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Abstract
Background: The study’s objective is to present epidemiological situation concerning the incidence of occupational diseases among 
farmers in Poland. Material and Methods: All 3438 cases of occupational diseases diagnosed among farmers and obligatorily re-
ported to the Central Register of Occupational Diseases (covering all the national territory and all the cases of occupational diseases 
diagnosed in Poland after 1970) over the years 2000–2014 were subjected to analysis. Results: The annual incidence in the analyzed 
period ranged 5–14 per 100 000 farmers. The analysis showed that about 90% of pathologies were induced by the biological agents. 
Almost every third pathology due to biological agents had allergic origin. Infectious and parasitic diseases accounted for 62% of the 
cases. Among them the diseases carried by ticks (93%) – borreliosis (85.8%) and tick-borne encephalitis (7.2%) were the most fre-
quent ones. The age of farmers, in the case of whom bronchial asthma and allergic rhinitis were diagnosed, was significantly higher 
than the age of remaining employees of the national economy, in which these occupational diseases were recognized. Conclusions: 
The study indicates the necessity to introduce periodic health examinations programs focusing on agricultural workers to monitor 
health and well-being and improve working conditions and the working environment. Med Pr 2016;67(2):163–171
Key words: occupational diseases, epidemiology, borreliosis, incidence, agriculture, employees

Streszczenie
Wstęp: Celem pracy jest przedstawienie sytuacji epidemiologicznej rolników w Polsce dotyczącej zapadalności na choroby za-
wodowe. Materiał i metody: Przeanalizowano 3438 przypadków chorób zawodowych, stwierdzonych zgodnie z obowiązującym 
w Polsce systemem orzeczniczym i obligatoryjnie zgłoszonych w latach 2000–2014 do Centralnego Rejestru Chorób Zawodowych 
(obejmującego terytorium całej Polski od roku 1970). Wyniki: Zapadalność roczna w analizowanym okresie wynosiła 5–14 przy-
padków na 100 000 pracujących. Około 90% stwierdzonych patologii wywołały czynniki biologiczne, a niemal co trzecia z tych 
patologii miała podłoże alergiczne. Choroby zakaźne i pasożytnicze stanowiły 62% zgłoszonych przypadków. Wśród nich naj-
częstsze były choroby przenoszone przez kleszcze (93%) – borelioza (85,8%) i kleszczowe zapalenie mózgu (7,2%). Wiek rolników, 
u których stwierdzono astmę oskrzelową i alergiczny nieżyt nosa, był o ok. 10 lat wyższy niż wiek pracowników z tymi chorobami 
zawodowymi w pozostałych sektorach gospodarki narodowej. Wnioski: Należy wprowadzić programy okresowych badań profi-
laktycznych skierowane do osób pracujących w rolnictwie w celu poprawy warunków środowiska ich pracy oraz monitorowania 
stanu ich zdrowia. Med. Pr. 2016;67(2):163–171
Słowa kluczowe: choroby zawodowe, epidemiologia, borelioza, zapadalność, rolnictwo, pracownicy
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introduction

Agriculture belongs to the sectors of economy with 
a particularly high risk of exposure to factors or work 
conditions which adversely influence health. The main 
hazards which accompany work performed on farms 
include: biological agents (infectious microorganisms, 
parasites as well as sensitizing), chemical agents (plant 

protection products and fertilizers) and threats con-
nected with the effect of various physical factors [1–6]. 

Despite this, occupational diseases in this occupa-
tional group are diagnosed less frequently than it would 
result from the level and frequency of occurrence of 
adverse work conditions. It is commonly believed that 
the incidence of occupational diseases among farm-
ers is underestimated. This is especially indicated by  
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The aim of this study is to analyze epidemiological 
situation of occupational diseases as well as to point 
causative factors which constitute the basis of certifica-
tion of such diseases in Polish farmers.

Material and MetHods

The analysis included all cases of occupational diseas-
es in farmers, which were obligatorily reported to the 
Central Register of Occupational Diseases in the Nofer 
Institute of Occupational Diseases, Łódź (Poland) over 
the years 2000–2014. All those cases were certified in 
compliance with the Polish certification system [8]. The 
study takes into account the information included in 
the occupational disease recognition sheets: diagnosed 
disease entities, their causative factors, age and gender 
of the patients as well as the distribution of incidence 
according to the voivodeships.

