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Summary 
Background. The aim of the study was to evaluate the awareness of Lyme borreliosis 
prevention and risk of being infected with the Borrelia burgdorferi in the forestry workers of 
Ternopil Region. To achieve the objective, serological tests were performed. 
Material and methods. The studies were conducted by diagnosing serum in 348 employees 
of Ternopil Region for anti-Borrelia burgdorferi s.l. antibodies by ELISA test. The age of 
the examined persons ranged from 17 to 75, mean age - 38.9 years. All the participants 
completed а questionnaire. The forestry workers were asked to state whether they noticed 
any symptoms compatible with Lyme borreliosis. 
Results. 348 forestry workers employed in five forest inspectorates were examined for 
specific anti-Borrelia burgdorferi s.l. antibodies. With ELISA test, a positive or inconclusive 
result in at least one antibody was observed in 43.1% of the respondents (n=150 of 348):  IgM 
antibody − in 14.6% (n=51 of 348), and IgG antibody – in 35.3% (n=123 of 348). The largest 
number of respondents in the study group, i.e. 35.3%,  were bitten in the abdomen area. As 
for the methods of tick removal, most respondents pulled the tick out with fingers (35.9%), 
while only 6.0% turned to a physician or nurse to have it removed. Erythema migrans (47%) 
and pruritis (31%) were the most frequent symptoms among the participants.
Conclusions. The absence of the official recognition of Lyme borreliosis as an occupational 
disease in Ukraine makes the study of prevention measures and their distribution in professional 
groups working in wooded areas an urgent matter. Providing the forest administration units 
with a sufficient number of tweezers or special loops for tick removal would certainly increase 
the protection of those  exploiting forests against work-related tick-borne diseases.
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Streszczenie
Wprowadzenie. Celem pracy była ocena świadomości zapobiegania boreliozie z Lyme 
i ryzyka zakażenia Borrelia burgdorferi s.l. u pracowników leśnictwa w regionie Tarnopola. 
Aby osiągnąć wyznaczony cel, przeprowadzono testy serologiczne.
Materiał i metody. Badania obecności przeciwciał anty-Borrelia burgdorferi w surowicy 
przeprowadzono u 348 pracowników leśnictwa z regionu Tarnopola przy użyciu testu ELISA. 
Wiek badanych wahał się od 17 do 75 lat, średnia – 38,9 lat. Wszyscy uczestnicy wypełnili 
autorski kwestionariusz ankiety. Robotnicy leśni zostali poproszeni o podanie objawów 
przypominających te wywołujące boreliozę z Lyme.
Wyniki. 348 pracowników leśnych zatrudnionych w pięciu inspektoratach leśnych zbadano 
pod kątem występowania specyficznych  przeciwciał anty- B. burgdorferi s.l. Przy użyciu 
testu ELISA, stwierdzono pozytywny lub niejednoznaczny wynik co najmniej jednego rodzaju 
przeciwciał u 43,1% respondentów (n = 150 z 348): w tym, przeciwciała IgM -  u 14,6% (n = 
51 z 348 badanych), i przeciwciała IgG - u 35,3 % (N = 123 z 348). Najwięcej respondentów 
w badanej grupie, tj. 35,3%, zostało pogryzionych przez kleszcze w okolicę brzucha. Jeśli 
chodzi o metody ich usuwania, większość respondentów użyła palców (35,9%), a tylko 6,0% 
zwróciło się do lekarza lub pielęgniarki po fachową pomoc. Najczęstszymi objawami wśród 
pacjentów to wystąpienie rumienia wędrującego (47%) i świądu (31%).
Wnioski. Brak oficjalnego uznania boreliozy z Lyme jako choroby zawodowej na Ukrainie 
sprawia, że badanie środków zapobiegawczych i ich dystrybucja w grupach zawodowych 
pracujących na obszarach zalesionych jest pilną kwestią. Udostępnienie jednostkom 
administracji leśnej wystarczającej liczby pincet lub specjalnych pętli do usuwania kleszczy 
z pewnością zwiększyłoby ochronę tych, którzy pracują przy eksploatacji lasu przed 
chorobami wywołanymi przez te pajęczaki.

Słowa kluczowe: borelioza z Lyme, pracownicy leśni, test serologiczny ELISA, IgM, IgG, 
kleszcze, Ukraina
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Introduction

Lyme borreliosis (LB) is a widely distributed zoonosis. The causative agents of LB are the members of Borrelia 
burgdorferi sensu lato complex spirochetes [1].The forested area in Ukraine covers  9.4 million ha, i.e. 15.6% of 
the total land area. Forests in Ukraine are distributed unevenly. The largest forested territories are in north and 
west of the country. According to the Order of the Ministry of Health of Ukraine No. 133 from 19.07.1995, Lyme 
borreliosis (LB) is officially classified as a disease in the group of especially dangerous infections. However, 
at the same time, Lyme borreliosis is not officially recognized as an occupational disease, and thus forestry 
workers do not receive appropriate social security coverage [3]. The registration of Lyme borreliosis cases in 
Ukraine began in 2000, and the incidence of this disease in the country is increasing each year: 58 cases were 
reported in 2000, whereas in 2015 as many as  3413 [4].

