri ¢emu je,
prema poslednjim podacima 19% Zena starijih od
18 godina u Srbiji klasifikovano kao gojazno, a 26%
mugkaraca (18). Zene i muskarci sa gojazno3cu
(Body Mass Index — BMI =30 kg/m?) imaju veci rizik
od neplodnosti. Ovaj rizik se odnosi i na Zene koje
su pothranjene (BMI<20 kg/m?). Nedovoljna tele-

sna masa, odnosno masa koja je 10-15% manja od
idealne telesne mase moze dovesti do poremedaja
menstrualnog ciklusa, dok blago poveéanje tele-
sne mase kod Zena sa izuzetno niskim procentom
telesne masti moZe pobolj$ati plodnost (19). Zene
sa BMI preko 30 imaju loSu endometrijalnu recep-
tivnost, a samim tim nize stope trudnode i znacaj-
no vedi procenat spontanih pobacaja u poredenju
sa fizioloSkim BMI (20). Kod muskaraca, povecanje
BMI od samo 3 jedinice znac¢ajno smanjuje para-
metre kvaliteta sperme i povedéava broj mutacija
DNK spermatozoida (21). Pothranjenost, bas kao i
prekomerna akumulacija masti u predelu stomaka,
povezana je sa smanjenom sintezom testosterona
i posledi¢no losim kvalitetom sperme (22).

Proteini su makronutrijenti koji su neophodni
za zaCecCe i trudnodu. Rezultati istraZivanja sugerisu
da zamena Zivotinjskih izvora proteina, posebno
piletine i crvenog mesa, biljnim izvorima proteina
moZe smanjiti rizik od anovulacije i posledi¢ne
neplodnosti (23). Ishrana siromasna proteinima
moze biti potencijalni faktor rizika za neplodnost
kod musaraca, jer dovodi do znacajnog smanjenja
volumena testisa, epididimisa i seminalnih veziku-
la, kao i smanjenja nivoa testosterona u serumu
(24). Preporuke su da u ishrani treba da preovla-
davaju biljni izvori proteina (23).

Koli¢ina i vrsta ugljenih hidrata u ishrani je od
sustinskog znacaja za Zene koje planiraju da za-
trudne. Studije su pokazale da je veéa potrosnja
ugljenih hidrata i proizvoda sa visokim glikemij-
skim indeksom, odnosno visoka potrosnja jednos-
tavnih Secera, u poredenju sa unosom vlakana,
povezana sa manjim Sansama za trudnodu usled
poremecaja ovulacije. Ishrana sa niskim glikemi-
jskim optereéenjem, bogata vlaknima i sa puno
integralnih Zitarica, moze poboljsati plodnost Zena
pozitivnim uticajem na nivo estrogena (16). Prema
sistematskom pregledu literature kojim je obuh-
vacen vremenski period od dve decenije, unos
ugljenih hidrata i glikemijsko optereéenje u ishrani
negativno utic¢u na viskozitet sperme dovodedi do
smanjenog kvaliteta sperme, nevezano za godine
starosti muskarca (14).

Trans masne kiseline Stetno deluju na repro-
duktivne funkcije i kod muskaraca i kod Zena. Za
povecanje plodnosti kod Zena se sugeriSe veéi unos
polinezasi¢enih masnih kiselina (engl. Polyunsatu-
rated Fatty Acid - PUFA), posebno dugolancanih
omega-3 masnih kiselina, i manji unos trans
masnih kiselina. U studiji u kojoj su bili obuhvaéeni
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inhabitants every day, and vegetables and salads
(in all forms, not including vegetable juices and
soups) by 50.2% of inhabitants (13).

Diet, that is, specific nutritional factors are
predominant factors among behavioral factors
regarding their impact on fertility (14). The
elements of diet that can have an impact on the
fertility of men and women include the total
energy value of taken food and the intake of
certain nutrients, especially proteins. A healthy
diet for both men and women in the reproductive
age implies the use of foods that contain
specific nutrients needed for hormonal function
and balance, the health of ovarian cells and
spermatozoids and fetal development. In recent
decades, the main dietary pattern has been the so
called “Western diet”, which can have a negative
impact on fertility. This diet is characterized by
the high intake of industrially processed food,
rich in animal proteins, simple carbohydrates,
trans and saturated fats and processed meat
(sausages, salami, etc.), and poor in dietary fibers,
and essential unsaturated fatty acids (5). Although
the definition of unhealthy diet varies to a certain
extent in different studies, there is a significant
overlap of results about diet rich in calories, trans
fatty acids (TFA), saturated fat and cholesterol,
which are associated with disorders relating to the
production of hormones and spermatogenesis,
menstrual disorders, anovulation, infertility,
miscarriages and complications in pregnancy (15).
TFAs are present in hydrogenated vegetable oils
that are used in fast food, fried food and ready
meals industries, and these products should
be avoided (16). Data show that diet based on
Mediterranean dietary patterns, that is, diet rich
in dietary fibers, omega-3 fatty acids, vegetable
proteins and vitamins and minerals, has a positive
impact on fertility of men and women. Research
has shown that the Mediterranean diet used in the
period before conception can improve chances of
conception by up to 40% (17).

According to data for 2019, obesity was
common in both men and women, while according
to the latest data in Serbia, 19% of women older
than 18 were classified as obese, and 26% of
men (18). Women and men with obesity (Body
Mass Index - BMI 230 kg/m?) have a higher risk
of infertility. This risk also applies to women who
are underweight (BMI<20 kg/m?). Insufficient
body mass, specifically 10-15% below the ideal

body mass can lead to menstrual cycle disorders,
while the slight increase in body weight in women
with an extremely low percentage of body fat can
improve fertility (19). Women with a BMI higher
than 30 have poor endometrial receptivity, and
therefore, lower pregnancy rates and a significantly
higher percentage of miscarriages compared to
the physiological BMI (20). In men, an increase
in BMI of only 3 units significantly reduces sperm
quality parameters and increases the number of
sperm DNA mutations (21). Being underweight,
as well as the excessive accumulation of fats in
the abdominal area, is associated with reduced
testosterone synthesis and consequently poor
sperm quality (22).

Proteins are macronutrients that are necessary
for conception and pregnancy. Research results
suggest that the replacement of animal sources
of proteins, especially chicken and red meat with
the vegetable sources of proteins can reduce
the risk of anovulation and subsequent infertility
(23). Diet poor in proteins may be a potential risk
factor for infertility in men because it leads to a
significant reduction in the volume of the testicles,
epididymis and seminal vesicles, as well as a
decrease in serum testosterone levels (24). It is
recommended that vegetable sources of proteins
should be predominant in the diet (23).

The amount and type of carbohydrates in the
diet is essential for women planning pregnancy.
Studies have shown that higher consumption of
carbohydrates and products with a high glycemic
index, that is, high consumption of simple sugars,
compared to the intake of fibers, is associated
with lower chances of pregnancy due to ovulation
disorders. A diet with a low glycemic load, rich in
fibers and full of whole grains can improve female
fertility with the positive impact on estrogen levels
(16). According to a systematic review of literature
covering the period of two decades, the intake
of carbohydrates and the glycemic load have a
negative impact on the sperm viscosity, leading
to reduced sperm quality, regardless of men’s age
(14).

Trans fatty acids have a harmful effect on
reproductive functions in both men and women. To
increase fertility, a higher intake of polyunsaturated
fatty acids (PUFA), especially long-chain omega-3
fatty acids and a lower intake of trans fatty acids
are recommended. In a study, which included men
who had practiced the “Western diet” before the
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muskarci koji su pre ispitivanja imali ,,zapadnjacki
nacin ishrane”, primenom omega-3 masnih kiseli-
na u koncentraciji od 75 g dnevno, u vremenskom
periodu tokom 12 nedelja, doslo je do znacajnog
poboljSanja parametara sperme u odnosu na kon-
trolnu grupu ispitanika, koja nije koristila omega-3
masne kiseline (25).

Ishrana punomasnim mle¢nim proizvodima je
bila povezana sa manjim rizikom od ovulatorne
neplodnosti, dok je upotreba mlecnih proizvoda
sa niskim sadrzajem masti bila povezana sa ve¢im
rizikom od ovulatorne neplodnosti (26).

Reproduktivno zdravlje se moZe poboljsa-
ti modifikacijom ishrane, odnosno povecanjem
unosa voca i povréa, mahunarki i ribe, a manjeg
unosa crvenog mesa (13).

Fizicka aktivnost

Umerenafizicka aktivnost pomaze u odrzavanju
optimalnog indeksa telesne mase, pozitivno utice
na mentalno zdravlje, kao i poboljSanje fizioloSke
funkcije jajnika kod Zena (27). Prema rezultatima
istrazivanja zdravlja, koje je omogudilo procenu
nivoa fizicke aktivnosti stanovnistva Srbije, u 2019.
godini, 11,0% gradana Srbije u starosnoj grupi od
18 do 64 godine, bavilo se aerobnim aktivnostima
(kao Sto su fitnes, sport, rekreacija ili voznja bicik-
la) najmanje 150 minuta nedeljno (13). Fizicka ak-
tivnost pokazala je zastitni efekat na plodnost kada
je kombinovana sa gubitkom teZine kod gojaznih
Zena (28). Intenzivni sportovi, zbog uticaja na hi-
potalamo-hipofiznu osovinu, s druge strane mogu
dovesti do hipotalamusne amenoreje i posledi¢ne
neplodnosti (27). Nacin vezbanja koji je narocito
karakteristican za sportistkinje, a koji podrazume-
va povecanu ucestalost, intenzitet i trajanje fizicke
aktivnosti, moZe izazvati smanjenu plodnost kod
Zena. Intenzivni biciklizam tokom 16 nedelja poka-
zao je negativne efekte na zapreminu sperme, kon-
centraciju, pokretljivost i broj spermatozoida, koji
su bili znacajno niZi od pocetne vrednosti merene
pre pocetka treniranja (29). Prema preporukama
S70, neophodno je da su sve odrasle osobe fizicki
aktivne, a fizicka aktivnost treba da je ve¢im delom
aerobna i da uklju¢i kombinaciju vezbi umerenog
(najmanje sto pedeset minuta nedeljno) i visok-
og intenziteta (najmanje sedamdeset pet minuta
nedeljno) kako bi se postigli znacajni zdravstveni
benefiti (30).