The data was presented in a form of absolute num-
bers and incidence per 100 000 workers. The informa-
tion concerning the number of individuals working in 
the national economy being a basis of coefficients cal-
culation was taken from the yearbooks published by 
the Central Statistical Office (Główny Urząd Statysty-
czny – GUS). In order to avoid random fluctuations of 
the annual number of cases, the figures were presented 
in  3-year periods. The age at recognition of selected 
occupational diseases was characterized by arithme-
tic mean  (M) and standard deviation  (SD). In order 
to compare two arithmetic means among farmers and 
other workers we used the Student’s t-test.

results

In the years 2000–2014 in Poland a downward tendency 
of occupational diseases was observed, namely the re-
lated decrease by 1.8 cases per 100 000 employees yearly 
on average. During the same period the annual inci-
dence of occupational diseases in agriculture increased 
slightly by 0.7 cases per 100 000 workers (Figure 1).

In the last 5 years the average annual incidence of occu-
pational diseases among farmers was expressed in terms of 
the coefficient equivalent to 12.8 cases per 100 000 workers 
and was lower than the nationwide one, and also than the 
one observed in several other big national economy sectors 
(Table 1). During the period included in the analysis, an-
nually reported cases ranged 141–340. Among those who 
had these diseases diagnosed there was a slight predomi-
nance of men. The incidence calculated per 100 000 farm-
ers fell into the range of 5–14.6 cases (Table 2).

confrontation of the number and intensity of adverse 
and burdensome for health factors that occur in the 
environment of work of farmers with the data on the 
number of diagnosed occupational diseases. In other 
occupational groups, in contrary to farmers, the in-
cidence of occupational diseases to a  large extent re-
flects health consequences of occupational exposure 
(e.g., dust diseases among miners).

The procedure of diagnosing and medical certifi-
cation of occupational diseases as well the official list 
of occupational diseases are specified in the currently 
binding Polish regulations. Both notification and rec-
ognition of occupational diseases are governed by the 
Labour Code Act and the related legal regulations [7,8]. 
According to the legislation, an occupational disease is 
defined as a pathology induced by specific factors that 
are harmful to health and that occur in the environ-
ment of work or the way of work performance and is, 
at the same time, on the official list of occupational dis-
eases. Certification of occupational disease includes:
n medical recognition of a pathology, the integral part 

of which is hygienic assessment of exposure and 
working conditions,

n an administrative decision on recognition of oc-
cupational disease, which constitutes a basis of ap-
plication for financial compensation resulting from 
the extent of health loss due to the factors imminent 
in the work environment.
Once the certification procedure is completed, every 

case of occupational disease is forwarded on a special 
form by the local sanitary inspector to the Central Reg-
ister of Occupational Diseases located in the Nofer In-
stitute of Occupational Medicine, Łódź (Poland) where 
it is registered. The system made it possible to complete 
a database with all the cases of occupational diseases 
diagnosed in Poland after 1970.

The currently applying list of occupational diseas-
es, based on the Regulation of the Council of Minis-
ters on occupational diseases of  30  June  2009  [7] in-
cludes 26 main positions – names of groups of disease 
entities. These positions include in total 61 listed enti-
ties or pathological changes. The list of occupational 
diseases that applies in Poland includes the European 
Union (EU) recommendations concerning the diseas-
es, which are considered as occupational and which are 
a subject of financial compensations. Diagnosis of oc-
cupational disease constitutes a basis for compensation 
procedure conducted for farmers by the Agricultural 
Social Insurance Fund (Kasa Rolniczego Ubezpiecze-
nia Społecznego – KRUS).
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Fig. 1. Occupational diseases among farmers and in all sections of national economy, Poland, 2000–2014
Ryc. 1. Choroby zawodowe wśród rolników i we wszystkich sektorach gospodarki narodowej w Polsce w latach 2000–2014

Table 1. Occupational diseases in Poland, 2010–2014, according to the Statistical Classification of Economic Activities 
in the European Community (NACE)
Tabela 1. Choroby zawodowe w Polsce w latach 2010–2014 według wybranych sekcji Polskiej Klasyfikacji Działalności (PKD)

