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Abstract: The aim of the study was to analyze the occurrence of cases of borreliosis to
classify as an occupational disease in the province [voivodeship] of Wielkopolska in the
years 2000-2007. The data as a basis for this analysis originated from the database on
the occupational disease certification created by the Public Health Service in Poznan.
Documentation from the years 2000-2007 reviewed. The maximum number of the cases
of borreliosis in the territory of Wielkopolska certified as the occupational disease fell
in the years 2002—2003. In the territory of Wielkopolska, borreliosis as an occupational
disease has been significantly more often certified in men. The population at the age of
41-60 prevailed in that case. The districts with the biggest number of certificed cases
of borreliosis as an occupational disease include the following: Miedzychod, Poznan,
Czarnkow-Trzcianka, Gostyn, Jarocin, Leszno and Krotoszyn. Further analyses concern-
ing real exposure to infection with spirochaetes Borrelia burgdorferi and its effects in the
population of the workers of forestry and agriculture in the territory of Wielkopolska is
recommended. It should be suspected that the epidemiologic data concerning the cases of
borreliosis in the occupational conditions are understated.
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INTRODUCTION

Borreliosis is one of the 3 most frequently certified
occupational diseases (next to Vibration Syndrome and
Noise-Induced Hearing Loss) in the employees of forestry
in Poland — [18, 19]. Also farmers [6, 7, 9, 10, 13, 14, 40]
belong to the group of particular exposure to infection with
spirochactes Borrelia burgdorferi. Borreliosis is a zoono-
sis, whose reservoir are vertebrata, wild and domestic (for
example, horses, dogs, cattle), whereas ticks are both its
reservoir and its vector [2, 26, 37]. Some authors suggest
it is important to determine the percentage of the infected
ticks, which is one of the parameters of the “ecological in-
dex” allowing us to specify the risk of acquiring the in-
fection in a particular territory [35]. However, many other
factors of medical, legal, socio-economical nature, among
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others, jointly with the workers’ level of consciousness,
have also influence upon the number of officially certified
cases of the occupational diseases, besides real exposure
of the workers and its effects. Also, is it important to intro-
duce of effective health education concerning safety meth-
ods and easier access to diagnostics, etc. [1].

The aim of the present study was to analyze the occur-
rence of cases of borreliosis certified as an occupational
disease in the province [voivodeship] of Wielkopolska in
the years 2000-2007. The province of Wielkopolska is
one of the biggest regions of Poland. Taking the area into
consideration (29,825 square kilometre) it takes the second
position in the country, whereas, the third position in refer-
ence to the number of inhabitants (3,3 million persons).
In the Wielkopolska the forests occupy an area of about
756 thousand ha (8.51% of the whole Polish forests) and
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constitute 25.3% of the total area of the province. Distribu-
tion of the forests in the territory of Wielkopolska is very
irregular, and the area of the districts covered by the forests
ranges from about 2.6%-50.3%. Relatively, the most affor-
ested are the northern and western areas of the province of
Wielkopolska, i.e. the districts: Czarnkowsko-Trzcianecki
(50.3%), Ztotowski (45.4%), Migdzychodzki (44.2%) and
Nowotomyski (37.8%). Whereas afforestation of the town
areas, and also of the districts: Kolski (11.2%), Ko$cianski
(13.4%), Gostynski (13.9%), Gnieznienski (14.5%) and
Rawicki (14.8%), is relatively low. In respect of the spe-
cies composition in the forests of the Wielkopolska the co-
niferous stands prevail, with the majority of pine and larch
(about 80% of the forest area).

MATERIALS AND METHODS

The data as a basis for this analysis of occupational bor-
reliosis in the province of Wielkopolska originated from
the database on the occupational disease monitored by
the Public Health Service in Poznan. The documentation
from the years 2000-2007 was reviewed. An assessment
the data considering the number of cases of borreliosis
certified as the occupational diseases in the examined time
interval, sex and age of the sick persons, the work places
at which they were employed, dates and places of diagno-
sis, and certification of the occupational disease have been
taken into consideration. The cases of borreliosis as an oc-
cupational disease have been related to the generally avail-
able data concerning work and employment conditions in
forestry and agriculture in the territory of the province of
Wielkopolska and Poland, the area of forests in the terri-
tory of particular districts of the province of Wielkopolska
and the general data referring to the epidemiology of occu-
pational diseases in Poland [18, 19, 28, 29, 30, 31, 32, 33,
34, 38]. In order to evaluate the statistical relationship of
the dependence the Friedman test has been used.