Pusenje

Prema lIstrazivanju iz 2019. godine, u Srbiji
ukupno 31,9% populacije uzrasta 15 godina i star-
ijih svakodnevno ili povremeno koristi duvanske
proizvode. Posmatrano po polu, 33,9% muskaraca
i 30,1% Zena su pusaci (13). Studijom preseka koja
je obuhvatila 3.910 ispitanika uzrasta 18 godina i
starijih anketiranih u periodu od 20. maja do 30.
avgusta 2023. godine utvrdeno je da je prevalenci-
ja svakodnevnog pusenja duvana u Autonomnoj
Pokrajini Vojvodini (APV) bila 28,8%, a povremenog
7,2% (ukupno 36,0%), Sto je prevazilazilo tadasnji
nacionalni nivo u Srbiji i bilo medu najviSim u Evropi
(31). Vedina studija potvrduje da je prevalencija
neplodnosti veca, a vreme potrebno da do zaceca
dode duZe kod pusaca u poredenju sa nepusacima.
Smatra se da je ukupno 13% slucajeva neplodnos-
ti izazvano pusenjem cigareta (32,33). Istrazivanje
sprovedeno u Velikoj Britaniji obuhvatilo je 15.000
trudnica kako bi se utvrdila povezanost aktivnog i
pasivnog izlaganja duvanskom dimu sa vremenom
koje je potrebno da do zaceca dode. Pored pusenja
cigareta, u analizi su uzeti u obzir i faktori kao Sto
su starosna dob, obrazovanje, zaposlenost, tip sta-
novanja, indeks telesne mase pre trudnoce i kon-
zumacija alkohola, kako bi se eliminisao njihov po-
tencijalni uticaj na plodnost. Posmatrano u odnosu
na Zzene nepusace, Zzene koje su pusile imale su za
54% vedi procenat odloZzenog zaceca (vreme po-
trebno za zacede je bilo duze od 12 meseci). Doka-
zano je da aktivno pusenje bilo kog partnera ima
negativne efekte na plodnost, a pasivno izlaganje
dimu cigareta moZe imati negativne posledice na
plodnost u istoj meri kao i aktivno pusenje jednog
od partnera. Pusa¢ima je potrebno dvostruko vise
pokusaja tokom procesa vantelesne oplodnje da bi
postigli zaece u poredenju sa nepusacima (33,34).
Povezanost izmedu pusenja i zapremine sperme,
ukupnog broja spermatozoida i procenta pokret-
nih spermatozoida je dozno zavisna. Konzumiranje
vise od 10 cigareta dnevno smanjuje koncentraciju
sperme za 13% do 17% (35). Koncentracija sperme
merena kod teskih pusaca bila je za 19% niZa nego
kod nepusaca (36). Toksi¢ne materije nastale puse-
njem cigareta mogu se akumulirati u folikularnoj
tecnosti te ispoljiti produzeno negativno dejstvo
na funkciju jajnika koje je takode dozno zavisno.
PuSenje moZe dovesti do kraceg menstrualnog
ciklusa, iscrpljivanja folikula i ranije pojave meno-
pauze (34).
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research, the use of omega-3 fatty acids in the
concentration of 75 g a day in the period of 12
weeks led to a significant improvement of sperm
parameters in comparison to the control group of
respondents, who did not use omega-3 fatty acids
(25).

A diet rich in full-fat dairy products was
associated with the lower risk of ovulatory
infertility, while the use of low-fat dairy products
was associated with an increased risk of ovulatory
infertility (26).

The reproductive health can be improved by
modifying the diet, including the increase in the
intake of fruits and vegetables, legumes and fish,
and reduction in the intake of red meat (13).

Physical activity

Moderate physical activity helps to maintain
an optimal BMI, has a positive effect on mental
health, as well as on the improvement of the
physiological function of ovaries in women (27).
According to the results of a health survey, which
enabled the assessment of the level of physical
activity of the population of Serbia in 2019, 11.0%
of citizens of Serbia in the age group 18 to 64 years
were engaged in aerobic activities (such as fitness,
sport, recreation or cycling) at least 150 minutes
a week. Physical activity has shown a protective
effect on fertility when it is combined with the loss
of weight in obese women (28). Intense sports,
due to the impact on the hypothalamic-pituitary
axis, on the other hand can lead to hypothalamic
amenorrhea and consequent infertility (27).
The way of exercising, which is particularly
characteristic of female athletes, and which implies
increased frequency, intensity and duration of
physical activity can cause reduced fertility in
women. Intense cycling during 16 weeks showed
negative effects on sperm volume, concentration,
motility and sperm count, which were significantly
lower compared to the initial values measured
before the beginning of training (29). According
to the WHO, all adults should be physically active,
and physical activity should be mostly aerobic and
include the combination of moderate-intensity
training (at least one hundred and fifty minutes a
week) and high-intensity training (at least seventy-
five minutes a week) in order to achieve significant
health benefits (30).

Smoking

According to the study, which was conducted
in Serbia in 2019, 31.9% of citizens aged 15 and
older used tobacco products daily or occasionally.
Smoking rate trends by sex show that 33.9% of
men and 30.1% of women were smokers (13).
In a cross-sectional study, which included 3,910
subjects aged 18 and older, who were interviewed
in the period from May 20th, 2023 to August 30th,
2023, it was found that the prevalence of daily
tobacco smoking in the Autonomous Province of
Vojvodina (APV) was 28.8%, and occasional 7.2%
(the total of 36.0%), which exceeded the national
level in Serbia at that time and was among the
highest in Europe (31). The majority of studies
confirm that the prevalence of infertility is higher
and the time needed to conceive longer in smokers
in comparison to non-smokers. It is believed that
a total of 13% of infertility cases are caused by
cigarette smoking (32,33). A study conducted in
Great Britain included 15,000 pregnant women
in order to determine the association of active
and passive exposure to tobacco smoke with the
time it takes to conceive. In addition to cigarette
smoking, in this analysis, factors such as age,
education, type of residence, body mass index
before pregnancy and alcohol consumption were
also considered in order to eliminate their potential
impact on fertility. In comparison to women who
did not smoke, women who smoked had a 54%
higher percentage of delayed conception (the
time required for conception was longer than 12
months). It was proved that active smoking of any
partner had a negative impact on fertility, while
passive exposure to tobacco smoke can have
negative effects on fertility to the same extent
as when one of the partners is an active smoker.
Smokers need twice as many attempts during the
IVF process to achieve conception compared to
non-smokers (33,34). The association between
smoking and sperm volume, the total number
of spermatozoids and the percentage of motile
spermatozoids is dose-dependent. Smoking more
than 10 cigarettes a day reduces the concentration
of sperm by 13% to 17% (35). The concentration of
sperm measured in heavy smokers was 19% lower
than in non-smokers (36). Toxic substances from
cigarette smoking can accumulate in the follicular
fluid and therefore, have a negative impact on the
ovarian function, which is also dose-dependent.
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Zloupotreba alkohola

Poznato je da je hroni¢na zloupotreba alko-
hola povezana sa smanjenom plodnoscu i vecim
rizikom od razvoja menstrualnih poremecaja, ali
mehanizam kojim prekomerno konzumiranje alko-
hola negativno uti¢e na plodnost nije utvrden (37).
Kod muskaraca, konzumiranje alkohola je poveza-
no sa brojnim negativnim posledicama, kao sto
su atrofija testisa, smanjen libido i smanjen broj
spermatozoida. Meta-analiza koja je obuhvatila
57 studija i 29.914 ispitanika je pronasla znaca-
jnu povezanost izmedu konzumiranja alkohola i
zapremine semene tecnosti, morfologije i pokret-
ljivosti spermatozoida (38). Prema rezultatima
istrazivanja u Indiji, nalaz spermograma u okviru
referentnih vrednosti ima samo 12% muskaraca
koji hroni¢no konzumiraju alkohol (39). Jo$ uvek
nije precizno utvrdeno koja koli¢ina alkohola nega-
tivno utice na reproduktivnu funkciju Zena, jer ne
postoji univerzalna definicija mere ,jedne case”.
Tako koli¢ine alkohola koje variraju od jedne ¢ase
nedeljno do 5 jedinica dnevno mogu imati razlicite
efekte, uklju€ujuci poveéanje vremena potrebnog
da do trudnoce dode, smanjenje verovatnoce za
zacecCe za viSe od 50% i smanjenje stope implant-
acije, povecanje rizika od spontanog pobacaja i
fetalne smrti, kao i anovulacije, disfunkcije lute-
alne faze i abnormalnog razvoja blastociste (29).
U IstraZivanju iz 2019. godine, primenjen je kriteri-
jum za rizi¢énu upotrebu alkohola, unos vise od 20
grama etanola dnevno za Zene i vise od 40 grama
etanola dnevno za muskarce, pri ¢emu je koli¢ina
etanola u standardnom pic¢u uzeta kao 13 grama.
Prema rezultatima istraZivanja iz 2019. godine,
ovu koli¢inu alkohola svakodnevno je konzumiralo
1,1% stanovniStva Srbije starosti 15 i vise godina
(13). lako je mehanizam kojim alkohol dovodi do
smanjene plodnosti joS uvek nepoznat, smatra se
da njegova konzumacija dovodi do hormonskih
promena kod Zena, ukljuCujuc¢i povecanje nivoa
estrogena, Sto smanjuje FSH (folikulostimuliSudi
hormon) i potiskuje folikulogenezu i ovulaciju (29).

Zloupotreba psihoaktivnih supstanci
Zloupotreba svih psihoaktivnih supstanci nega-
tivno utice na plodnost i Zena i muskaraca, kao i na
razvoj ploda, a moZe dovesti i do trajne neplodno-
sti. Kanabis, kokain i heroin, metilendioksimetam-
fetamin (, ekstazi“), te ostale droge smanjuju nivo
testosterona kod muskaraca (28,40). Prema re-
zultatima lIstraZivanja iz 2019. godine, 4,2% sta-

novnistva Srbije je tokom svog Zivota koristilo neku
od ilegalnih droga obuhvadenih istrazivanjem (13).
Marihuana je jedna od najcescée koris¢enih droga u
Srbiji i u svetu. SadrZi kanabinoide koji se vezuju za
receptore na reproduktivnim organima ili struktur-
ama kao Sto su materica ili ductus deferens (29).
Kod muskaraca, kanabinoidi smanjuju nivo tes-
tosterona, smanjuju spermatogenezu i pokretlji-
vost spermatozoida (40). Danska kohortna studija
koja je obuhvatila 1.215 ucesnika, dokazala je da
je povezanost izmedu upotrebe marihuane i kon-
centracije spermatozoida obrnuto proporcionalna
(41). Redovno pusenje marihuane vise od jednom
nedeljno bilo je povezano sa 28% nizom koncen-
tracijom spermatozoida, dok je kombinovana upo-
treba marihuane vise od jednom nedeljno i drugih
droga smanijila koncentraciju spermatozoida za
52% (42). Zene koje koriste marihuanu imaju pov-
ecan rizik od primarne neplodnosti u poredenju sa
Zzenama koje je ne koriste (29). Kod Zena, zloupo-
treba kanabisa moZe dovesti do disbalansa hormo-
na koji uticu na ovulaciju i tako umanijiti Sanse za
trudnocdu (40). Koriséenje kokaina negativno utice
na spermatogenezu i dovodi do smanjenja ukup-
nog i slobodnog testosterona u serumu, a efekti
kokaina kod muskaraca zavise od doze, duZine ko-
ris¢enja i interakcije sa drugim drogama. Parametri
spermatozoida takode opadaju upotrebom hero-
ina i metadona, a negativan uticaj se u najvecoj
meri odrazava na pokretljivost spermatozoida
(29). Kod Zena, upotreba kokaina i heroina moze
dovesti do odlubljivanja posteljice (29,40).