NACE section
Sekcja PKD

Cases
Przypadki 

[n/rok]
(M)

Rate per 100 000 
employed persons, 

annual average
Średni roczny współczynnik 

na 100 000 pracujących

Total / Ogółem 2 492 17.7

Farming / Rolnictwo 292 12.8

Mining and quarrying / Górnictwo i kopalnictwo 551 314.6

Manufacturing / Przetwórstwo przemysłowe 665 27.4

Construction / Budownictwo 106 12.2

Education / Edukacja 256 23.6

Human health and social work activities / Opieka zdrowotna i pomoc społeczna 180 23.3

NACE – Nomenclature statistique des Activités économiques dans la Communauté Européenne.

Table 2. Incidence rates of occupational diseases among farmers by gender, Poland, 2000–2014
Tabela 2. Zapadalność na choroby zawodowe wśród rolników w Polsce w latach 2000–2014 według płci

Period
Okres

Cases
Przypadki

[n]

Owners and co-owners  
of private farms (total)

Właściciele i współwłaściciele  
gospodarstw indywidualnych  

(ogółem)
[%]

Incidence per 100 000  
employed persons per year (total)

Współczynnik zapadalności  
na 100 000 pracujących  

na rok (ogółem)
[n]

total
ogółem

men
mężczyźni

women
kobiety

Total / Ogółem 3 438 1 750 1 688 88.8 8.85

2000–2002 693 379 314 79.4 5.43

2003–2005 566 311 255 84.3 6.03

2006–2008 517 259 258 87.3 8.27

2009–2011 692 318 374 94.8 10.63

2012–2014 970 483 487 94.7 13.90
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The majority of occupational diseases certified in 
the individuals working in agriculture concerned indi-
vidual farmers  (88.8%). The percentage share of indi-
vidual farmers in occupational diseases had an increas-
ing tendency, and in recent years it has exceeded 94%. 
The minority was represented by the employees of 
farmers’ associations, production cooperatives or large 
specialized farms.

Over the years, the structure of occupational diseas-
es certified in farmers has changed. At the beginning 
(years  2000–2002), diseases of allergic origin domi-
nated and after  2006  infectious or parasitic diseases 
started to prevail. Over the years 2012–2014 the related 
percentage share amounted to 81.4% of all pathologies 
(Figure 2).

contributed to  2%  of pathologies, and the smallest 
number of cases was attributed to asbestos dusts, weld-
ing dusts and those containing silica – 0.4% (Figure 3).

Among  2300  of the diseases induced by bio-
logical agents, infectious and parasitic diseases pre-
vailed  (67.4%). Almost every third  (32.6%) pathology 
induced by the effect of biological agents had allergic 
origin.

Chemical agents resulted in 90 pathologies, mostly 
skin diseases  (75.6%). Intoxications  (13.3%) and ma-
lignant neoplasms  (4.4%) were also reported. Other 
diseases reported in individual cases in total consti-
tuted 6.7% and these were: perforation of the nasal sep-
tum, chronic obstructive bronchitis, diseases of visual 
system, and allergic rhinitis, acute general allergic reac-
tions and extrinsic allergic alveolitis.

In the analyzed period, infectious and parasitic 
diseases were the most frequent occupational patholo-
gies among farmers and the related percentage share 
amounted to  62%. In this group diseases carried by 
ticks  – borreliosis  (85.8%) and tick-borne encephali-
tis  (7.2%) prevailed. Brucellosis  (2.6%) was reported 
much less frequently. Other diseases, among others: tu-
berculosis, toxoplasmosis, amebiasis occurred sporadi-
cally. More than a half of infectious and parasitic dis-
eases concerned women (51.4%). The second, in terms 
of the number of cases, was bronchial asthma  (12%), 
which was mostly diagnosed among men (56.9%).

