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Introduction

According to the definition of the Law on Pension 
and Disability Insurance, occupational diseases are 
caused by a prolonged and direct impact of the work 
process and conditions in the workplace, i.e. work tasks 
that the insured person has performed. The basic re-
quirement for a disease to be acknowledged as occu-
pational is the existence of an objectively proven caus-
al relationship between work done in the workplace 

and the development of the disease and that the disease 
is listed in the Regulations for Determining Occupa-
tional Diseases (hereafter Regulations) [1, 2].

The current Regulations of the Republic of Serbia, 
issued in 2003, identify 56 diseases or groups of dis-
eases resulting from exposure to occupational hazards 
at the workplace. The same Regulations define the 
types of risks under which diseases occur, as well as 
more detailed requirements for their acknowledgement 
[2–4].

Summary
Introduction. Anthropozoonoses are diseases that affect humans 
and animals and they can be transmitted naturally from animals to 
humans. The aim of this study was to identify characteristics and 
types of occupational hazards that lead to occupational anthropo-
zoonoses, determine their incidence  in economic activities of the 
Autonomous Province of Vojvodina. Material and Methods. Us-
ing a descriptive, epidemiological study we analysed the occupa-
tional anthropozoonoses occurring in the Vojvodina which were 
registered at the Institute of Occupational Health Novi Sad, Serbia, 
from 1992 to 2016. Results. In the observed period, a total of 481 
occupational diseases were identified, out of which 62 (12.9%) 
cases were the occupational infectious diseases. A total of 19 cases 
of occupational anthropozoonoses were registered. The average 
annual incidence of occupational anthropozoonoses was 0.96 per 
100,000 employees. The linear trend of annual incidence was neg-
ative. The average age was 44.05±8.34 years. Male patients ac-
counted for 73.7% of cases. The average length of service among 
patients was 19.63±8.2 years. Conclusion. In addition to the imple-
mentation  of available specific immunization measures and per-
sonal protection measures that prevent contact with pathogens, it is 
important to continuously educate workers concerning the work-
place risks and perform preventive medical examinations in order 
to enable early recognition and treatment of the disease. In addition, 
continuous education of  medical practitioners of different speci-
alities would help to better identify occupational anthropozoonoses.
Key words: Epidemiology; Occupational Diseases; Zoonoses; 
Risk Factors; Epidemiologic Studies; Incidence; Vaccination

Sažetak
Uvod. Antropozoonoze su oboljenja ljudi i životinja  koja se 
pod prirodnim uslovima mogu preneti sa životinje na ljude. Cilj 
rada je analiza karakteristika i vrsta profesionalnih štetnosti 
koja dovode do profesionalnih  antropozoonoza i njihove 
učestalosti u privrednim delatnostima Autonomne Pokrajine 
Vojvodine.Materijal i metode. Upotrebom deskriptivne 
epidemiološke studije, izvršena je analiza profesionalnih antro-
pozoonoza u Vojvodini u periodu od 1992. do 2016. godine koje 
su registrovane u Zavodu za zdravstvenu zaštitu radnika Novi 
Sad, Srbija. Rezultati. U posmatranom periodu utvrđeno je 
ukupno 481 profesionalno oboljenje, od kojih su 62 slučaja 
(12,9%) profesionalna infektivna oboljenja. Registrovano je 19 
slučajeva profesionalnih antropozoonoza. Prosečna godišnja 
stopa incidencije iznosila je 0,96 profesionalnih antropozoono-
za na 100 000 zaposlenih. Linearni trend kretanja prosečne 
godišnje incidencije bio je negativan. Muškarci su činili 73,7% 
slučajeva. Prosečan uzrast obolelih bio je 44,05 ± 8,34 godine. 
Prosečan radni staž obolelih iznosio je 19,63 ± 8,2 godine. 
Zaključak. Pored primene specifičnih mera imunizacije, uko-
liko postoje, kao i ličnih mera zaštite koje sprečavaju kontakt 
sa uzročnicima, značajna je edukacija radnika o rizicima i 
sprovođenje preventivnih lekarskih pregleda radi rane identi-
fikacije obolelih radnika. Kontinuirana edukacija lekara 
različitih specijalnosti pomogla bi češćoj identifikaciji profe-
sionalnih antropozoonoza.
Ključne reči: epidemiologija; profesionalna oboljenja; zoonoze; 
faktori rizika; epidemiološke studije; incidenca; vakcinacija
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The institutions authorized for the acknowledge-
ment of occupational diseases in the territory of the 
Republic of Serbia are the Institute for Occupation-
al Health of Serbia “Dr. Dragomir Karajović” Bel-
grade, the Institute for Occupational Health Novi 
Sad, the Institute for Occupational Health Niš, and 
the Military Medical Academy Institute for Occu-
pational Medicine Belgrade, which all function in 
accordance with the current Regulations [5].