Seksualno ponasanje

U cilju obezbedivanja dobrog reproduktivhog
zdravlja Zena neophodno je raditi na smanjivanju
rizika od polno prenosivih infekcija primenom kon-
doma, edukacijom i preduzimanjem drugih mera
prevencije (43). Medu odraslima starijim od 20
godina u R. Srbiji, 50,5% osoba je imalo povremene
partnere sa kojima su koristile kondom prilikom
poslednjeg seksualnog odnosa, pri ¢emu ovaj pos-
totak opada sa godinama i znatno je redi medu
osobama sa niZzim obrazovnim nivoom i manjim
prihodima domacinstva (13). Istrazivanjem spro-
vedenim u APV ispitana je povezanost izmedu
nezeljenog seksualnog odnosa i sociodemograf-
skih faktora, kao i evaluacija efikasnosti vanskolske
edukacije o reproduktivnom zdravlju u podizanju
svesti srednjoskolaca. Uklju¢eno je 5.026 ucenika
drugog razreda iz 72 srednje Skole u APV. Jedan od
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Smoking can lead to a shorter menstrual cycle,
follicle depletion and earlier occurrence of
menopause (34).

Alcohol abuse

It is known that chronic alcohol abuse is
associated with reduced fertility and increased
risk of menstrual disorders, but the mechanism by
which excessive alcohol consumption negatively
affects fertility has not been established (37).
In men, alcohol consumption is associated with
numerous negative consequences, such as
testicular atrophy, reduced libido and reduced
sperm count. A meta-analysis, which included 57
studiesand 29,914 respondents, found a significant
association between alcohol consumption and
volume of seminal fluid, sperm morphology and
motility (38). According to the research results in
India, only 12% of men who chronically consumed
alcohol had a spermogram within reference values
(39). It has not been determined precisely what
amount of alcohol has a negative impact on the
reproductive function of women, because there
is no universal definition of the measure of “one
glass”. Thus, quantities that vary from one glass of
alcohol per week to 5 units a day can have a variety
of effects, including the increase in time necessary
to get pregnant, the reduction of the probability
of conception by more than 50% and decrease in
the implantation rate, the increase in the risk of
miscarriage and fetal death, as well as anovulation,
luteal phase dysfunction and abnormal blastocyst
development (29). In a study conducted in 2019,
the criterion for risky alcohol use was the intake of
more than 20 grams of ethanol a day for women
and more than 40 grams of ethanol a day for
men, while the amount of ethanol in a standard
drink was deemed to be 13 grams. According to
research results from 2019, this amount of alcohol
was consumed daily by 1.1% of Serbia’s citizens
aged 15 and older (13). Although the mechanism
by which alcohol leads to reduced fertility is still
unknown, its consumption is thought to lead
to hormonal changes in women, including an
increase in estrogen levels, which reduces FSH
(follicle-stimulating hormone) and suppresses
folliculogenesis and ovulation (29).

Abuse of psychoactive substances
Theabuseofpsychoactivesubstancesnegatively
affects the fertility of both women and men, as

well as the development of the fetus and can lead
to permanent infertility. Cannabis, cocaine, heroin,
methylenedioxymethamphetamine  (“ecstasy”),
and other drugs reduce the levels of testosterone
in men (28,40). According to the research results
from 2019, 4.2% of citizens in Serbia used one
of the illegal drugs included in the research (13).
Marihuanaisone of the most commonly used drugs
in Serbia and in the world. It contains cannabinoids
that bind to receptors on reproductive organs or
structures such as the uterus or ductus deferens
(29). In men, cannabinoids reduce testosterone
levels, reduce spermatogenesis and sperm motility
(40). A Danish cohort study, which included 1,215
participants, proved that the relationship between
marijuana use and sperm concentration was
inversely proportional (41). Regular marijuana use
more than once a week was associated with a 28%
lower sperm concentration, while the combined
use of marijuana and other drugs more than once
a week reduced sperm concentration by 52% (42).
Women who used marijuana had an increased
risk of primary infertility compared to women
who did not use it (29). In women, the abuse of
cannabis can lead to the imbalance of hormones
that affect ovulation and thus reduce the chances
of pregnancy (40). The use of cocaine negatively
affects spermatogenesis and leads to a decrease
in total and free testosterone in the serum, and
the effects of cocaine in men depend on the dose,
length of use, and interaction with other drugs.
Sperm parameters also decline with the use of
heroin and methadone, and the negative impact is
mostly reflected in sperm motility (29). In women,
the use of cocaine and heroin can lead to placental
abruption (29,40).

Sexual behavior

In order to ensure good reproductive health
of women, it is necessary to work on reducing
the risk of sexually transmitted infections by
using condoms, education and other preventive
measures (43). Among adults older than 20 in
the Republic of Serbia, 50.5% of persons had
occasional partners who used a condom during
their last sexual intercourse, while the percentage
decreases with age and it is significantly less
frequent in persons with a lower level of education
and lower household income (13). In a study,
which was conducted in the APV, the association
between the unwanted sexual intercourse and
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Cetiri ispitanika je imao neZeljen seksualni odnos,
a nakon sprovedenog programa edukacije, ut-
vrdeno je da je edukacija imala pozitivan uticaj
na psihosocijalne kompetencije koje doprinose
odgovornom seksualnom ponasanju (44). Pod
rizicnim seksualnim ponasanjem podrazumeva se
rano stupanje u seksualne odnose, ¢esta promena
seksualnih partnera i istovremeno postojanje vise
seksualnih partnera, nekoris¢enje kondoma pri
svakom seksualnom odnosu, na pravilan nacin, do
odluke o potomstvu, neautonomnosti u donose-
nju odluka u vezi sa seksualnos¢u, neadekvatna
higijena genitalnih organa (45). Zdravlje pre kon-
cepcije je vazan faktor koji uti¢e na ishod trudnode
i zdravlje novorodenceta (46). Veéina slucajeva
neplodnosti je uzrokovana zapaljenskim oboljenj-
ima genitalnih organa, Sto je posledica nelecenih
polno prenosivih infekcija koje imaju tendenciju
da se Sire uzlazno duz reproduktivnog trakta (47).
Podaci iz literature ukazuju da mikroorganizmi
kao Sto su Chlamydia trachomatis, Mycoplasma
spp., Neisseria gonorrhoeae, Trichomanas vagi-
nalis, Ureaplasma urealyticum itd., mogu dovesti
do neplodnosti. Humani papiloma virusi i Herpes
simplex virus mogu smanijiti pokretljivost i koncen-
traciju spermatozoida (48,49). Ispravna upotreba
postojecih i razvoj novih metoda zastite od polno
prenosivih infekcija, upotreba masovnih medija
u cilju promocije zdravlja, kao i besplatne usluge
planiranja porodice (primena kontraceptiva i re-
dukcija neplaniranih ranih trudnoéa) u dobro or-
ganizovanim jedinicama zdravstvene zastite mogu
doprineti boljem ishodu plodnosti i sigurnom ma-
terinstvu (46).

Zakljucak

Neplodnost je globalni javnozdravstveni prob-
lem. lako se ne moZe uticati na sve faktore rizika
neplodnosti, neki vazni faktori rizika se mogu re-
dukovati ili eliminisati. Uoceno je da postoji znaca-
jna veza izmedu odredenih bihejvioralnih faktora i
neplodnosti. UravnotezZena i zdrava ishrana svakog
pojedinca pre i tokom pokusaja zaceéa moze biti od
vitalnog znacaja za poboljSanje plodnosti. Savetuje
se umerena fizicka aktivnost, prestanak konzumi-
ranja cigareta, alkohola i psihoaktivnih supstanci,
kao i odgovorno (bezbedno) seksualno ponasanje,
rano otkrivanje i leCenje polno prenosivih infekci-
ja. Da bi se efikasno reSio problem neplodnosti,
zdravstvene politike moraju prepoznati da se ne-

plodnost ¢esto moze spreciti, cime se smanjuje
potreba za skupim tretmanima. Jasno razumeva-
nje mogucih faktora rizika za neplodnost klju¢no
je za dizajniranje i sprovodenje efikasnih strategi-
ja za zastitu plodnosti oba partnera. Neophodna
su dalja istrazivanja u ovoj oblasti radi donosenja
adekvatnih preventivnih programa.
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sociodemographic factors was examined, as well as
theevaluationoftheeffectivenessofextracurricular
education on reproductive health in raising the
awareness of high school students. 5,026 second-
grade students from 72 secondary schools in the
APV were included. One out of four participants
had an unwanted sexual intercourse, and after
the education program was implemented, it was
observed that the education had a positive impact
on psychosocial competences that contribute
to responsible sexual behavior (44). Risky sexual
behavior means early sexual intercourse, frequent
change of sexual partners and having multiple
sexual partners simultaneously, failure to use a
condom correctly during every sexual intercourse
until the decision about offspring is made, lack of
autonomy in making decisions about sexuality,
inadequate hygiene of genital organs (45).
Preconception health is an important factor that
affects the outcome of pregnancy and the health
of the newborn (46). Most cases of infertility are
caused by inflammatory diseases of the genital
organs, which is a consequence of untreated
sexually transmitted infections that tend to
spread upward along the reproductive tract (47).
Literature data indicate that microorganisms
such as Chlamydia trachomatis, Mycoplasma
spp., Neisseria  gonorrhoeae, Trichomanas
vaginalis, Ureaplasma urealyticum ect. can lead
to infertility. Human papillomaviruses and Herpes
simplex virus can reduce sperm motility and
concentration (48,49). The correct use of existing
and development of new methods of protection
in order to ensure protection against sexually
transmitted diseases, as well as the use of mass
media aimed at promoting health, and the free
services of family planning (use of contraceptives
and reduction of unplanned early pregnancies) in
well-organized health care units can contribute
to better fertility outcomes and safe motherhood
(46).

Conclusion

Infertility is a global public health problem.
Although we cannot influence all risk factors
related to infertility, some important risk factors
can be reduced or eliminated. It has been noticed
that there is a significant relationship between
certain behavioral factors and fertility. A balanced
and healthy diet of each individual before and

during trying to conceive can be of vital importance
for improving fertility. Moderate physical activity,
the cessation of cigarette smoking, alcohol and
psychoactive substances abuse are advised, as
well as responsible (safe) sexual behavior, early
detection and treatment of sexually transmitted
diseases. In order to solve the problem of infertility
effectively, health policies must recognize that
infertility can often be prevented, thus reducing
the need for expensive treatments. A clear
understanding of possible risk factors for infertility
is essential for designing and implementing
effective strategies to protect the fertility of both
partners. Further research in this field is needed
in order to adopt adequate preventive programs.
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[SAiETAK

\

U svetu, 2022. godine, rak grli¢éa materice je bio Cetvrti najces¢i rak kod Zena sa preko 660.000
novoobolelih slu¢ajeva godisnje. Uzrokuje ga perzistentna infekcija humanim papiloma virusom (HPV).
Klju¢ne mere prevencije raka grli¢a materice su skrining (Pap test) i HPV vakcina. U svetu, od 2023. godine,
postoji 6 vrsta vakcina protiv HPV. Prema strategiji Svetske zdravstvene organizacije, kada bi pokrivenost
vakcinacijom devojcica do 15 godina dostigla 90% bolest bi bila eliminisana. Zemlje ¢lanice SZO jo$ uvek
ne prelaze procenat obuhvata od 55%, dok zemlje bivse Jugoslavije imaju znatno niZe procente. Cilj ovog
preglednog rada je da se analiziraju stavovi i znanja roditelja o HPV vakcinaciji njihove dece u drzavama
bivse Jugoslavije. PretraZzene su elektronske baze podataka (PubMed, Scopus i Google Scholar) pomocu
slededih klju¢nih reci na engleskom jeziku: stavovi roditelja, prihvatanje vakcinacije, neodlu¢nost prema
vakcinaciji i HPV vakcina. Identifikovana su Cetiri ¢lanaka koja su ispunjavala kriterijume za ukljucivanje.
Analizirani radovi pokazali su da na prihvatanje vakcinacije protiv HPV infekcije od strane roditelja najvedi
uticaj ima preporuka pedijatra. U studijama sprovedenim u Srbiji pronadeno je da se ceS¢e vakcinisu
devojcice nego decaci. Roditelji su se izjasnili da se vakcinacija protiv HPV nedovoljno promovise, te bi
bilo znacajno da se tome posveti viSe paznje u buduénosti. Uoceno je da su roditelji ciljna populacija
u kojoj treba sprovoditi edukativne intervencije o HPV infekciji i vakcinaciji, kako bi se postigla veca

pokrivenost ovom vakcinom.