RESULTS

The peak of number of the cases of borreliosis certified
as the occupational diseases in Wielkopolska fell in the
years 2002-2003, while in the successive years there was a
sudden decrease in the number of certifications (Tab. 1). In
Table 1 the number of the cases of borreliosis as a certified
occupational disease has been related to the values present-
ed in the generally accessible statistical data considering
employment. It should be added that the detailed data con-
cerning the real possible number of persons exposed (or
potentially exposed) because of their occupational activity
are quite limited. In Table 1 are the data that do not include
the complete data concerning the employment in forestry;
however, only such data were available in relation to the
analyzed time interval and the territory of the province.
In this case, they do not include the persons employed in
small companies and running their own economic activity
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Table 1. Number of certified cases of borreliosis as an occupational dis-
ease in the territory of the province of Wielkopolska in 2000-2007.

Year Total Number of cases Number of cases
number in relation to those in relation to those
of all employed jointly in employed in forestry
cases” forestry, hunting and  [per 1000 employees]™"

agriculture

[per 100 thousand

employees]™
2000 5 1.4 0.93
2001 49 14.1 10.5
2002 69 22.0 14.8
2003 59 28.8 13.4
2004 10 4.8 24
2005 4 1.9 0.9
2006 13 6.2 2.9
2007 9 No data on employment No data on employment
available available

Total 218

* — in forestry, hunting and agriculture — jointly; ™ — in relation to those
employed jointly in forestry, hunting and agriculture [per 100 thousand
employees] in relation to the economic entities having the number of em-
ployees starting from 10 persons, and including those ones working in
individual farms in agriculture [21, 22, 23, 24, 25,26, 27]; " — in relation-
ship to statistical data originating from [13, 14].

Table 2. Number of certified cases of borreliosis as an occupational dis-
ease with division according to sex in the territory of the province of
Wielkopolska.

Year Number of Number of Total number of
cases cases certified cases

in women in men of borreliosis as

an occupational

disease

2000 1 4 5
2001 9 40 49
2002 11 58 69
2003 2 57 59
2004 0 10 10
2005 0 4 4
2006 0 13 13
2007 1 8 9
Total 24 194 218
Percentage 11.0 89.0 100

Peak of number of certified cases of borreliosis as an occupational dis-
eases in 2000-2007 fell on the workers in the age range 51-60 (Tab. 3).

in forestry. However, in Table 1, in the fourth column, there
are the relevant data considering the number of cases of
borreliosis as an occupational disease appropriately related
to employment in forestry [18, 19].

Among the certified cases of this occupational disease,
men significantly prevail (89.0%), in comparison with the
population of women (11.0%) (Tab. 2).
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The peak of number of certified cases of borreliosis as
the occupational disease in the years 2000-2007 fell on the
workers in the age range 51-60 (Tab. 3).

Among the working places or occupations in which bor-
reliosis is most often certified as an occupational disease
quantitatively prevail, are the following: the position of a
forest inspector, a forester and a deputy forester (Tab. 4).
The cases of this occupational disease have been certified
significantly less frequently in forestry workers practising
the simplest manual work.

In Table 5, the frequency of certification of borreliosis
as the occupational disease is presented in absolute num-
bers on the territory of particular districts in the province
of Wielkopolska, and in relation to persons from the popu-
lation exposed or potentially exposed on the basis of the
official data concerning employment, collected in various
manners by the Statistical Office in Poznan. In absolute
numbers, definitely the biggest number of cases of certi-
fied borreliosis as the occupational disease referred to the
district of Poznan. Definitely the biggest number of cases
of certification of borreliosis as the occupational disease
in relation to the population of the persons employed in
the particular branches of economy refers to the districts
of, as follows: Miedzychod, Poznan, Czarnkow-Trzcianka,
Gostyn, Jarocin, Leszno and Krotoszyn. No significant
statistical relationship between the area of forests in the
territory of particular districts and the number of the cases
of borreliosis as the certified occupational disease in their
territory has been found (p<0.05) (Tab. 5).

Summarizing, the maximum number of the cases of
borreliosis in the territory of Wielkopolska certified as the
occupational disease fell on the years 2002-2003. In the
territory of Wielkopolska, borreliosis as the occupational
disease has been significantly more often certified in men.
The population at the age of 41-60 prevailed in that case.
The districts with the biggest number of the cases of cer-
tification of borreliosis as an occupational disease include
the following: Poznan, Miedzychdd, Jarocin, Czarnkow-
Trzcianka, Krotoszyn and Leszno.