According to the current Regulations, occupational 
infectious diseases (OID) are divided into five groups. 
They occur as a result of exposure to biological patho-
gens in the working environment and can be: tropical 
and imported diseases, anthropozoonoses, viral hep-
atitides, human immunodeficiency virus infection (and 
acquired immunodeficiency syndrom as a terminal 
stage) and tuberculosis. In all of these diseases, it is 
necessary to prove a contact with the biological agent, 
as well as spatial and temporal association with the on-
set of the disease [2]. Tropical and imported contagious 
diseases occur in workers employed in areas where 
these diseases are endemic and/or epidemic (viral he-
morrhagic fevers, yellow fever, cholera, plague, ma-
laria, leishmaniasis, amoebiasis, etc.) [6].

There are several basic ways of acquiring occupa-
tional anthropozoonoses:

1. Contact with diseased animals, their corpses, 
and infected products of animal or plant origin 
(skin, hair, wool, buns, meat, fur, pettitoes, milk, 
grain, straw, hay, cotton).

2. Contact with a vector, i.e. a living organism 
that transmits an infectious agent between people 
or between animals and humans.

3. Working under conditions leading to a contact 
with infected soil, water and air [7–9].

Anthropozoonoses are diseases of humans and ani-
mals, which can be transmitted from animals to humans 
under natural conditions. They often occur in a particu-
lar geographical area and are most commonly seasonal, 
sporadic or in the form of minor epidemics [10–12].

Anthropozoonoses are as old as human race and 
accompany it through history. They have epidemio-
logical-medical and social significance [13]. By 2001, 
around 1,415 pathogenic agents infectious for humans 
were identified, of which 217 viruses and prions, 538 
bacteria and rickettsia, 307 fungi, 66 protozoa, and 
287 worms. Out of these agents, anthropozoones ac-
count for 61% (about 868 species) [14].

People working with diseased animals or their prod-
ucts can be infected with various agents from the group 
of anthropozoonoses [15]. Lack of laboratory diagnos-
tics prevents the perception of the extent and actual 
frequency of these diseases, which most often go un-
derrecognized, and consequently underreported [16].

In the territory of the Autonomous Province of 
Vojvodina (APV), the following anthropozooneses 
have been registered so far: Queensland fever (Q 
fever); Lyme borreliosis; leptospiroses; tularemia 

or rodent plague; brucellosis, and anthrax. In addi-
tion to these anthropozoonoses, viral hemorrhagic 
fevers have been recorded in the territory of Serbia.

The aim of our study was to analyze characteris-
tics and types of occupational hazards that may lead 
to occupational anthropozooneses, determine their 
incidence in the economic activities of the APV, as 
well as to propose adequate prevention measures.

Material and Methods

Research was designed as a descriptive epide-
miological study. The research materials were doc-
umentation on occupational anthropozoonses rec-
ognized in the APV during a twenty-five-year pe-
riod (from 1992 to 2016). 

The source of data for this study were expert re-
ports about  occupational diseases in the APV, es-
tablished at the Novi Sad Institute of Occupational 
Health, the only authorized institution for acknowl-
edging occupational diseases in the APV territory,  
in accordance with the current Regulations [2–5].

Except of demographic characteristics, the ex-
pert reports contain data about work history, epide-
miological information, performed laboratory pro-
cedures, and reports of other specialists who esti-
mated the working ability.

The common requirements for the acknowledge-
ment of occupational contagious diseases are:

 – The employee worked on jobs and work plac-
es where contact was made with the causative bio-
logical factor, i.e. there is evidence of temporal and 
spatial association;

 – There is a clinical picture of an infectious dis-
ease in an acute, subacute and chronic stage,  or of a 
condition after recovery from the disease (the diag-
nosis established by an infectious disease specialist);

 – There is data providing information on the cur-
rent epidemiological conditions  in the family and in 
the environment - outside the workplace. 