KKIju(":ne reci: HPV infekcija, HPV vakcina, stavovi roditelji, rak grliéa materice j

Uvod

U svetu, rak grliéa materice je Cetvrti najcesdi
rak kod Zena sa preko 660.000 novoobolelih slu¢a-
jeva godisnje i oko 350.000 smrtanih slucajeva
u 2022.godini (1). U zemljama Evrope, u 2022.
godini, bilo je prijavljeno 58.219 novih sluéajeva
raka grlica materice, a 27.000 smrtnih slucajeva
(2). Uprkos efikasnim i dostupnim merama pre-
vencije, vakcinaciji i skriningu, i dalje postoji visoka
stopa smrtnosti od ove bolesti. Rak grliéa materice
uzrokuje perzistentna infekcija humanim papi-
loma virusom (HPV). Identifikovano je preko 200
serotipova HPV-a, a kao visokorizi¢ni za nastanak
malignih lezija oznaceni su podtipovi 16, 18, 31,
35, 39, 45, 51,5256 (3).

Vakcina protiv HPV-a odobrena je od strane
FDA (eng. Food and Drug Administration) 2006.
godine kao dvovalentna, a od 2014. godine dos-
tupna je devetovalentna vakcina Gardasil 9. Od
2023. godine, u svetu postoji 6 vrsta vakcina protiv
HPV-a i sve Stite od seroloskih tipova 16 i 18 koji
su najcesc¢i uzrocCnici karcinoma grlica materice
(1,4). Prioritet je da se vakcina primeni pre kontak-
ta sa virusom, odnosno pre stupanja u seksualne
odnose, te su preporuke da je najbolje sproves-
ti vakcinaciju dece oba pola 9-14 godina sa dve
doze vakcine u razmaku od 6 meseci (1). Svetska
zdravstvena organizacija ulaZze velike napore da
se poveca obuhvat HPV vakcinom Sirom sveta.

74 © 2025 Health Care. Published under the terms of the CC BY 4.0 license
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[SUMMARY

In 2022, cervical cancer was the fourth most common cancer among women worldwide, with over
660,000 new cases annually. It is caused by persistent infection with the human papillomavirus (HPV).
The key measures for cervical cancer prevention are screening (Pap test) and the HPV vaccine. As of
2023, six types of HPV vaccines are available worldwide. According to the World Health Organization
(WHO) strategy, if vaccination coverage of girls up to the age of 15 were to reach 90%, the disease could
be eliminated. However, WHO member states have not yet exceeded a coverage rate of 55%, while the
countries of the former Yugoslavia show significantly lower rates. The aim of this review paper is to
analyze parents’ attitudes and knowledge regarding HPV vaccination of their children in the countries of
the former Yugoslavia. Electronic databases (PubMed, Scopus, and Google Scholar) were searched using
the following keywords in English: parental attitudes, vaccine acceptance, vaccine hesitancy, and HPV
vaccine. Four articles meeting the inclusion criteria were identified. The analyzed studies showed that
pediatricians’ recommendations have the greatest influence on parents’ acceptance of HPV vaccination.
Studies conducted in Serbia found that girls are vaccinated more often than boys. Parents stated that
HPV vaccination is insufficiently promoted, and that more attention should be dedicated to this issue in
the future. It has been observed that parents are the target population for implementing educational
interventions on HPV infection and vaccination in order to achieve higher coverage with this vaccine.

KKeywords: HPV infection, HPV vaccine, parental attitudes, cervical cancer /

Introduction

In the world, cervical cancer is the fourth most
common cancer in women with more than 660,000
new cases per year and about 350,000 deaths

and 56 have been designated as high-risk for the
development of malignant lesions (3).

while the subtypes 16, 28, 31, 35, 39, 45, 51, 52

registered in 2022 (1). In 2022, 58,219 new cases
of cervical cancer and 27,000 deaths were reported
in European countries (2). Despite the efficient
and available preventive measures, vaccination
and screening, there is still a high rate of mortality
caused by this disease. Cervical cancer is caused by
the persistent human papillomaviruses (HPV). More
than 200 serotypes of HPV have been identified,

The HPV vaccine was approved by the Food and
Drug Administration (FDA) in 2006 as bivalent, while
since 2014, the nine-valent HPV vaccine known as
Gardasil 9, has been available. Since 2023, six types
of HPV vaccines have been licensed worldwide, and
all of them protect against the serological types
16 and 18, which are the most common causes of
cervical cancer (1,4). The priority is to administer

© 2025 Health Care. Published under the terms of the CC BY 4.0 license 75



Zdravstvena zastita 54(2), 2025

Strategija doneta 2020. godine podrazumeva da je
potrebno vakcinisati 90% devojcica do 15 godina
(5), ali i posle 18 godina od uvodenja ove vakcine
i dalje samo 55% drzava clanica SZO primenijuje
HPV vakcinu kao primarnu profikasu (6).

U zemljama Evrope procenat pokrivenosti sa
dve doze HPV vakcine decaka i devojcica do 15
godina je oko 30%, a razvijene zemlje kao Sto su
Belgija, Kanada, Danska, Kipar, Island, Letonija,
Portugal, Spanija, Norveska i Svedska dostigle su
obuhvat preko 80% dece do 15 godina oba pola (7).

Cilj ovog preglednog rada bio je da se analizira-
ju stavovi i znanja roditelja o HPV vakcinaciji nji-
hove dece u drzavama bivse Jugoslavije.

Metod

IzvrSena je pretraga literature i analiza radova
drugih istrazivaCa. Pretrazene su elektronske
baze podataka: PubMed, Google Scholar, Web of
Science i Embase od januara do februara 2025.
godine. PretraZivanje je sprovedeno za poslednjih
deset godina koriséenjem sledecih kljucnih redi:
stavovi roditelja, prihvatanje vakcinacije, neod-
lu¢nost prema vakcinaciji i HPV vakcina. Napred-
na pretraga ukljucivala je kombinaciju relevantnih
kljucnih redi i veznika ,i“: HPV vakcina, roditelji,
stav, uverenje, prihvatanje, odbijanje, znanja i
imena drzava. Obuhvaceni su samo radovi koju su
se bavili prihvatanjem HPV vakcinacije od strane
roditelja u zemljama bivse Jugoslavije.

Kriterijumi za ukljucivanje bili su: originalno is-
trazivanje objavljeno u poslednjih 10 godina spro-
vedeno u zemljama bivse Jugoslavije; ¢lanci koji
su istrazivali stavove i percepciju roditelja o HPV
vakcinaciji; ¢lanci objavljeni na engleskom jeziku;
i ¢lanci dostupni u punom tekstu. Iz pretrage su

iskljuceni ¢lanci koji su izvestavali samo o statusu
vakcinacije ili nekim drugim aspektima HPV vak-
cinacije, zatim ¢lanci sa konferencija, sistematski
pregledi i meta-analize.

Procenat obuhvata HPV vakcinom u zemlj-
ama bivse Jugoslavije

Drzave bivse Jugoslavije imaju izuzetno nizak
procenat obuhvata HPV vakcinom, a ta¢ni podaci
iz baze SZO prikazani su u tabeli 1.

Iz navedene tabele vidimo da Republika Srbija i
Bosna i Hercegovina imaju znacajno niZe procente
pokrivenosti HPV vakcinacijom u odnosu na ostale
drzave bivse Jugoslavije, iako je i kod njih pokrive-
nost daleko ispod pozZeljnih 80%. lako direkt-
ni podaci o incidenciji HPV infekcija kod Skolske
dece u Srbiji nisu dostupni, postoje indikacije da
je prisutnost HPV-a medu mladima znacajna.
Nizak obuhvat vakcinacijom ukazuje na potrebu
za dodatnim naporima u informisanju i motivaciji
roditelja i dece za vakcinaciju.

Nacionalni programi vakcinacije protiv HPV-a
podrazumevaju davanje saglasnosti roditelja dece
do 15 godina za vakcinaciju. Svetska zdravstvena
organizacija definisala je neodlu¢nost o vakcinaciji
kao kasno prihvatanje ili odbijanje vakcinacije od
strane roditelja (8).

Stavovi roditelja o prihvatanju vakcinacije
njihove dece HPV vakcinom u zemljama
bivSse Jugoslavije i poredenje sa drugim
zemljama sveta

Studije koje su se bavile ispitivanjem stavova

roditelja o prihvatanju vakcinacije njihove dece
HPV vakcinom prikazane su na tabeli 2.

Tabela 1. Procenat obuhvata sa dve doze HPV vakcine za decu do 15 godina oba pola u drzavama bivse
Jugoslavije u 2023.godini (7)

DrZava Procenat obuhvata HPV Procenat obuhvata HPV
vakcinom sa dve doze vakcinom sa dve doze decake
devoijcice do 15 godina (%) do 15 godina (%)

Srbija 5 5

Crna Gora 20 /

Severna Makedonija 29 /

Hrvatska 55 36

Bosna i Hercegovina 5

Slovenija 52

*/ - nema podataka
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the vaccine before any exposure to the virus, that
is, before a person becomes sexually active, and
therefore, the two-dose schedule with a 6-month
interval between doses is recommended for
children of both sexes aged 9 to 14 years (1). The
World Health Organization is making great efforts
to increase HPV vaccination coverage globally. The
strategy adopted in 2020 implies that it is necessary
to achieve 90% HPV vaccination coverage in girls
by the age of 15 (5), but even after 18 years since
the introduction of this vaccine, only 55% of WHO
member states administer the HPV vaccine as the
primary prophylaxis (6).

In European countries, the percentage of
HPV vaccination coverage with two doses in boys
and girls by the age of 15 is around 30%, while
developed countries such as Belgium, Canada,
Denmark, Cyprus, Iceland, Latvia, Portugal, Spain,
Norway and Sweden have reached the vaccination
coverage rates of over 80% in children of both sexes
by the age of 15 (7).

The aim of this review article was to analyze the
attitudes and knowledge of parents about the HPV
vaccination of their children in the countries of the
former Yugoslavia.