DISCUSSION

The number of cases of certified borreliosis as an occu-
pational disease in the years 2000-2007, in comparison to
the number of the cases on a country wide scale, oscillates
in very wide limits between ca. 1 and up to 26.7%, with the
maximum value in 2002 and a significant decrease thereaf-
ter (Tab. 1). In other parts of the country, there was a slight-
ly growing tendency then, as far as the certifications of new
cases of that disease as the occupational disease [38] are
concerned. It is interesting that the number of cases in the
territory of Wielkopolska in that period was big enough to
reflect itself even in the shape of the curve of certified cas-
es of borreliosis as the occupational disease for the whole
Poland [38]! It should be also added that since the year
2000 borreliosis has occupied the first place in Poland in

213

Table 3. Number of certified cases of borreliosis as an occupational dis-
ease with division according to the age groups in the territory of the prov-
ince of Wielkopolska in 2000-2007.

Year of Age ranges [age in years] of persons in which ~ Total
diagnosis borreliosis has been diagnosed and certified as
an occupational disease
20-30 3140 41-50 51-60 61-70 71-80

2000 - - - 4 1 - 5
2001 - 7 15 17 9 1 49
2002 - 11 21 23 13 1 69
2003 3 5 17 18 14 2 59
2004 - 2 2 6 - - 10
2005 - - 1 3 - - 4
2006 1 2 6 2 2 - 13
2007 - 2 4 3 - - 9
Total 4 29 66 76 39 4 218

Percentage 1.8 13.3 303
of all cases

349 179 1.8

Table 4. Number of certified cases of borreliosis as an occupational dis-
ease with division into working places or practised occupation in the ter-
ritory of the province of Wielkopolska in 2000-2007.

Number of cases

of borreliosis as an
occupational disease,
n=218

Working place or
occupation practised

Percentage of the
number of cases in
relation to all cases

of certification of

borreliosis as an
occupational diseases

Lumberman, 38 17.4
sawman, manual

worker in forest

environment

Forest inspector, 127 58.3
forester, deputy

forester

Specialists in the 13 6.0

scope of forestry and
employed in stations
of such profile

Persons in 2 0.9
management

positions in forestry

Farmer 5

Forester assistant 5 2.3
Forest worker police 8 3.7
Driver 9 4.1
Others — forestry 11 5.0
workers

Total 218 100

respect of the certified cases among the infectious and in-
vasive occupational disease [38]. What factors might cause
the peak of certifications of borreliosis as the occupational
disease in the years 2002-2003 and the decrease having
coming immediately after it? One might suspect that the
socioeconomic conditions had the effect on the prevalence
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Table 5. Number of certified cases of borreliosis as an occupational dis-
ease, taking into consideration the worker’s place of employment and in
relation to the number of cases of occupational borreliosis in comparison
to the area of forests within the precincts of particular districts (admin-
istrative units of the territorial division in Poland) in the territory of the
province of Wielkopolska in 2000-2007.

District Number of certi- Number of certified
fied cases of cases of borreliosis as
borreliosis as an occupational disease
an occupational in relation to the area of
disease forests [per 100 km?]"
Chodzieski 0 0
Czarnkowsko- 11 1.2
Trzcianecki
GnieZnienski 14 7.8
Gostynski 11 9.6
Grodziski 2 1.3
Jarocinski 18 16.5
Kalisz with the town 3 1.3
with district rights
Kepinski 1 0.9
Kolski 3 2.7
Konin with the town 3 1.2
with district rights
Koscianski 8 8.6
Krotoszynski 10 7.6
Leszno with the town 17 8.7
with district rights
Migdzychodzki 15 4.5
Nowotomyski 1 0.3
Obornicki 0 0
Ostrowski 5 1.5
Ostrzeszowski 7 2.7
Pilski 2 0.6
Pleszewski 1 0.7
Poznan with the town 54 11.8
with district rights
Rawicki 1 1.2
Stupecki 0 0
Szamotulski 11 3.2
Sredzki 2 2.0
Sremski 2 1.8
Turecki 1 15.9
Wagrowiecki 6 3.1
Wolsztynski 7 3.4
Wrzesinski 0 0
Ztotowski 2 0.3
218 2.9