In addition to the above-mentioned requirements, 
for tropical imported diseases, it is necessary to deter-
mine whether the employee has been working in ar-
eas where these diseases are endemic and/or epidem-
ic. For the acknowledgement of viral hepatitides and 
HIV infection (AIDS) as occupational diseases, it is 
necessary that there was a proven  parenteral contact 
of the patient with a biological agent. According to the 
Regulations, the clinical picture of tuberculosis should 
be caused by tuberculosis bacilli resistant to anti-tu-
berculosis drugs [2–4, 15].

Data on employees classified by economic activities 
were taken from the statistical annals of the former 
Federal Republic of Yugoslavia, the former Federal 
Republic of Serbia and Montenegro, and the current 
Republic of Serbia, as well as from the database of 
the National Institute for Statistics.

Characteristics of the studied groups were pre-
sented using basic indicators of descriptive statis-
tics. The incidence of occupational diseases and 
occupational infectious diseases was calculated per 
100,000 employed people.

Abbreviations
OID – occupational infectious diseases
APV – Autonomous Province of Vojvodina
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Distribution of characteristics by the groups was 
analysed by the non-parametric chi-square test, or 
by Fischer test in cases where any of the studied 
groups had fewer than five elements. For p<0.05 the 
difference between the observed distributions was 
considered statistically significant, and p<0.01 in-
dicated a highly statistically significant difference.

Comparison of average values for age and length 
of service between the two groups was done using 
the t-test. Mean values for more than two groups 
which simultaneously appear were compared with 
the ANOVA Tucky’s test. All calculations were 
made with the statistical software Statistica 12 [17].

The study was carried out at the Institute of Occu-
pational Health Novi Sad, which is a teaching base of 
the University of Novi Sad, Faculty of Medicine Novi 
Sad, Serbia.

Results

In the study period, a total of 481 occupational dis-
eases were registered in APV, of which 62 cases of 
OID. Out of 62 cases of OID, there were 41 cases of 
occupational viral hepatitides, 19 cases of occupation-
al anthropozoonoses, and two cases of occupational 
tuberculosis (Graph 1).

Of 19 cases of occupational anthropozoonoses, 
a total of 11 cases of Q fever were registered, and 
they accounted for 57.9% (Graph 2).

As shown in Graph 3, anthropozoonoses main-
ly sporadically occurred, except an epidemic of Q 
fever in 2001 (in the period from May 23 – June 6, 
2011). There were 10 registered cases in the epi-
demic and all employees worked in the meat indus-
try, on the cattle slaughter line, nine workers and a 
supervising technologist. In addition to this epi-
demic, in the period from 1992 to 2011 there was a 
sporadic case of occupational Q fever in 2006, in a 
person who worked in pig breeding. Of all anthro-
pozoonosis cases, five were female and all had Q 
fever. Average of 0.76 cases of anthropozoonoses 
per year were registered in the observed period. The 
average incidence was 0.96 per 100.000 employees 
in the fields of agriculture, agricultural services, 
hunting, fishing, forestry and food industry.

The linear trend of average annual incidence was 
negative with a decrease coefficient of -0.002 per 
year, described by the equation y = -0.002x + 0.560 
(Graph 4).

Male patients accounted for 73.7% of cases but there 
was no statistically significant difference by gender in 
groups of causative agents (0.1540) (Table 1). As re-
gards age of patients, there was no statistically signifi-
cant difference between those with occupational an-
thropozoonoses (p = 0.4919). The oldest average age 
was recorded in workers with Lyme disease (48 years), 
and the youngest was a patient with Q fever (41.8 years). 
Fischer’s nonparametric test confirmed that there was 
no statistically significant difference in the distribution 
of diseases with regard to education level (p=0.5952). 
Tularemia was found in one worker aged 53, with a 
15-year length of service and 2 years of exposed work. 

The longest overall length of service was re-
corded in workers with Lyme disease (27.25 years), 
and with regard to exposed work in those with Q 
fever (12 years) (Table 2). Using the ANOVA there 
were no statistically significant differences between  
average values of the total (p = 0.0732) or the ex-
posed (p = 0.6387) length of service. Q fever was 
the cause of occupational disease in workers em-
ployed at the following  workplaces: meat produc-
tion technologist, slaughtering line worker (82% of 
cases) and pig feeding manager.