Fig. 2. Occupational diseases among farmers, Poland, 2000–2014
Ryc. 2. Choroby zawodowe wśród rolników w Polsce 
w latach 2000–2014

The analysis of 3438 cases, i.e., all the occupational 
diseases diagnosed in farmers over the years  2000–
2014 showed that about 90% of occupational diseases in 
farmers was a result of the effect of biological agents – 
viruses, bacteria, parasites, dusts of animal and plant 
origin, plant products, fungi, yeasts and saprophytes. 
Physical factors (noise, vibration, ultraviolet radia-
tion, electromagnetic field) caused 3.7% of the diseases. 
Chemical agents (among others: rubber components, 
chromium and nickel compounds, pesticides, oils 
and lubricants) were considered as causative factor 
for 3.2% of all the cases. The way of work performance 

Fig. 3. Causes of occupational diseases among farmers 
(N = 3438), Poland, 2000–2014
Ryc. 3. Przyczyny chorób zawodowych wśród rolników 
(N = 3438) w Polsce w latach 2000–2014
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Dermatoses (7.1%) were generally diagnosed as con-
tact dermatitis (89%). Yeast or fungal skin diseases as 
well as urticaria were reported in 12 people each, and 
photodermatoses in  3  people. Skin diseases affected 
mainly women (67.9%). Allergic rhinitis and extrinsic 
allergic alveolitis occurred with a similar frequency (5% 
and 5.6%, respectively), and both in majority concerned 
men (50.6% and 58.3%). Hearing loss (3.5%) was found 
almost exclusively among men (118/119 cases), whereas 
diseases of peripheral nervous system (1.3%) mostly af-

fected women (40/46 cases). The remaining 3.5% of the 
diagnosed pathologies consisted of 11 different disease 
groups. The percentage share of each of them did not 
exceed 0.9% (Table 3).

The mean age of farmers, with diagnosed bron-
chial asthma as well as allergic rhinitis, was signifi-
cantly higher than the age of remaining employees of 
the national economy suffering from these diseases  
(t = 5.393, p < 0.001 and t = 3.922, p < 0.005, respectively)  
(Table 4).

Table 3. Occupational diseases among farmers in Poland in 2000–2014, by nosologic units and gender
Tabela 3. Choroby zawodowe wśród rolników w Polsce w latach 2000–2014 według jednostek chorobowych i płci

Nosologic unit
Jednostka chorobowa

Cases
Przypadki

[n]

men
mężczyźni

women
kobiety

total
ogółem

n %

Total / Ogółem 1 749 1 689 3 438 100.00

Infectious and parasitic diseases and their sequels / Choroby zakaźne i pasożytnicze  
i ich następstwa

1 035 1 096 2 131 62.00

Bronchial asthma / Astma oskrzelowa 235 178 413 12.01

Skin diseases / Choroby skóry 79 167 246 7.15

Extrinsic allergic alveolitis / Zewnątrzpochodne alergiczne zapalenie pęcherzyków płucnych 112 80 192 5.58

Allergic rhinitis / Alergiczny nieżyt nosa 87 85 172 5.00

Hearing loss / Ubytek słuchu 118 1 119 3.46

Chronic diseases of peripheral nervous system / Przewlekłe choroby obwodowego układu 
nerwowego

6 40 46 1.34

Chronic obstructive bronchitis / Przewlekłe obturacyjne zapalenie oskrzeli 22 6 28 0.81

Chronic diseases of musculoskeletal system / Przewlekłe choroby układu ruchu 7 15 22 0.64

Diseases of visual system / Choroby układu wzrokowego 7 11 18 0.52

Vibration syndrome / Zespół wibracyjny 15 – 15 0.44

Acute and chronic intoxications and their sequels / Zatrucia ostre i przewlekłe i ich następstwa 8 6 14 0.41

Malignant neoplasms / Nowotwory złośliwe 9 1 10 0.29

Asbestosis and non-malignant diseases of pleura or pericardium induced by asbestos dust / 
/ Pylica azbestowa i inne niezłośliwe choroby opłucnej lub osierdzia wywołane pyłem azbestu

5 – 5 0.14

Pneumoconioses / Pylice płuc 4 – 4 0.12

Acute general allergic reactions / Ostre uogólnione reakcje alergiczne – 1 1 0.03

Nasal septum perforation / Przedziurawienie przegrody nosa – 1 1 0.03

Diseases of central nervous system, heart stimulating and conducting system and 
gonads – induced by electromagnetic fields / Choroby centralnego układu nerwowego, 
bodźcotwórczego i przewodzącego serca oraz gonad wywołane działaniem pól 
elektromagnetycznych

– 1 1 0.03
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discussion

The annual incidence of occupational diseases among 
farmers manifested itself by means of the  coefficient 
equivalent to 12.8 cases per 100 000 workers and was 
lower than the nationwide incidence and the one ob-
served in several other large sections of the national 
economy. 