The aim of the study was to assess the awareness of prevention against Lyme borreliosis and the risk of 
acquiring the disease in forestry workers of Ternopil Region. To achieve the objective, serological tests were 
done.

Material and methods

The study was carried out in Ternopil Region (Oblast), which is located in the western part of Ukraine. This 
region is endemic for Lyme borreliosis, because it is located in the zone of fertile soils, moderate continental 
climate and forest landscapes. Such an environment is conducive to maintaining the main tick vectors of Borrelia 
burgdorferi sensu lato – Ixodes ricinus ticks. The territories of Ixodes ricinus ticks are reduced to 57 settlements 
of the 15 (out of 17) districts of Ternopil Region [5].

348 foresters (aged 17-75 years old) from 5 subordinate forestry inspectorates (Berezhany, Ternopil, Chortkiv, 
Buchach, Kremenets) of Ternopil Region were examined for anti-Borrelia burgdorferi s.l. antibodies by means of 
ELISA test that determined the level of specific IgM and IgG immunoglobulins (Euroimmun AG, Germany). The 
kits enabled the detection of infections caused by 3 pathogenic genospecies: Borrelia garinii, Borrelia afzelii and 
Borrelia burgdorferi sensu stricto. The level of serum antibodies lower than ≤16 RU/ml (relative units = RU) was 
considered to be a negative result, the results between 16 and 22 RU/ml were qualified as equivocal or “grey 
zone”, whereas the levels higher than 22 RU/ml were classified positive, according to producer’s instructions. 
All the seropositive workers were subjected to clinical examinations in the Department of Infectious Diseases 
and Epidemiology, Dermatology and Venereology, I. Horbachevsky Ternopil State Medical University, Ukraine. 
The consent to conduct the study was obtained at the Bioethical Committee of I. Horbachevsky Ternopil State 
Medical University. 

All examined participants completed a questionnaire developed by the scientists from Poland [6] to 
which the authors of the presented study adhered. All respondents answered the questionnaire inquiries, 
compatible with international questionnaires, indicating: the number and places of Ixodes ricinus tick bites, 
methods of the tick removal from the body surface, the most frequent symptoms that appeared after being 
bitten, application of repellents during work in the forest, checking the body for ticks after coming back from 
the forest.

The results of the study were then analysed statistically. The р value (р<0.05) was assumed as statistically 
significant. The analyses were performed using software Statistica for Windows, Version 5.

Results

Results of epidemiological studies 
In the study group, 18.9% of the foresters were bitten once, 38.8% of the respondents had been bitten 

repeatedly, while the remaining 28.4% do not remember being bitten in their lifetime (Tab. 1).

Table 1. Data of the tick bite episodes in adolescents taking part in the study (n=348)
Data of the tick bites n=348 %

No. of tick bite
episodes

once 66 18.9 
twice 44 12.6 

more than three times 135 38.8 
do not remember any bite 99 28.4 

Risk of tick-borne bacterial diseases...
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Site of bite*

upper limbs 50 6.0
Lower limbs 83 23.9

chest 76 21.8
back 24 6.9
head 1 0,3
neck 45 12.9

abdomen 123 35.3

Methods of 
tick removal *

removed by a physician or nurse 21 6.0
removed by other person 22 6.3

grasped with fingers and pulled out 125 35.9
scrape off with a fingernail 16 4.6

disinfected 13 3.7
lubricated with fatty substance 59 16.9

bite site disinfected after tick removal 90 25.9
other methods 8 2.3

* – results do not added up to 100% as some options were selected more than once

The largest numbers of the respondents (35.3%) experienced a tick bite in the abdominal area. About the 
same percentage declared being bitten in lower extremities and chest (23.9% and 21.8%, respectively). Only 1 
(0.3%) respondent pointed to the head area stated the tick bite into a head area (Tab. 1).

As for the methods of tick removal, most respondents, 125 persons (35.9%,)  pulled the tick out with fingers; 
90 (25.9%) individuals disinfected the place of the bite with an antiseptic; 59 (16.9%) – lubricated it with fatty 
substance. The fact that only 21 (6.0%) respondents turned to a physician or nurse for help seems to indicate 
that some steps should be taken in this respect (Table 1).