Discussion

In the observed period, a total of 19 cases of 
occupational anthropozoonoses were registered in 
the APV; Q fever (57.9%), Lyme disease (21%), lept-
ospirosis (15.8%), and tularemia (5.3%). Anthropo-
zoonoses have different etiologies and a polymor-
phic clinical picture; therefore, without laboratory 
tests, it is difficult to establish the diagnosis. During 
our study, occupational anthropozoonoses occurred 
sporadically and only once as an epidemic. The sea-
sonal character is conditioned by the presence of a 
vector and reservoir of causative agents, i.e., temporal 
and spatial contact of people in natural focuses of in-
fection [10, 11].

Zoonoses accounted for 30.6% of all OID in our 
study, which is almost three times higher than in Croatia 

Graph 1. Distribution of occupational infectious diseases 
by causative agents, 1992–2016 in the Autonomous Prov-
ince of Vojvodina
Grafikon 1. Struktura profesionalnih infektivnih oboljenja 
prema uzročniku bolesti u Vojvodini, od 1992 do 2016. 
godine
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66,1%
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Graph 2. Distribution of occupational anthropozoonoses 
by causative agents in the Autonomous Province of Vojvo-
dina, 1992–2016
Grafikon 2. Struktura profesionalnih antropozoonoza pre-
ma uzročniku bolesti u Vojvodini od 1992 do 2016. godine
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in the period 2001–2010, as recorded by Krišt D. et al., 
where they accounted for 10% of all OID (110 OID in 
total) [18]. An average incidence of anthropozoonoses 
in Vojvodina in the period 2005–2014 was 7.64 per 
100,000 inhabitants; it was the highest in 2005 (18.6 per 
100,000) and the lowest in 2010 (3.7 per 100,000) [16]. 
However, unlike the general population, the average 
incidence of anthropozooses among workers in our 
study was six times lower (0.96 per 100,000 workers).

Among occupational anthropozoonoses, males were 
significantly more frequently affected (73.6%), which 
is in agreement with the gender distribution of anthro-
pozoonoses among the general population in the areas 
of the APV, Serbia and the city of Belgrade [19–22]. 

We identified an epidemic of Q fever in 2001 in a 
livestock slaughterhouse. There were 10 recorded cas-
es during the epidemic and all affected persons worked 
on slaughter lines; nine workers and one supervising 

Graph 3. Distribution of occupational anthropozoonoses 
among workers in agriculture, agricultural services, hunt-
ing, fishing, forestry and food industry: A) Number of 
cases, and B) Incidence per 100.000 workers
Grafikon 3. Struktura profesionalnih antropozoonoza 
zaposlenih u poljoprivredi, poljoprivrednoj uslužnoj 
delatnosti, lovu, ribolovu, šumarstvu i prehrambenoj 
industriji: A) Broj slučajeva i B) Incidencija na 100.000 
zaposlenih

Graph 4. Linear trend of the average annual incidence 
of occupational anthropozoonoses in the Autonomous 
Province of Vojvodina, 1992–2016
Grafikon 4. Kretanje linearnog trenda prosečne godiš-
nje incidencije profesionalnih antropozoonoza u Vojvo-
dini od 1992 do 2016. godine

Table 1. Analysis of occupational anthropozoonoses in the APV by gender, age and education, 1992–2016 
Tabela 1. Analiza profesionalnih antropozoonoza u Vojvodini prema polu, starosti i stručnoj spremi obolelih u 
periodu 1992–2016. godine

Occupational anthropozoonoses
Profesionalne antropozoonoze

Total (%)
Ukupno (%)

Q fever
Kju groznica

Lyme disease
Lajmska bolest

Leptospirosis
Leptospiroza

Tularemia
Tularemija p

Total/Ukupno 19 (100) 11 4 3 1
Gender/Pol Male/Muškarci 14 (73.7) 6 4 3 1

0.1540Female/Žene 5 (26.3) 5 0 0 0
Age/Uzrast Mean (X)