Agriculture is an economy sector, in which the num-
ber of adverse for health risk factors is considerably high, 
however the data on occupational diseases, except of in-
fectious diseases, does not reflect the actual number of 
consequences of threats associated with the working pro-
cess in this occupational group. The big number of cases 
of diseases carried by ticks, especially borreliosis, among 
farmers is a reflection of large incidence of this disease in 
the whole Polish population. Over the years 2010–2014, 
the percentage share equivalent to 4.8% of the cases of 
the incidence of all borreliosis recorded nationwide was 
considered to be associated with the performed occupa-
tional work [9]. Due to the lack of vaccine against bor-
reliosis it is necessary to promote protective measures 
i.e.,  suitable clothing and repellents among individuals 
who are occupationally exposed to tick bites.

The link between agriculture and disease has long 
been established but recognizing of occupational origin 
of health problems causes many problems in the medi-
cal practice. The particularly underestimated diseases 
are the cases of occupational diseases with allergic  

origin and diseases of the musculoskeletal system, 
which – due to the exposure and work conditions – are 
potentially the most frequent pathologies connected 
with work in an agricultural farm.

Occupational diseases of the musculoskeletal sys-
tem and ailments on the side of motor system caused by 
disorders of peripheral nervous system constitute a ma-
jor clinical and social problem which is one of the main 
reasons behind temporary and long-term disability to 
work. In 2001, in the EU countries musculoskeletal sys-
tem diseases along with the diseases of peripheral ner-
vous system were top ranked, accounting for 43% of all 
the reported occupational diseases [10]. 

In Poland, over the years 2000–2014  these patholo-
gies accounted for only 2.9% of the whole structure of 
occupational diseases, and among farmers – for 1.8% of 
it. The results of a recently published study indicate con-
siderable certification problems in a  group of diseases 
induced by the way of work performance within the 
context of considering such a type of pathologies as oc-
cupational diseases. Only 1/3 of the reported suspicions 
of occupational diseases of motor system and peripheral 
nervous system ended up with medical certification of 
occupational disease and issuing an administrative deci-
sion on recognition of occupational disease [11].

Bronchial asthma in economically developed countries 
is the most common occupational respiratory disease. The 
general feeling is that the actual number of cases of occu-
pational asthma is significantly underestimated [12]. 

Table 4. Occupational diseases among farmers and other workers in Poland in 2000–2014, by nosologic units and age
Tabela 4. Choroby zawodowe wśród rolników i innych pracowników w Polsce w latach 2000–2014 według jednostek chorobowych i wieku

Occupational disease
Choroba zawodowa

Farmers
Rolnicy

Other workers
Inni pracownicy

cases
przypadki

[n]

age
[years]
wiek

[w latach]
(M±SD)

cases
przypadki

[n]

age
[years]
wiek

[w latach]
(M±SD)

Infectious and parasitic diseases and their sequels / Choroby zakaźne i pasożytnicze 
i ich następstwa

1 203 50.9±8.7 2 130 50.7±10.1

Bronchial asthma / Astma oskrzelowa 52 50.8±7.0 194 43.0±12.1

Allergic rhinitis / Alergiczny nieżyt nosa 20 51.5±8.3 147 41.4±11.6

Extrinsic allergic alveolitis / Zewnątrzpochodne alergiczne zapalenie pęcherzyków 
płucnych

81 49.0±8.9 10 49.8±10.3

Skin diseases / Choroby skóry 41 47.0±8.6 382 46.6±11.0

Musculoskeletal diseases and diseases of peripheral nervous system / Choroby 
układu mięśniowo-szkieletowego i choroby obwodowego układu nerwowego