Methods

A literature search was done and the articles
of other researchers were analyzed. The electronic
databases PubMed, Google Scholar, Web of Science
and Embase were searched from January to
February 2025. The search was conducted for the
last ten years using the following key words: parents’
attitudes, acceptance of vaccination, vaccine
hesitancy and HPV vaccine. The advanced search
included the combination of relevant keywords

and the conjunction “and”: HPV vaccine, parents,
attitude, belief, acceptance, refusal, knowledge and
names of countries. Only articles that dealt with
the parental acceptance of HPV vaccination in the
countries of the former Yugoslavia were included.

The inclusion criteria were the following:
original research published in the last 10 years and
conducted in the countries of the former Yugoslavia;
articles that investigated parents’ attitudes and
perceptions about HPV vaccination; articles
published in the English language; and articles
available in full text. Articles that reported only on
vaccination status or some other aspects of HPV
vaccination, then conference articles, systematic
reviews and meta-analyses were excluded from the
search.

The percentage of HPV vaccination coverage

in the countries of the former Yugoslavia

The countries of the former Yugoslavia have
an extremely low percentage of HPV vaccination
coverage, and the exact data from the WHO
database are shown in Table 1.

From the above table, we can see that the
Republic of Serbia and Bosnia and Herzegovina
have significantly lower percentages of HPV
vaccination in comparison to the other countries of
the former Yugoslavia, even though the coverage
in these countries is also far below the desirable
80%. Although direct data on the incidence of
HPV infections in school children are not available,
there are indications that the presence of HPV
among young people is significant. Low vaccination
coverage points to the need that additional efforts
should be made to inform and motivate parents
and children to agree to vaccination.

Table 1. Percentage of coverage for the full two-dose HPV vaccination in children of both sexes by the age
of 15 in the countries of the former Yugoslavia in 2023 (7)

State Percentage of HPV vaccination Percentage of HPV vaccination
coverage in girls by age 15, two  coverage in boys by age 15, two
doses (%) doses (%)
Serbia 5 5
Montenegro 20 /
North Macedonia 29 /
Croatia 55 36
Bosnia and Herzegovina 5 /
Slovenia 52 /

*/ - there are no data
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Tabela 2. Specifi¢nosti studija koje su se bavile ispitivanjem stavova roditelja o prihvatanju vakcinacije
njihove dece HPV vakcinom

Studija Drzava Ispitivana  Veli¢ina Uzrast dece Vreme Broj Broj
populacija  uzorka prikupljanja vakcinisane nevakcinisane

podataka dece dece
Strbac M et al. Srbija Roditelji 436 12-18 Januar — Decembar 676 /
(2023) [9] godina 2021.godine
Ranci¢ N et al Srbija Roditelji 615 9-19 godina Jun - Oktobar 499 prvom /
(2022) [10] godina 2022. godine dozom; 116

drugom dozom

Belavic A, Hrvatska Roditelji 3350 14 godina Maj 2016. godine 2077 1273
Simetic Pavic I.
(2020) [11]
Maric G et al. Srbija Roditelji 282 9-18 godina Decembar 2015.-
(2018) [12] Maj 2016. godine

Studija Strbac i saradnika (9) sprovedena je u
Novom Sadu na pedijatrijskom odeljenju Doma
zdravlja Novi Sad putem strukturiranog upitni-
ka konstruisanog za potrebe istraZivanja sa 17
motiva/stavova o prihvatanju HPV vakcinacije od
strane roditelja. Najsnazniji motiv za prihvatanje
vakcinacije koji je izabrala vecina roditelja (33%)
bio je , preporuka pedijatra“. Sli¢ne rezultate po-
kazuje i istrazivanje sprovedeno medu roditelj-
ima adolescenata u Spaniji, gde se navodi da su
pedijatri najrelevantniji izvor informacija o HPV
vakcinaciji (13). Veliki broj novosadskih roditelja
(15,4%) naveo je da bi vakcinisao svoje dete zbog
svesti da HPV vakcina $titi od raka na razli¢itim
lokalizacijama, dok je nesto manji broj roditelja
(13,3%) iskazao slaganje sa tvrdnjom da je ,bolje
vakcinisati dete nego ga izloZiti riziku od HPV infek-
cija“ (9). U ovoj studiji otkriveno je i da je u ispitiva-
nom uzorku devet puta vise vakcinisanih devojcica
od decaka. To nije neuobicajeno, postoje zemlje u
kojima se jo$ uvek ne sprovodi vakcinacija decaka
ili se ona zapocinje kasnije, pa je obuhvat manji
(14). Edukacija roditelja o HPV infekciji, raku grli¢a
materice, informisanje o bezbednosti i efikasnosti
HPV vakcine znacajni su za prihvatanje vakcinacije.
Ovi rezultati koreliraju sa rezultatima istraZivanja
sprovedenih i u drugim zemljama (9,15,16).

Istrazivanje Ranci¢a i sar. (10) je sprovedeno u
NiSu i ispitivali su stavove roditelja o HPV vakcinaci-
ji u jugoistocnoj Srbiji putem upitnika koji se sasto-
jao iz dva dela: sociodemografski podaci i 15 stavki
o HPV infekciji, znanjima i svesti o HPV vakcinaciji.
Deca svih 615 roditelja uklju¢enih u istrazivanje
bila su vakcinisana sa bar jednom dozom vakcine,
a 3,9 puta vise je bilo vakcinisanih devojcica nego

decaka (398 devojcica, 101 decak). Znatno vise
su vakcinisana deca iz gradskih sredina (90,2%),
a roditelji koji su imali medicinsko obrazovanje su
pokazali visi stepen znanja o HPV infekciji i vakci-
naciji. Veliki procenat roditelja (78%) naveo je sve
nacine prenosenja HPV-a, a 82% roditelja znalo je
nacine prevencije infekcije. Preporuka pedijatra za
vakcinaciju je znacajno uticala na prihvatanje HPV
vakcine, kao i u istraZivanju Strbac i sar. (9).

U studiji sprovedenoj u Hrvatskoj 2016. godine
(11), pre primene upitnika o znanjima i stavovi-
ma o HPV infekciji i prihvatanju vakcinacije protiv
HPV-a sprovedena je edukacija roditelja od strane
Skolskih lekara i epidemiologa. Nakon toga rodite-
lji su popunjavali evaluacioni upitnik koji se sasto-
jao od sociodemografskih podataka i 10 tvrdnji o
HPV infekciji i vakcinaciji. Roditelji su bili podelje-
ni u dve grupe: oni koji su zdravstveni profesion-
alci i oni koji nisu, a potom su odgovori ove dve
grupe poredeni. Nisu pronadene znacajne razlike
u znanjima i stavovima o HPV infekciji i vakcinaciji
izmedu ove dve grupe roditelja $to je u suprotnosti
sa rezultatima drugih istraZivanja gde su zdravst-
veni radnici pozitivno uticali na stavove roditelja i
adolescenata o HPV vakcinaciji (17,18).

Istrazivanje Mari¢ i sar. (12) sprovedeno je
u Beogradu u periodu 2015-2016. godine u dva
doma zdravlja. Primenjen je upitnik kreiran za ovo
istraZivanje sa 43 stavke (sociodemografski podaci,
znanja o HPV infekciji i stavovi o HPV vakcinaciji).
Vecina roditelja (71%) je znala da vakcina protiv
HPV-a postoji, a jedna Cetvrtina njih je imala pozi-
tivan stav prema vakcinaciji. Veéina roditelja se
slozZila sa tvrdnjom da se vakcinacija protiv HPV-a
nedovoljno promoviSse u Republici Srbiji. Pozi-
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Table 2. Specificities of studies that investigated parents’ attitudes about the acceptance of vaccination
of their children with the HPV vaccine

Study Country Study Sample Children’s Time of data Number of Number of
population size age collection vaccinated unvaccinated
children children
Strbac M et al. Serbia Parents 436 12-18 years January — 676 /
(2023) [9] December 2021
Ranci¢ N et al Serbia Parents 615 9-19 years June 2022-October 499 first dose; /
(2022) [10] 2022 116 second
dose
Belavic A, Croatia Parents 3350 14 years May 2016 2077 1273
Simetic Pavic l.
(2020) [11]
Maric G et al. Serbia Parents 282 9-18 years December 2015-
(2018) [12] May 2016

National HPV programs require the consent
of parents of children up to 15 years of age for
vaccination. The World Health Organization defined
vaccine hesitancy as the delay in acceptance or
refusal of vaccination by parents (8).

Parents’ attitudes about the acceptance
of vaccination of their children with the
HPV vaccine in the countries of the former
Yugoslavia and comparison with other

countries of the world

Studies that examined parents’ attitudes about
the acceptance of HPV vaccination of their children
are shown in Table 2.

A study by Strbac et al. (9) was conducted in
Novi Sad at the pediatric department of the Health
Center Novi Sad using the structured questionnaire
that was developed for research purposes with 17
motives/attitudes about the parental acceptance of
HPV vaccination. The strongest motive for accepting
vaccination chosen by the majority of parents
(33%) was “pediatrician’s recommendation”. A
study conducted among parents of adolescents
in Spain shows similar results, where it is stated
that pediatricians are the most relevant source of
information about HPV vaccination (13). A large
number of parents in Novi Sad (15.4%) stated that
they would vaccinate their children because of the
awareness that the HPV vaccine protects against
cancer in different locations, while a slightly smaller
number of parents (13.3%) expressed agreement
with the statement that “it is better to vaccinate a
child than to expose him to the risk of HPV infection”
(9). In this study, it was also found out that there

were nine times more vaccinated girls than boys in
the examined sample. This is not unusual, there are
countries where vaccination of boys has not been
conducted yet or it is started later, so the coverage
is lower (14). Educating parents about the HPV
infection, cervical cancer, informing them about
the safety and effectiveness of the HPV vaccine are
important for vaccination acceptance. These results
correlate with the results of studies conducted in
other countries (9,15,16).

A study by Randi¢ et al. (10) was conducted
in Ni$ and examined the parents’ attitudes about
HPV vaccination in Southeastern Serbia using
the questionnaire that consisted of two parts:
sociodemographic data and 15 items about
HPV infection, knowledge and awareness about
HPV vaccination. The children of all 615 parents
included in the study were vaccinated with at
least one dose of the vaccine, and there were 3.9
times more vaccinated girls than boys (398 girls
and 101 boys). Children from urban areas were
vaccinated significantly more often (90.2%), and
parents who had medical education showed a
higher level of knowledge about HPV infection and
vaccination. A large percentage of parents (78%)
mentioned all ways of transmitting HPV, while 82%
of parents knew ways to prevent this infection.
The pediatrician’s recommendation for vaccination
significantly influenced the acceptance of the HPV
vaccine, as in the study by Strbac et al. (9).

In a study conducted in Croatia in 2016 (11),
before the questionnaire about knowledge
and attitudes about the HPV infection and the
acceptance of HPV vaccination was applied,
parents were educated by school doctors and
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tivnije stavove prema vakcinaciji imali su roditelji
Zenske dece do 9 godina, roditelji sa vise znanja o
HPV infekciji, i oni koji su dobili preporuku pedija-
tra za vakacinaciju.

lako direktni podaci o incidenciji HPV infekci-
ja kod Skolske dece u Srbiji nisu dostupni, postoje
indikacije da je prisutnost HPV-a medu mladima
znacajna. Nizak obuhvat vakcinacijom ukazuje na
potrebu za dodatnim naporima u informisanju i
motivaciji roditelja i dece za vakcinaciju.