" in relation to the statistical data originating from [21, 22, 23, 24, 25, 26, 27].
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of borreliosis (among other things, changes in the number
of employees — cuts in employment, characteristic in that
period, also for the territory of the whole of Poland — with
the maximum in the year 2002) [18, 19]. The results of
other analyses also indicate the fact that socioeconomic
conditions effect to a significant degree the quantitative
data concerning the certified occupational diseases; for ex-
ample: significant fluctuation of the number of the certified
cases of the occupational disease of the locomotor system
in stomatologists in the territory of the former province of
Poznan — the researcher’s own data, not published). Be-
cause of the increased number of certified cases of bor-
reliosis as an occupational disease in some districts, one
might also suspect the so-called “domino effect” that might
testify to better access of the employees to information con-
cerning certification in the scope of occupational diseases
or better availability of specialized diagnostics (a signifi-
cant part of the cases of infection with Borrelia burgdor-
feri has an asymptomatic course) [24]. The certified cases
of borreliosis as an occupational disease in Poland might
include newly diagnosed cases and also cases diagnosed
even many years ago. In accordance with the current Polish
regulations concerning notification of suspicion, diagnosis
and certification of occupational diseases, the period in
which the occurrence of the documented symptoms of the
disease entitle one to diagnose and further certificate the
occupational disease, despite an earlier ending of the occu-
pational exposure in the case of infectious diseases, may be
optionally long. This causes the situation that a part of the
certified cases of occupational diseases with infectious ae-
tiology may often concern diagnosed cases of disease from
even many years ago. One may suspect that “cumulation”
of cases diagnosed many years came out only in the years
2001-2003. The peak of the number of the certified occu-
pational diseases was shifted slightly in time than assessed
in other analyses [25]. This may constitute additional con-
firmation of this hypothesis. A significant number of the
certified cases of borreliosis may concern cases that oc-
curred at least several years earlier.

In certifications of borreliosis as an occupational disease
in absolute numbers, men definitely prevail, which is con-
nected with the greater number of men employed for work
of such a nature (this especially concerns hard work in for-
estry). It confirms the data from other epidemiologic data
(Tab. 3) [38].

To a significantly small degree, the population of farmers
is represented in the cases of certifications of borreliosis an
occupational disease, in comparison with the serological
markers of exposure presented in the literature data [24].
This may arise from the insufficient system of detection
and diagnosis of occupational diseases in this population. It
should be added, however, that the real levels of exposure
differ considerably between the population of individual
farmers and those employed in forestry.

In the geography of the occurrence of cases of borre-
liosis as an occupational disease the following districts
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Table 6. Number of certified cases of borreliosis as an occupational dis-
ease in relation to those employed in: A) hunting and forestry, fishing,
excluding agriculture, per 1,000 persons, in relation to the data of the year
2002, National Census of Population and Housing [23]; B) agriculture,
hunting, forestry, fishing, per 1,000 persons, in relation to the data of the
year 2002, National Census of Population and Housing [23]; C) in hunt-
ing and forestry, fishing, excluding individual farms (per 1,000 persons),
in relation to the entities that employ 10 or more employees — the average
number of employees for 2003—2006 (previously, other ways of collect-
ing data — in 2002 — data of the National Census, previously generally as
the collective data as “the agricultural sector”) [23, 24, 25, 26, 27].

District A B

Chodzieski 0.0 0.0 0.0
Czarnkowsko- 8.3 1.9 1.2
Trzcianecki

Gnieznienski 8.2 1.7 7.8
Gostynski 5.5 1.3 9.6
Grodziski 1.3 0.3 1.3
Jarocinski 17.3 33 16.5
Kalisz with the town 3.0 0.2 1.3
with district rights

Kepinski 2.0 0.2 0.9
Kolski 4.0 0.3 2.7
Konin with the town 2.0 0.2 1.2
with district rights

Koscianski 3.5 1.1 8.6
Krotoszynski 9.0 1.3 7.6
Leszno with the town 10.2 2.7 8.7
with district rights

Migdzychodzki 19.7 5.8 4.5
Nowotomyski 0.9 0.2 0.3
Obornicki 0.0 0.0 0.0
Ostrowski 3.5 0.5 1.5
Ostrzeszowski 11.2 1.0 2.7
Pilski 1.3 0.3 0.6
Pleszewski 1.0 0.1 0.7
Poznan with the town 16.3 4.4 11.8
with district rights

Rawicki 0.9 0.2 1.2
Stupecki 0.0 0.0 0.0
Szamotulski 6.2 1.9 3.2
Sredzki L6 0.5 2.0
Sremski 1.7 0.5 1.8
Turecki 1.7 0.1 159
Wagrowiecki 5.1 1.0 3.1
Wolsztynski 5.6 1.2 34
Wrzesinski 0.0 0.0 0.0
Ztotowski 1.0 0.4 0.3