36 51.4±7.2 1 425 52.1±7.3
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In the United Kingdom  (UK), it is assumed that 
the underestimation value equals 1/3 of new cases [13]. 
The occupational fraction of the overall incidence of 
asthma among adults is estimated at  10–15%  [14,15], 
while in the developed and rapidly developing coun-
tries those fractions are estimated at  13–14% and in 
the poor countries the corresponding value is 6% [16]. 
In Sweden, the fraction of occupational asthma 
among men is estimated at  29%, and among women 
at 17% [17]. In 12 European Union countries in 2001, 
the cases of asthma accounted for 23.8% of all occupa-
tional lung diseases [18]. In Belgium, in the years 1993–
2002, the incidence of occupational asthma per year 
averaged  2.9/100  000  with the downward trend of 
about 3.6 in 1993 to 2.6 in 2002 [19]. The reduction in 
the recorded cases is the trend recently observed on 
a  global scale. In Scandinavia, the annual incidence 
remains at a high level of about 18/100 000 employees, 
while in underdeveloped countries about 2 cases are re-
corded per 100 000 employees [16,20].

Bronchial asthma in Poland in  2014, representing 
the rate of 0.4/100 000 employees accounted for 5% of 
all occupational respiratory diseases. The large varia-
tion in the incidence of asthma among the countries 
is due to the lack of strategies for identification of po-
tential allergenic factors and cases of the disease in the 
work environment, and the lack of standardized diag-
nostic methods and surveillance systems [21,22] which, 
according to the presented data, in our country urgent-
ly require improvement.

Chronic obstructive bronchitis (averagely  1  case 
a year during the last 10 years) which is extremely rare-
ly diagnosed as an occupational disease, despite a high 
risk of occurrence of this pathology among those work-
ing in agriculture as referred to in other studies, draws 
attention  [23–25]. Undoubtedly, the reason is the re-
strictive definition of this pathology recognition as an 
occupational disease, limited to the cases of permanent 
and substantial impairment of lung ventilation and at 
the same time incomprehensible reference to the hy-
gienic criterion for previously mentioned cases of ex-
ceeding maximum admissible concentration (MAC) in 
the workplace.

Underestimation of the number of occupational 
diseases among farmers is a  result of not recogniz-
ing (under-recognition of) occupational pathology by 
a  physician  [26,27]. Numerous occupational diseases 
are diagnosed and recognized too late. This is con-
firmed by the older age of the farmers who had occupa-
tional disease diagnosed in comparison with the age of 

other employees of the national economy with analogi-
cal occupational pathologies (in the case of bronchial 
asthma and allergic rhinitis  – longer than  10  years). 
In a number of cases no actions are taken in order to 
recognize occupational disease. The reasons for such 
a situation should be sought in systemic factors of the 
certification-compensation process as well as the extent 
of farmers being interested in recognizing an occupa-
tional disease. There is no doubt that low awareness of 
country people and lack of knowledge of general health 
care practitioners concerning the diseases induced by 
environmental factors are of great importance. 

In Poland agricultural property remained mostly 
in the hands of private individuals. The important ob-
stacle in the process of recognizing occupational dis-
eases in this occupational group is the lack of health 
status monitoring and not including individual farmers 
in the system of prophylactic medical care with regard 
to the performed work  [28]. Hence, it is necessary to 
involve farmers in medical examination carried out by 
occupational physicians, which enable farmers to equi-
tably take advantage of health care and social insurance 
that apply in other sectors of the national economy. 

Additionally, in the light of currently binding leg-
islation individual farms are not included in the orga-
nizational-legislative system in terms of supervision 
of the environment of work analogical to other work-
places. This makes assessment of working conditions 
and further performance of procedures concerning 
occupational risks in the workplace impossible. In this 
situation, the job exposure matrix, developed similarly 
as in the case of other branches of national economy, 
for a specific job position in agriculture would be help-
ful [29].

However, a major strength of this study is that the 
analysis was based on the data collected in the Central 
Register of Occupational Diseases covering all the na-
tional territory and all the cases of occupational diseas-
es diagnosed in Poland after 1970. Systematic collection 
of the data on occupational diseases is important for 
well-informed occupational policies, prevention and 
compensation.

conclusions

Due to the lack of vaccine against borreliosis it is neces-
sary to provide education about the mode of tick trans-
mission and promote personal protective measures 
against tick exposure (e.g.,  wearing specific types of 
clothing, using repellents, frequent checks for ticks).
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The study indicates the necessity to introduce pe-
riodic health examinations programmes focusing on 
agricultural workers to monitor health and well-being 
and improve working conditions and the working en-
vironment.
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