Podaci pokazuju da su zemlje sa najveéim
obuhvatom HPV vakcinacijom Sjedinjene Americke
Drzave i Australija. Izvestaj CDC za 2023. godinu
pokazuje da je u Sjednjenim Americkim Drzavama
procenat vakcinisanih adolescenata do 17 godina
sa obe doze HPV vakcine 61,4% (19). Australija je
dostigla pozeljnih 80% pokrivenosti HPV vakcinaci-
jom. Podaci za 2023. godinu pokazuju da je 84,2%
devoijcica i 81,8% decaka dobilo dve doze vakcine
(20).

Zakljucak

U bivS§im zemljama Jugoslavije na prihvatanje
vakcinacije protiv HPV-a od strane roditelja naj-
vedi uticaj su imale preporuke pedijatara. U vecini
studija ¢eSée se vakciniSu devojCice nego decaci,
a roditelji navode nedovoljno promovisanje HPV
vakcine. Neophodna je edukacija roditelja o HPV
infekciji i znacaju HPV vakcine, uvodenje HPV
vakcine u kalendar obavezne imunizacije i obez-
bedivanje besplatne vakcine, Sto ¢e doprineti
vecem obuhvatu mladih HPV vakcinom. Potrebna
su dalja istrazivanja faktora koji doprinose odbija-
nju roditelja da vakciniSu svoju decu HPV vakci-
nom.
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epidemiologists. After that, the parents filled out
the evaluation questionnaire that consisted of
sociodemographic data and ten statements about
the HPV infection and vaccination. The parents
were divided into two groups: those who are health
professionals and those who are not, and then the
answers of these two groups were compared. There
were no significant differences in knowledge and
attitudes about the HPV infection and vaccination
between these two groups of parents, which is
in contrast to the results of other studies, where
health professionals positively influenced the
attitudes of parents and adolescents about HPV
vaccination (17,18).

A study by Maric¢ et al. (12) was conducted in
Belgrade in two Health Centers in the period 2015-
2016. The questionnaire which was created for
this study was applied and it contained 43 items
(sociodemographic data, knowledge about HPV
infection and attitudes about HPV vaccination).
The majority of parents (71%) knew that the HPV
vaccine existed, and a quarter of them had a
positive attitude towards vaccination. The majority
of parents agreed with the statement that HPV
vaccination was insufficiently promoted in the
Republic of Serbia. The parents of female children
aged up to 9 years old had more positive attitudes
towards vaccination, as well as those who had more
knowledge about HPV infection and those who got
pediatrician’s recommendation for vaccination.

Although direct data on the incidence of HPV
infections among school children in Serbia are not
available, there are indications that the presence
of HPV among young people is significant. Low
vaccination coverage indicates that additional
efforts should be made to inform and motivate
children and parents to agree to vaccination.

Data show that the countries with the highest
HPV vaccination coverage are the United States
of America and Australia. The CDC Report for
the year 2023 shows that in the United States,
the percentage of adolescents by the age of 17
vaccinated with both doses of the HPV vaccine was
61.4% (19). Australia reached the desirable 80%
HPV vaccination coverage, and data for 2023 show
that 84.2% of girls and 81.8% of boys received two
doses of the vaccine (20).

Conclusion

In the former Yugoslav countries, pediatricians’
recommendations had the greatest influence on
parents’ acceptance of HPV vaccination. In most
studies, girls are vaccinated more often than boys,
and parents report the insufficient promotion of
the HPV vaccine. It is necessary to educate parents
about the HPV infection and significance of the
HPV vaccine, to introduce the HPV vaccine into
the calendar of mandatory immunization, and
provide the free vaccine, which will contribute to
the greater coverage of young people with the HPV
vaccine. Further research of factors that contribute
to parents’ refusal to vaccinate their children with
the HPV vaccine is necessary.
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rSAiETAK )

Uvod/Cilj: Tumori omotaca perifernih nerava (PNST) predstavljaju raznoliku grupu neoplazmi koje nastaju
iz Svanovih celija i fibroblasta perifernih nerava. Njihova heterogena priroda i varijabilna povezanost
sa sindromima neurofibromatoze (NF) zahtevaju sveobuhvatno razumevanje njihovih epidemioloskih i
klinickih karakteristika. Cilj ove studije je bio da se analiziraju klinicke i epidemioloske karakteristike osoba
sa tumorom omotaca perifernih nerava (PNST) kod kojih je dijagnoza postavljena tokom poslednjih pet
godina.

Metode: U ovoj studiji, sprovedena je retrospektivna analiza 46 pacijenata sa histoloski potvrdenim
tumorima omotaca perifernih nerava. Svi ispitanici ukljuc¢eni su u studiju u vremenskom periodu od 1.
januara 2020. do 1. januara 2025. Iz istorija bolesti ovih pacijenata prikupljeni su svi neophodni podaci.
Procenjeni su demografski podaci, tip tumora, anatomska lokalizacija, prisustvo neurofibromatoze,
vreme od pojave simptoma do operacije i klinicke manifestacije.

Rezultati: Svanomi su bili najéed¢i tip tumora (73,9%), a zatim maligni tumori omotaca perifernih
nerava (MPNST) (15,2%) i neurofibromi (10,9%). Najcesc¢a lokalizacija tumora bili su gornji ekstremiteti.
Neurofibromatoza tip 1 (NF1) je bila prisutna kod 19,6% pacijenata.

Zaklju¢ak: Tumori omotaca perifernih nerava su pretezno benigni i najées¢e se nalaze na gornjim
ekstremitetima. Neurofibromatoza ostaje vazan faktor rizika, posebno kod pacijenata sa viSestrukim
lezijama.

Kljuéne reéi: Tumori omotaca perifernih nerava, Svanom, Neurofibromatoza tip 1, MPNST

N

J

Uvod

Tumori perifernih nervnih omotaca (PNN)
predstavljaju heterogenu grupu lezija koje uklju-
Cuju benigne oblike - naj¢eS¢e Svanome i neuro-
fiborome - i maligne oblike poznate kao maligni
tumori perifernih nervnih omotaca (MPNN). lako
retki, ovi tumori zahtevaju znacajnu klini¢ku paznju
zbog svog potencijalnog maligniteta, lokalne agre-
sivnosti i povezanosti sa genetskim sindromima
kao sto je neurofibromatoza tipa 1 (NF1) (1-3).

Epidemioloske studije su pokazale da se PNN

najc¢esée javljaju na gornjim ekstremitetima, poseb-
no pogadajudi Zivce kao $to su srednji, ulnarni i radi-
jalni Zivac (4). lako redi, MPNN predstavljaju najvecu
klinicku pretnju i esto su povezani sa NF1 (5,6).

Metod

Ova serija slu¢ajeva je obuhvatila 46 pacijena-
ta sa histoloski potvrdenim tumorima perifernih
nervnih omotaca (PNNN), identifikovanim iz baze
podataka patologije jednog tercijarnog centra
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[SUMMARY )

Introduction/Aim: Peripheral nerve sheath tumors (PNSTs) represent a diverse group of neoplasms
arising from Schwann cells and fibroblasts of peripheral nerves. Their heterogeneous nature and variable
association with neurofibromatosis (NF) syndromes necessitate a comprehensive understanding of their
epidemiological and clinical profiles. The aim of this study was to analyze the clinical and epidemiological
characteristics of persons with peripheral nerve sheath tumors (PNSTs) diagnosed during the last five
years.

Methods: In this stusy, the retrospective analysis of 46 patients with histologically confirmed peripheral
nerve sheath tumors was conducted. All subjects were included in the study in the period from January
1st, 2020 to January 1st, 2025. All necessary data were collected from the medical records of these
patients. Demographic data, tumor type, anatomical location, presence of neurofibromatosis, time from
symptom onset to surgery, and clinical manifestations were evaluated.

Results: Schwannomas were the most common tumor type (73.9%), followed by malignant peripheral
nerve sheath tumors (MPNSTs) (15.2%) and neurofibromas (10.9%). The most frequent tumor localization
was the upper extremities. Neurofibromatosis type 1 (NF1) was present in 19.6% of patients.
Conclusion: Peripheral nerve sheath tumors are predominantly benign and most commonly located in
the upper extremities. Neurofibromatosis remains an important risk factor, particularly in patients with
multiple lesions.

Keywords: peripheral nerve sheath tumors, Schwannoma, Neurofibromatosis type 1, MPNST
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Introduction

Hearing is the sense that allows us to perceive
soPeripheral Nerve Sheath Tumors (PNSTs) repre-
sent a heterogeneous group of lesions that include
benign forms - most commonly schwannomas
and neurofibromas - and malignant forms known
as malignant peripheral nerve sheath tumors
(MPNSTs). Although rare, these tumors warrant
significant clinical attention due to their potential
malignancy, local aggressiveness, and association

with genetic syndromes such as neurofibromato-
sis type 1 (NF1) (1-3).

Epidemiological studies have shown that
PNSTs most frequently occur in the upper ex-
tremities, particularly affecting nerves such as the
median, ulnar, and radial nerves (4). Although less
common, MPNSTs pose the greatest clinical threat
and are frequently associated with NF1 (5,6).
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za negu, Neurohirurske klinike Univerzitetskog
Klinickog Centra Srbije. Analizirana je baza po-
dataka Neurohirurske klinike za poslednjih pet
godina (2020-2024. godine). Za svakog pacijenta
prikupljeni su podaci o polu, starosti, tipu tumora,
anatomskoj lokaciji, simptomima koji se javljaju,
prisustvu NF1/NF2 i vremenskom intervalu od
pojave simptoma do hirurske intervencije.

U statistickoj analizi podataka izraCunata je
srednja vrednost i standardna devijacija (SD) za
numericke varijable, a za kategorijalne varijable
frekvencije i procenti.

Rezultati

Ova serija slucajeva je obuhvatila 46 ispitanika
sa tumorima omotaca perifernih nerava. Od toga,
22 (47,8%) ispitanika su bile Zene, a 24 (52,1%)
muskarci. Sto se tice anatomske distribucije (slika
1), veéina pacijenata je imala tumor lociran na
gornjim ekstremitetima (58,7%), a zatim na donjim
(34,78%). Tumori u predelu glave i vrata primece-
ni su kod 6,5% ispitanika, dok kod ispitanika nije
pronaden tumor u predelu trupa.

Sto se tice tipova tumora (slika 2), $vanomi su
bili najcesc¢e primeceni i to kod 34 od 46 ispitan-
ika (73,9%). Neurofibromi su identifikovani kod
5 pacijenata (10,9%), a maligni tumori perifernih
nervnih omotaca kod 7 pacijenata (15,2%).

Najcesc¢a klinicka manifestacijatumora omotaca
perifernih nerava (slika 3) je bilo prisustvo opipljive
mase, prijavljene kod 71,7% pacijenata. Bol je bio
prisutan u 52,2% slucajeva, zatim senzorni deficiti
u 28,3% i motorna slabost kod 10,9% pacijenata.

Frequency

T
dex. sin sin

lokacija.tumora

Sto se tice neurofibromatoze, kod 9 pacijenata
(19,6%) je dijagnostikovana neurofibromatoza tipa
1 (NF1), a kod jednog pacijenta (2,2%) neurofibro-
matoza tipa 2 (NF2).