Srednja vrednost 44.05 41.82a 48.0a 44.0a 53 0.4919
±SD 8.34 8.33 8.83 7.94

Educational 
level
Stručna
sprema

8yrs
Osnovna školska sprema 6 5 0 1 0

0.595211-12yrs
Srednja stručna sprema 12 5 4 2 1

≥16yrs/Visoka i viša 
stručna sprema 1 1 0 0 0

a superscripts mark classes (obtained by the ANOVA) with mean values, *only one patient had tularemia and was not included into the 
ANOVA
amalim slovima su obeležene klase (dobijene ANOVA analizom) kojima pripadaju srednje vrednosti, *od tularmije je oboleo samo jedan 
radnik pa nije uvršten u ANOVA analizu
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technologist. In addition to these cases, another case of 
occupational Q fever was reported in 2006 in a person 
who worked on pig breeding. In our study, most cases 
of this disease were registered in late May and early 
June (90% of cases of occupational Q fever). In Vojvo-
dina, about 90% of cases of Q fever in the general 
population were recorded at the end of winter and in 
early spring, because the main source of the infection 
with Coxiella burnetii (C. burnetii) are domestic ani-
mals especially sheep in the season of bringing forth 
lambs. Human Q fever is mainly transmitted by aero-
sol infection. Occurrence at a certain time of the year 
is a consequence of the presence of the transmitter and 
the reservoir of the causative agent [10, 11, 20].

Unlike Vojvodina, where occupational Q fever was 
the leading zoonosis, with the prevalence of 57.9%, in 
Croatia in the period 2001–2010, out of the registered 
11 cases, hemorrhagic fever was the most common 

(54.5%, 6 cases), followed by Q fever (45.5%, 5 cases). 
All persons affected with Q fever were working with 
cattle - 4 graduated veterinarians and one cattle breed-
er. Other occupational anthropozoonoses were not 
registered in Croatia in the mentioned period [18].

Q fever was first described in the Balkans in 
1941 and 1942 as “Balkan Influenza” and since then 
it has been reported in smaller and larger epidemics 
and epizooties. The most frequent cause of their 
occurrence is uncontrolled movements of livestock, 
mainly of sheep and goats. One of the main features 
is an aerogenous pathway of transmission that is not 
specific to other anthropozoonoses [11, 23].

Q fever is endemic in Vojvodina compared to 
other parts of Serbia. The main reason for endemo-
epidemic maintenance of  Q fever was in the fact that 
the  nomadic herds of sheep arrived from the western 
regions of former Yugoslavia to Vojvodina, particu-

Table 2. Analysis of occupational anthropozoonoses by total and exposed length of service and workplace in the 
APV, 1992–2016
Tabela 2. Analiza profesionalnih antropozoonoza prema ukupnom i izloženom radnom stažu i radnom mestu u 
Vojvodini od 1992. do 2016. godine

Occupational anthropozoonoses
Profesionalne antropozoonoze

Total
Ukupno

Q fever
Kju groznica

Lyme disease
Lajmska bolest

leptospirosis
Leptospiroza

Tularemia
Tularemija p

Total/Ukupno 19 (100) 11 4 3 1
Total length  
of service/Ukupan 
radni staž

Mean (X)
Srednja vrednost 19.63 16.36a 27.25a 23.0 a 15 0.0732
±SD 8.2 6.39 8.73 9.16

Exposed work
Ekspozicioni  
radni staž

mean (X)
Srednja vrednost 10.78 12.0 a 11.0 a 9.0 a 2 0.6387
±SD 5.02 10.56 5.2 6.0

Workplace
Radno mesto

Technologist of meat 
production/Tehnolog 
procesa proizvodnje 
mesa

1 (5.3) 1 0 0 0

Slaughtering line work-
er/Radnik na liniji klanja 9 (47.4) 9 0 0 0

Pig feeding manager
Poslovođa tova svinja 1 (5.3) 1 0 0 0

Game warden
Lovočuvar 1 (5.3) 0 1 0 0

Watering electrician
Električar zalivnog 
sistema

1 (5.3) 0 1 0 0

Livestock admin.
Referent stočarstva 1 (5.3) 0 1 0 0

Water plant manager
Rukovodilac postro-
jenja izvorišta

1 (5.3) 0 1 0 0

Fisherman/Ribar 2 (10.5) 0 0 2 0
Water pump keeper  
Radnik na obezbeđenju 
vodene pumpe

1 (5.3) 0 0 1 0

Game storehouse keep-
er/Magacioner divljači 1 (5.3) 0 0 0 1

a superscripts mark classes (obtained by the ANOVA) with mean values
amalim slovima su obeležene klase (dobijene ANOVA analizom) kojima pripadaju srednje vrednosti
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larly in winter months of the  year. In a large number 
of cases it manifests with a wide spectrum of symp-
toms, so it remains unrecognized and is often defined 
as an unspecified febrile condition [19, 23].