" in relation to the statistical data originating from [21, 22, 23, 24, 25, 26, 27].
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prevail: Miedzychdéd, Poznan, Czarnkéw-Trzcianka,
Gostyn, Jarocin, Leszno and Krotoszyn (Tabs 5 and 6). In
the case of the district of Poznan, a similar situation was
previously presented in the case of other diseases of such
aetiology [3]. This may probably result from better access
of the employees to diagnostics and their better conscious-
ness. [rregularity of distribution of the certified cases of
borreliosis as an occupational disease in the case of other
districts may be hypothetically connected with the endemic
occurrence of the ticks infected with the disease in the par-
ticular forest sites; however, this requires further detailed
research. In the territory of Wielkopolska, forest biocenoses
are quite diversified. According to the literature, the moist
and rich soils are conducive to development of plants of all
floors of a forest, and rich vegetation, particularly forest
undergrowth, favours the maintaining of sites of the ticks
[33]. Distribution of the number of cases of borreliosis as
an occupational disease in the years 2000-2007 does not
correlate with the results of the selective studies concern-
ing a few sites in the territory of Wielkopolska from the
nineties concerning frequency of occurrence of the ticks
Ixodes ricinus infected with spirochaetes Borrelia burg-
dorferi [15]. According to the studies conducted then, the
most frequent of the infected ticks referred to the environs
of Konin — 46.4%, and the least in the western part of the
province — 11.5% (percentage of the ticks Ixodes ricinus
infected with spirochaetes Borrelia burgdorferi sensu lato
was appropriately in the environs of Kazimierz Biskupi
(district of Konin) — 46.4%, of Miedzychod (district of
Migdzychod) — 11.5%, of Oborniki Wielkopolskie (district
of Oborniki) — 34.5%, of Obrzycko (district of Szamotuty)
— 13.2%, of Poznan — 20.7%, of Sierakow (district of
Migdzychod) — 30.2%, of Wronki (district of Szamotuty)
— 21.2%. It should be stressed, however, that the cited
studies were carried out quite a long time ago, and in a
few sites, so the present topography of the places in which
there is the biggest risk of contacting ticks that may be the
source of spirochaetes Borrelia burgdorferi may signifi-
cantly differ. Yet even the places located not far from each
other may significantly differ in this respect [20]. Further
analyses concerning the percentage of the infected ticks
and their activity seem to be more than advisable, as they
provide a number of valuable data concerning exposure of
the employees to the pathogen causing this disease [4, 8,
39]. According to the author’s knowledge, there is no appro-
priate analyses in the territory of Wielkopolska that would
be methodologically close and that would constitute the ref-
erence point for research conducted in other parts of Poland
and concerning the markers of the effects of exposure to spi-
rochaetes Borrelia burgdorferi (e.g., presence of the specific
antibodies against antigens of Borrelia burgdorferi or the
genetic material of theses spirochaetes in the serum of the
persons employed in agriculture and forestry) [5, 11, 16, 21,
22,23, 25, 27]. It should be emphasized that the influence
on such distribution of the certified cases of the occupational
disease may also have some socioeconomic conditioning.



216

Quite a significant number of the cases in the persons
originating from the management of forest work in com-
parison to the real level of exposure may be explained by
greater consciousness in the scope of certification and ac-
cessibility of medical diagnostics. According to the data
originating from various countries, the population of forest
workers — woodcutters are the most vulnerable to infec-
tion with spirochaetes Borrelia burgdorferi [17, 24, 27].
However, these data originate the serological analyses,
therefore, because of the different methodology, they can-
not have their direct translation into the presented official
data concerning the certified occupational diseases in the
example of the analyzed area of Poland.

The results of the present analysis may suggest that the
real number of cases of the disease resulting from the occu-
pational exposure, particularly in the population of farmers
and also in the forest workers, is bigger.

CONCLUSIONS

1. The epidemiology of the cases of borreliosis certified
as an occupational disease is influenced by both the level of
real exposure to infection with spirochaetes Borrelia burg-
dorferi, socio-economic conditions, access to medical di-
agnostics, and the consciousness of the population exposed
in the scope of the certification.

2.1t is recommended that further analyses should be
conducted concerning real exposure to infection with spi-
rochaetes Borrelia burgdorferi and its effects on the popu-
lation of workers of forestry and agriculture in the territory
of Wielkopolska. It should be suspected that the epidemio-
logic data concerning the cases of borreliosis in the occu-
pational conditions are understated.

3. It is recommended covering forest workers (and other
persons occupationally exposed to spirochaetes Borrelia
burgdorferi) with systematic and obligatory examinations
in the direction of borreliosis, and also the complex medi-
cal care referring to this occupational disease.
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