Prose¢no vreme od pojave simptoma do hiru-
rske intervencije za ovih 46 pacijenata je bilo
3,10+3,64 godine.

Diskusija

Ova studija predstavlja jednu od retkih
domacdih retrospektivnih analiza tumora perifernih
nervnih omotaca, pruzajuéi vredne uvide u njih-
ovu distribuciju, klinicku prezentaciju i povezanost
sa neurofibromatozom. Nasi rezultati su u skladu
sa vec¢inom prethodnih istrazivanja sprovedenih u
Evropi i Severnoj Americi.

Prevalencija i distribucija tumora

Najcesci tip tumora kod nasih ispitanika je bio
Svanom (73,9%), Sto je u skladu sa podacima koje
su objavili Sandberg i dr., koji su identifikovali Sva-
nome kao dominantne benigne tumore perifern-
ih nerava tokom perioda od 22 godine u Svedskoj
(1). Pored toga, nasa studija je pokazala da se ovi
tumori ceS¢e nalaze na gornjim ekstremitetima
(58,7%), Sto se i o¢ekuje s obzirom na vecéu gustinu
perifernih nerava i vecu dostupnost za otkrivanje i
dijagnozu u ovom regionu (2).

S druge strane, MPNST su cinili 15,2% svih
slucajeva — Sto predstavlja veéi udeo u poredenju
sa ve¢im epidemioloskim istraZivanjima kao Sto
je SEER (Surveillance Epidemiology and Results),
gde je ucestalost incidencija ovih maligniteta bila

30 4
25

20

Frequency

| - -
0= = = =k = — 1}
MPNST

Neurofibroma Schwannoma

dijagnoza

Slika 1. Tumori prema anatomskoj lokalizaciji i dijagnozi
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Methods

The case series included 46 patients with his-
tologically confirmed peripheral nerve sheath
tumors (PNSTs), identified from the pathology
database of a tertiary care center, the Clinic of
Neurosurgery of the Univeristy Clinical Center of
Serbia. The electronic database of the Clinic of
Neurosurgery was analyzed for the last five years
(2020-2024). For each patient, data were collect-
ed on sex, age, tumor type, anatomical location,
presenting symptoms, presence of NF1/NF2, and
the time interval from the symptom onset to sur-
gical intervention.

In the statistical analysis of data, the mean
value and standard deviation (SD) were calculated
for numerical variables, and frequencies and per-
centages for categorical variables.

Results

This case series included 46 subjects with pe-
ripheral nerve sheath tumors. Of these, 22 (47.8%)
were women and 24 (52.1%) were men. According
to anatomical distribution (Figure 1), the major-
ity of patients had a tumor located in the upper
extremities (58.7%), followed by the lower ex-
tremities (34.8%). Tumors in the head and neck
region were observed in 6.5% of subjects, while no
tumors were found in the trunk region.

As far as tumor types are concerned (Figure
2), schwannomas were the most common tumors
and they were observed in 34, out of 46 patients
(73.9%). Neurofibromas were identified in 5 pa-
tients (10.9%), and malignant peripheral nerve

Frequency

T
dex. sin sin

Localization

sheath tumors (MPNST) in 7 patients (15.2%).

The most common clinical manifestation of
peripheral nerve sheath tumors (Figure 3) was the
presence of a palpable mass, reported in 71.7%
of patients. Pain was present in 52.2% of cases,
followed by sensory deficits in 28.3% and motor
weakness in 10.9% of patients.

As far as neurofibromatosis is concerned, 9
patients (19.6%) were diagnosed with neurofibro-
matosis type 1 (NF1), and one patient (2.2%) with
neurofibromatosis type 2 (NF2).

The average time from the onset of symptoms
to the surgical intervention for these 46 patients
was 3.10£3.64 years.

Discussion

This study represents one of the few domestic
retrospective analyses of peripheral nerve sheath
tumors (PNSTs), offering valuable insights into their
distribution, clinical presentation, and association
with neurofibromatosis. Our results are consistent
with the majority of previous studies conducted in
Europe and North America.

Prevalence and Tumor Distribution

The most prevalent tumor type in our subjects
was schwannoma (73.9%), which is in line with
data reported by Sandberg et al, who identified
schwannomas as the dominant benign peripher-
al nerve tumors over a 22-year period in Sweden
(1). Additionally, our study shows that these
tumors are more commonly located in the upper
extremities (58.7%), which is expected given the

Frequency

- = —aF =
MPNST

Neurofibroma Schwannoma

Diagnosis

Figure 1. Tumors by anatomical region and diagnosis
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dijagnoza

MPNST (15%)

Neurofibroma (11

Schwannoma (74%)

Slika 2. Distribucija pacijenata sa klinickim man-
ifestacijama tumora omotaca perifernih nerava
prema tipu tumora

znatno niza (manje od 0,1% svih sarkoma mekih
tkiva) (3,4). Ova neslaganja mogu biti rezultat pris-
trasnosti u izboru ispitanika za ukljucivanje u is-
traZivanje svojstvenu tercijarnom centru za negu
ili ograni¢en vremenski obim studije.

Klinicka prezentacija i dijagnosticki izazovi

Najcesce klinicke manifestacije nasih ispitanika
u nasoj kohorti bile su palpabilna masa i bol, sto se
poklapa sa nalazima drugih studija (2,5). Medutim,
senzorni i motorni deficiti su bili redi, Sto ukazuje
na to da su mnogi benigni tumori dijagnostikovani
u kasnijoj fazi, ¢esto nakon Sto dostignu znacajnu
veli¢inu.

Primetno je da je prosecno vreme od pojave
simptoma do hirurske intervencije bilo priblizno 3
godine, $to istice podmuklu prirodu klinicke pro-
gresije i verovatna kasnjenja u postavljanju dijag-
noze. Ovo zapaZanje je u skladu sa nalazima Amiri-
jana i sar., koji su takode istakli da MPNST cesto
ostaju nedijagnostikovani dok ne postanu znacajni
ili ne proizvedu neuroloske deficite (3).

Neurofibromatoza kao faktor rizika

Priblizno 20% pacijenata u nasoj kohorti imalo
je potvrdenu neurofibromatozu tipa 1 (NF1), Sto
je u skladu sa prethodnim klinickim serijama koje
su izveStavale o ucestalosti NF1 kod 15-25% paci-
jenata sa tumorima perifernih nerava (6). Vazno je
naglasiti da su pacijenti sa NF1 pokazali povecan
rizik od visestrukih tumora, $to je u nasoj studiji

Motorna slabost

A

Slika 3. Distribucija pacijenata sa klinickim man-
ifestacijama tumora omotaca perifernih nerava
prema klinickoj manifestaciji

dokazano slucajevima koji uklju¢uju viSestruke
Svanome ili kombinacije Svanoma i neurofibroma.

Iznenadujuée, u nasem istraZivanju nijedan
slu¢aj MPNST u naSem uzorku nije bio povezan ni
sa NF1 nisa NF2, $to je u suprotnosti sa nalazima iz
vecih serija slucajeva (npr. SEER i brazilske studije),
gde je NF1 identifikovan kao glavni faktor rizika za
malignu transformaciju benignih lezija (3,7). Ovaj
nalaz se moze pripisati malom broju ispitanika uk-
lju¢enih u nasu studiju, ali takode pokre¢e mogu-
¢nost nepoznatih patogenih mehanizama koji leze
u osnovi sporadi¢nih MPNST.

Uporedni podaci i kontekst zdravstvene zastite

Studije iz Brazila koje analiziraju lecenje u okviru
javnog zdravstvenog sektora ukazuju na to da je
hirursko le¢enje tumora perifernih nerava finan-
sijski zahtevno i da postoje znacajne razlike u pris-
tupu dijagnostickim i terapijskim resursima (7,8).
lako nije direktno procenjeno u nasoj studiji, pro-
duZeno vreme do operacije ukazuje na potencijalne
sistemske prepreke ranoj dijagnozi — kriti¢no pod-
rucje za poboljSanje sistema zdravstvene zastite.

Stavie, istrazivanja koja se bave socioekon-
omskim i rasnim razlikama u preZivljavanju MPNST
istiCu znacajnu heterogenost u pristupu lecenju i
ishodima, ¢ak i unutar zemalja sa visokim prihodi-
ma (9). Ovi uvidi su klju¢ni za oblikovanje strategi-
ja javnog zdravlja i planiranje specijalizovanih cen-
tara za tumore nerva.
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Diagnosis

MPNST (15%)

Neurofibroma (11

Schwannoma (74%)

Figure 2. Distribution of patients with clinical man-
ifestations of peripheral nerve tumors by type of
tumor

higher density of peripheral nerves and the great-
er accessibility for detection and diagnosis in this
region (2).

On the other hand, MPNSTs accounted for
15.2% of all cases - representing a higher propor-
tion compared to larger epidemiological datasets
such as SEER (Surveillance Epidemiology and Re-
sults), where the incidence of these malignancies
is considerably lower (less than 0.1% of all soft
tissue sarcomas) (3,4). This discrepancy may re-
flect sample selection bias inherent to a tertiary
care center or the limited temporal scope of the
study.

Clinical Presentation and Diagnostic Challenges

The most frequent clinical manifestations in
our cohort were palpable mass and pain, which
is consistent with the findings from other stud-
ies (2,5). However, sensory and motor deficits
were less common, suggesting that many benign
tumors were diagnosed at a later stage, often after
reaching significant size.

It was observed that the mean duration from
symptom onset to surgical intervention was ap-
proximately 3 vyears, highlighting the insidious
nature of clinical progression and likely delays in
diagnostic evaluation. This observation is consis-
tent with the findings of Amirian et al, who also
reported that MPNSTs often remain undiagnosed
until they become sizable or produce neurological
deficits (3).

Motor weakness

A

Figure 3. Distribution of patients with clinical man-
ifestations of peripheral nerve tumor by clinical
manifestation

Neurofibromatosis as a Risk Factor

Approximately 20% of patients in our cohort
had confirmed neurofibromatosis type 1 (NF1),
which is consistent with prior clinical series re-
porting NF1 prevalence in 15-25% of patients
with peripheral nerve tumors (6). It is important
to emphasize that patients with NF1 exhibited an
increased risk for multiple tumors, as evidenced in
our study by cases involving multiple schwannom-
as or combinations of schwannomas and neurofi-
bromas.

Surprisingly, in our study, no MPNST cases in
our sample were associated with either NF1 or
NF2, which contrasts with findings from larger
series (e.g. SEER and Brazilian studies), where NF1
is identified as a major risk factor for malignant
transformation of benign lesions (3,7). This finding
may be attributed to the small number of subjects
included in our study, but also raises the possibili-
ty of unknown pathogenic mechanisms underlying
sporadic MPNSTs.

Comparative Data and Healthcare Context
Studies from Brazil analyzing treatment within
the public healthcare sector indicate that surgical
management of peripheral nerve tumors is finan-
cially demanding and that significant disparities
exist in access to diagnostic and therapeutic re-
sources (7,8). Although not directly assessed in
our study, the prolonged time to surgery suggests
potential systemic barriers to early diagnosis—a
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Ogranicenja studije

Glavno ogranicenje studije je retrospektivni
dizajn i mali broj ispitanika, Sto ograni¢ava gen-
eralizaciju rezultata. Nedostatak multivarijantne
analize i molekularnih podataka dodatno smanjuje
dublje razumevanje patogeneze tumora.