An analysis of C. burnetii seropositive persons 
showed that 9.3% of Vojvodina’s population was in 
contact with the bacterium, and it was the most 
prevalent in Northern Banat (24.1%) [20]. An Italian 
study conducted among cattle breeders showed that 
84% were seropositive to Q fever [24].

The prevalence of Q fever among OID in our 
study was 58%, while in the period 1997–2001 it 
accounted for 7.4% of all anthropozoonoses in the 
general population. The average age of Q fever pa-
tients in our study was 41.8 years, and in the gen-
eral population the highest incidence was recorded 
among the population aged 40–49 years [21].

Lyme disease, in the twenty-five-year period of 
our study, accounted for 21% of anthropozoonoses, 
preceded by Q fever (58%); four cases of definite 
occupational diseases were confirmed, and all of 
them were males.

Since 1990, Lyme disease occurred in an upward 
linear trend until 2009, when the highest incidence 
among the general population to date was recorded 
(14.5/100.000). From 2009 to 2014, the incidence was 
steadily declining and in 2014 it was 5.6 per 100.000 
inhabitants in Vojvodina [25]. According to a study by 
Nađ Čik E. from 2003, the incidence of Lyme disease 
in the general population was steadily increasing from 
1988 to 2001, reaching its peak with 9.9 per 100.000 
inhabitants of Vojvodina (the average in the period was 
4.83/100.000), and the gender distribution in the gen-
eral population was almost the same. Unlike the gen-
eral population, acknowledged occupational cases of 
Lyme disease were recorded only sporadically, al-
though it accounted for 97% of all vector-borne dis-
eases [26, 27]. The control of Lyme disease was ongo-
ing since 1990; however, according to the current Law 
on Protection from Contagious Disease from 2016, this 
disease is no longer under necessarily epidemiological 
reporting by physicians [28].

In the period 2000–2007, Bilski B. registered 218 
cases of acknowledged occupational Lyme disease in 
the province of Wielkopolska in Poland, which has a 
two times larger population than Vojvodina with only 
4 registered cases. All the cases were from the same 
economic sectors as in Vojvodina, i.e. agriculture, hunt-
ing, fishing and forestry, with 89% of males [29]. 
Lewandowska A. investigated occupational Lyme dis-
ease among forestry inspection workers and came to 
the conclusion that Lyme disease was more common 
in older workers, over 45 years of age [30]. The average 
age in our study was 48 years.

Although Lyme disease is vaccine preventable dis-
ease, there are still other prevailing preventive meas-
ures against the disease, including self-examination 
after staying at places where tick contact is expected, 
wearing protective clothing, avoiding areas with ticks, 
if possible, and the use of repellents [31, 32].

Occupational leptospiroses in APV accounted for 
16% of all established occupational anthropozoonoses 

in the period 1992–2016. In the general population of 
APV in the period 1997–2001, an average of 17.2 cases 
were reported annually (5.6% of all anthropozoonoses), 
while in the period 2002–2007, the annual average was 
16.2 cases and the majority were males (95%) [12, 21]. 
In our study, among occupational leptospiroses all three 
cases were men who were in contact with contami-
nated water. The studies by Šeguljev Z. and Petrović 
M. showed that in two thirds of leptospirosis cases in 
the general population contamination occurred through 
contact with water [20, 21], while in Šeguljev’s study 
from 1994, 5.3% of all diagnosed leptospiroses in the 
population of Vojvodina occurred due to working in 
water [33]. Petrović M. et al. stated that the working 
population was the most vulnerable for leptospirosis 
infection, with men being nine times more frequently 
affected than women (1.56 vs. 0.17 per 100.000 inhabit-
ants) [21]. Considering that no professional leptospirosis 
was registered in our study before 2003, it is likely that 
they were not recognized as occupational diseases.