Preporuke za buduca istrazivanja

Buducda istraZivanja treba da obuhvate vede,
multicentricne prospektivne studije koje uklju-
¢uju molekularne biomarkere, praéenje recidi-
va, poredenje sporadi¢nih i sindromskih oblika
tumora, kao i analizu troskova i dostupnosti lecen-
ja.

Zakljucak

Tumori perifernog nervnog omotaca su retki,
ali klini¢ki znacajni entiteti. Svanomi su najéesdi i
pretezno su benigni, dok MPNST predstavljaju ma-
ligni oblik sa potencijalno loSom prognozom. Pov-
ezanost sa NF1 ostaje klinicki vazna, posebno zbog
povecanog rizika od viSestrukih lezija. Neophodna
su dalja detaljnija istrazivanja u ovoj oblasti.
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Autori su izjavili da nema konflikta interesa.
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Studija je odobrena od strane Etickog odbora
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u skladu sa odredbama Zakona o zastiti podata-
ka o li€nosti Republike Srbije, sa uvidom u doku-
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critical area for healthcare system improvement.

Furthermore, research addressing socioeco-
nomic and racial disparities in MPNST survival
highlights significant heterogeneity in treatment
access and outcomes, even within high-income
countries (9). These insights are crucial for shaping
public health strategies and planning for special-
ized nerve tumor centers.

Study Limitations

The main limitation of this study is its retro-
spective design and the small number of subjects,
which may limit the generalizability of findings.
The lack of multivariate analysis and molecular
data additionally reduces a deeper understanding
of tumor pathogenesis.

Recommendations for Future Research

Future research should include larger, multi-
center prospective studies that include molecular
biomarkers, tracking of recurrence rates, compar-
ative analysis of sporadic and syndromic tumor
forms, as well as the analysis of costs and avail-
ability of treatment.

Conclusion

Peripheral nerve sheath tumors are rare but
clinically significant entities. Schwannomas are
the most common and are predominantly benign,
whereas MPNSTs represent the malignant form
with potentially poor prognosis. The association
with NF1 remains clinically important, particularly
due to the increased risk of multiple lesions. More
detailed research is needed in this field.
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UPUTSTVO AUTORIMA

U casopisu Zdravstvena zastita objavljuju se originalni naucni radovi, prethodna saopstenja, pregledi
i stru¢ni radovi, kratka saopstenja, uvodnici, pisma uredniku, meta-analize, prikazi bolesnika, aktuelne
teme, prikazistrucnih knjiga i skupova, i drugo, iz svih oblasti medicine, farmacije, biohemije, stomatologije
i menadZmenta u zdravstvu.

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

Casopis je u reZimu otvorenog pristupa (engl. Open Access) od septembra 2019. godine i objavljuje
se Cetiri puta godisnje. Svi autori da bi poslali rukopis za objavljivanje u ¢asopisu elektronski treba da
budu registrovani e-mail adresom na internet stranici ¢asopisa: https://aseestant.ceon.rs/index.php/
zdravzast. Ukoliko postoji bilo koji problem u procesu elektronskog slanja rukopisa, rukopis se moze
proslediti na e-mail: urednik@komorazus.org.rs.

Priprema rukopisa za objavljivanje u ¢asopisu

Rukopis dostaviti na engleskom ili spskom jeziku (latinicom), sa rezimeima na srpskom i engleskom.
Tekst rada piSe se sa proredom 1,5 na stranicama A4 formata. Kuca se u programu za obradu teksta
Word, fontom Times New Roman i veli¢inom slova 12 i marginama od 25 mm. Izbegavati deljenje reci
(hifenacije), kao i bold i italic slova. Originalni ¢lanci, opsti pregledi (uslov da autori navedu 5 autocitata)
i meta-analize ne smeju prelaziti 16 strana (bez priloga), stru¢ni rad i aktuelne teme 10 strana, ¢lanci
iz istorije medicine, kazuistika (prikaz jednog ili serije sluc¢ajeva) i prethodna saopstenja — 8 strana, a
komentari, pisma uredniku, izvestaji sa skupova i prikazi knjiga 3 strane. Za izradu grafickih priloga koristiti
program Windows iz programskog paketa Microsoft Office (Excel, Word Graph).

Delovi rada su: naslovna strana, sazetak na srpskom i engleskom jeziku sa klju¢nim recima na srpskom
i engleskom jeziku, tekst rada (Uvod, Metode, Rezultati, Diskusija, Zakljucak, Literatura, Zahvalnica) i
prilozi.

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

Naslovna strana

Navesti naziv rada (velikim slovima), puna imena i prezimena autora, njihove struc¢ne titule i nazive
ustanova i mesta u kojima rade. Imena autora povezati sa nazivima ustanova indeksiranim arapskim
brojevima. Takode navesti ime i prezime autora za korespondenciju, njegovu ustanovu, adresu ustanove,
broj telefona i e-mail adresu.

Sazetak i klju€ne reci

Druga strana treba da sadrZi: naslov rada, strukturisani sazetak do 250 reci i klju¢ne reci na srpskom
jeziku. SaZetak se sastoji iz Cetiri dela: Uvod/Cilj, Metode, Rezultati i Zakljucak. Ispod saZetka navodi se
3-8 kljucnih redi. Kod prikaza jednog ili serije slu¢ajeva saZetak ima tri dela: Uvod/cilj, Prikaz bolesnika
i Zakljucak, a kod preglednih radova saZetak je deskriptivan (bez podcelina). Trec¢a strana je identi¢na
drugoj, ali je na engleskom jeziku.
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INSTRUCTIONS 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-analyses, case reports,
actual topics, reviews of expert books and conferences, 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: https://aseestant.ceon.
rs/index.php/zdravzast 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. Avoid hyphenation
as well as bold and italic letters. Original articles, reviews (condition for authors to cite 5 self-citations)
and meta-analyses must not exceed 16 pages (without attachments), professional articles and actual
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, conference 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 affiliation. 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
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Uvod/Cilj

Uvod treba da bude jasan i direktno povezan sa predmetom istraZivanja. Treba da pruZi najvaznije
informacije o problematici kojom se bavi rad, kao i to $ta je do sada o tom problemu istrazivano tj.
poznato, a Sta je nepoznato, malo poznato, ili postoje kontroverzni podaci. Posle uvodnih napomena
potrebno je navesti cilj rada.

Metode

U ovom delu autori opisuju kako je studija izvedena, obrazlazu izbor metoda i dizajn istrazivanja.Podceline
metoda rada mogu biti: dizajn studije (npr. kvantititavno ili kvalitativno istrazivanje, deskriptivna ili
analiticka ili eksperimetalna studija, itd.), izbor ispitanika (kriterijumi za ukljucivanje i iskljucivanje iz
studije), eticki aspekti (broj pod kojim je studija odobrena od etickog komiteta), instrumenti istrazivanja
(nacin prikupljanja podataka, specificnosti koris¢enih instrumenata) i statisticka analiza podataka (vrste
testova). Vazno je navesti podatke iz literature za poznate metode, ukljucujuci i statisticke.

Rezultati
Tekstualno opisati rezultate istraZzivanja prezentovane logi¢ckim redosledom kroz tabele, grafikone i
ilustracije (prilozi se navode iza Literature).

Diskusija
Rezultate istrazivanja uporedite sa rezultatima drugih ve¢ publikovanih relevantnih istrazivanja (ako je to
mogucde ne starijim od pet godina).

Literatura

Rukopisi se pripremaju u skladu sa Vankuverskim dogovorom. Literaturni podaci oznacavaju se arapskim
brojevima, npr. (6), redosledom kojim se pojavljuju u tekstu. Informacije o citiranju mogu se naéi na
internet stranici https://www.nlm.nih.gov/bsd/uniform_requirements.html. Pri citiranju literature,
navode se svi autori, ali ako broj autora prelazi 6, navodi se prvih Sest autora i dodaje et al. Broj radova
u spisku literature ne treba da prelazi 30. Podaci sa Interneta citiraju se uz navodenje datuma pristupa
tim podacima. Clanke koji su prihvaéeni za publikovanje, ali nisu objavljeni, treba oznaciti sa u $tampi (in
press). Uz svaku referencu treba navesti DOI broj ¢lanka.

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 istrazivanja.

Prilozi

Priloge Cine tabele, slike (fotografije, crtezi, sheme, grafikoni) i video-prilozi. Svi prilozi moraju biti na
srpskom i engleskom jeziku. Za sve priloge mora postojati naslov koji se navodi iznad priloga. Svi prilozi se
oznacavaju arapskim brojevima prema redosledu navodenja u tekstu. Koris¢enje skraéenica u naslovima
ili bilo kom delu priloga obavezno objasniti ispod datog priloga.

96



Health Care 54(2), 2025

review papers, the summary is descriptive (without subsections). The third page is identical to the other,
but is in English.

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/bsd/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. 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 REKLAMIRANIJE
Postovani,

U okviru Casopisa Zdravstvena zastita imate mogucnost oglasavanja i reklamiranja vasih proizvoda
i usluga, kao i svih vidova kontinuirane edukacije i publikacija (monografija, knjiga, itd.) svim nasim
korisnicima.

Ovaj naucni Casopis je za sve lekare, farmaceute i stomatologe. U njemu se objavljuju neobjavljeni
originalni naucni radovi, pregledni i struéni ¢lanci, kratka saopStenja, uvodnici, pisma uredniku, meta-
analize, prikazi bolesnika, aktuelne teme, prikazi stru¢nih knjiga i skupova, i drugo, iz javnog zdravlja,
zdravstvenog osiguranja i ekonomike, menadzmenta u zdravstvu i svih drugih oblasti medicine, farmacije
i stomatologije, ¢&ime se doprinosi promociji i razvoju nauke, struke i nauéno-istrazivackog rada. Stampa
se na srpskom ili engleskom jeziku sa rezimeima na srpskom i engleskom.

Cene reklama i oglasa u ¢asopisu su:
1. Oglas u crno-beloj tehnici A4 formata za jedan broj 10.000,00 dinara, a za celu godinu (Cetiri
broja) 30.000,00 dinara.
2. Oglas u boji A4 formata za jedan broj 20.000,00 dinara, a za celu godinu (Cetiri 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 (Cetiri broja) 60.000,00 dinara.
4. Oglas u boji na koricama A4 formata za jedan broj 40.000,00 dinara, a za celu godinu (Cetiri broja)
120.000,00 dinara.

Za sva obavestenja, uputstva i ponude obratite se Uredniku ¢asopisa: urednik@komorazus.org.rs
Sredstva se upladuju Komori zdravstvenih ustanova Srbije na Ziro racun broj 205-4707-32 preko
Komercijalne banke.
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INVITATION TO ADVERTISE
To whom it may concern:

The Journal of Health Care, issued by the Chamber of Health Institutions offers the possibility of
advertisement and promotion of all forms of continued education and publications (books, monographs,
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, actual topics, depictions of expert books and conferences. In this way, the journal contributes
to the 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 for all additional information, questions or inquiries:
urednik@komorazus.org.rs
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