In the period 2000–2009 in Vojvodina a total of 
142 cases of leptospirosis infection among the general 
population were reported, 17 of which had fatal out-
come. The high mortality rate of 11.9% is explained 
by the recording of only the most severe cases in which 
the fatal outcome is much more frequent [34]. 

We found only one case of occupational tularemia 
in Vojvodina. According to the results of the study 
released by Ljubić B. (between 1988 and 2007) there 
were total of 15 cases of tularemia, which accounted 
for 0.07% of all anthropozoonoses in the general 
population in the area of the city of Belgrade [10].

In Poland, in the period 1996–2009, there were 
4 to 6 cases of tularemia annually, with an incidence 
of 0.01 to 0.02 per 100.000 inhabitants. In a study 
conducted by Żukiewicz-Sobczak W. in 2014 among  
forest workers, 3.2% of tested workers were serop-
ositive to tularemia [35].

Prevention of anthropozoonoses includes prima-
rily veterinary measures aimed at  suppression of 
anthropozoonoses in animals and zoohygienic meas-
ures preventing transmission of anthropozoonoses to 
humans: adequate keeping of animals in appropriate 
spaces outside human settlements; application of 
safety gears: clothing, footwear, gloves, mask, pro-
tective goggles; measures of disinfection, disinfesta-
tions and pest control in the premises where animals 
are kept, and occasionally also in settlements or 
popular outdoor locations; prohibition of movement 
of livestock and their grazing through and in the vi-
cinity of the settlement as well as in areas for rest and 
recreation of people; prohibition of the use of prod-
ucts and raw materials from dead animals; correct 
removal of animal waste, corpses and manure; con-
tinuous health education at all levels (experts, popu-
lation and especially professionally exposed subjects). 
Zoohygienic measures are simple, easily applicable 
and relatively inexpensive [21, 36].

With some anthropozoonoses there is the possibil-
ity of applying specific and effective prevention meas-
ures such as vaccination. Prior to vaccination against 
Q fever, the serological status of a person must be 
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checked for the presence of antibodies against Q fever. 
This is done with the Q fever skin test, in case the vac-
cination is contraindicated if the person has been vac-
cinated or already had Q fever infection [37]. Vaccina-
tion against Q fever decreases its occurrence among 
workers who are professionally at risk. However, in 
Australia, in the period 2000–2006, 8% of vaccinated 
persons still developed signs of disease after occupa-
tional exposure [38].

Vaccination against Lyme disease is carried out 
with a recombinant vaccine. It contains protein A 
(rOspA) of Borrelia burgdorferi. The protein is ob-
tained by expressing the gene through Escherichia 
coli and then is purified [31].

Staff training is also one of the ways of preventive 
action. In Serbia, the training of employees, as well as 
those exposed to infectious agents, is regulated by the 
Law on Safety and Health at Work (Art. 27–31 of the 
Law). Training of employees for safe and healthy work 
is performed by the employer both theoretically and 
practically, in accordance with the education program 
adopted by the employer. Assessment of the theoretical 
and practical skills of an employee is done at the work-
place. Periodic assessments of employees working at 
an increased risk workplace are carried out no later 
than one year after the date of the previous assessment, 

and at other workplaces no later than four years after 
the previous assessment [39].

Conclusion

After 2008, we did not register cases of occupa-
tional anthropozoonoses in Vojvodina. In addition to 
the reduced economic activity in the country, another 
explanation for this may also be that professional 
knowledge about zoonosis among primary care physi-
cians in Vojvodina is not at a satisfactory level. There-
fore, it is necessary to carry out continuous education.

There are several medical, social and economic 
consequences involved in the development of occupa-
tional anthropozoonosis. These include the loss of a 
trained and skilled worker for a certain period of time 
or permanently, depending on the type of infection 
and the possibility of healing and further transmission 
of the infection that can have serious and sometimes 
fatal consequences for both healthcare or other eco-
nomic sector workers, as well as for patients. Applying 
effective control measures, identifying risks and haz-
ards, risk prevention when possible, appropriately 
timed medical examinations of workers at an in-
creased risk and treatment of recognized cases are 
essential for further reduction of the number of oc-
cupational infections among exposed workers.
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