Serologic tests by ELISA
Lyme borreliosis is a multisystemic disease manifested by skin, arthritis symptoms and neurological 

symptoms. It is a disease causes by genospecies of Borrelia burgdorferi sensu lato complex [7].
Anti-Borrelia burgdorferi IgM and IgG antibodies were examined in the forestry workers from 5 forestry 

inspectorates of Ternopol Region, western Ukraine in the years 2015–2016. IgM antibodies were found in 36 of 
the examined workers (10.3%); in 15 workers (4.3%) the results were equivocal. In 108 persons (31.0%), they 
turned out to be positive for IgG, while in 25 persons (7,2%)  they remained  in the “grey zone” (Tab. 2).

Table 2. IgM and IgG antibodies in the forestry workers of the examined inspectorates (n=348) - ELISA test results

No.
Antibodies against B. burgdorferi

n %
IgM IgG

1 positive positive 26 7.5
2 positive negative 9 2.6
3 equivocal positive 6 1.7
4 positive equivocal 1 0.3
5 equivocal equivocal 1 0.3
6 negative positive 76 21.8
7 equivocal negative 8 2.3
8 negative equivocal 23 6.6
9 negative negative 198 56.9

Total 348 100.0

The most frequent symptoms in the participants of the study were erythema migrans (47%), pruritis (31%), 
and  other symptoms (5%). 36% of the respondents did not complain of any ailments.

Risk of tick-borne bacterial diseases...
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Figure 1. Most common symptoms of the disease appearing after tick bites

The fact that almost 88% of the respondents of 5 forestry inspectorates of Ternopil Region never used any 
tick repellents, in contrast to 3% who always applied them, requires consideration and some action (Figure 2). 

Always used

Used sporadically

Not used

3,2%

9,2%

87,6%

Figure 2. Percentage of forestry workers in Ternopil Region who use repellents during work in a forest area

As for examining one’s skin after coming back from a forest area, almost 50% of the respondents stated that 
they checked their body for ticks after returning home (Figure 3).

Sporadically
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Do not сheck

46,6%

33,6%
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Figure 3. Checking the body for ticks after coming back from a forest area

Discussion

The detected positive results for IgM and IgG antibodies with ELISA test in forestry workers of the examined 
inspectorates of Ternopil Region, i.e. 10.3% for IgM and 31.0% for IgG, are comparable with the results obtained 
in different regions of Poland. In south-eastern Poland, the percentage of specific anti-Borrelia burgdorferi 
antibodies in forestry workers’ blood serum reached 40% [8], in Lower Silesia – 35.0% [9], and in Southern 
Podlasie, I ranged from 7.8 to 15.6% [5]. In other European countries, the percentage of forestry workers and 
other employees particularly exposed to tick bites with detected antibodies against B. burgdorferi s.l. varied. 
For example,  in Germany it ranged from 18% to 52% [10] and in Slovakia, it stood at  12.8% [11]. In France, 
the antibodies were found in 14.1% of the examined persons who are exposed to contact with ticks due to their 

Risk of tick-borne bacterial diseases...
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occupation, with the highest number of positive results found in logging workers (17.5%) [12]. The results of 
the questionnaire strongly prove that forestry workers are at the greatest risk of being bitten by bites and of 
spreading tick-borne pathogens.

As for the site of the bite, it must be mentioned that most frequently it is the skin of lower limbs, buttocks, 
groins and abdomen, and a head area in children [13]. In the presented study, the largest group of respondents 
(35.3%) were bitten in the abdomen area, and only 1 (0.3%) respondent pointed to the head.

Statistically speaking, about two thirds of patients with Lyme disease have removed the tick improperly 
[14]. In the presented study, various methods of tick removal were mentioned. The most frequent one turned 
out to be pulling the tick out with fingers (35.9%), 25.9% mentioned disinfecting the bite site after tick removal, 
whereas only 6.0% of the respondents asked for professional assistance. The use of improper methods of tick 
removal increases the potential risk of spirochetal infection [13], and the reported methods of its removal are 
often inappropriate. Therefore, education proper behaviour after being bitten by the vector should become an 
important element of prevention actions in the regions affected by Lyme borreliosis. Therefore, providing the 
forest administration units with a sufficient number of tweezers or special loops for tick removal, available on 
the market, would certainly increase the safety of forest exploitation workers and protect them against work-
related tick-borne diseases.

As the data of symptoms compatible with Lyme borreliosis indicate, the most frequent symptoms in the 
forestry workers in Ternopil Region were erythema migrans (47%) and pruritis (31%), which is consistent with 
the findings of some other research done in Poland [15]. 

Conclusions

1. Specific IgG and/or IgM antibodies against Borrelia burgdorferi sensu lato were detected in 150 (43.1%) out 
of the 348 examined forestry workers by means of ELISA test. 

2. Only 12.4% of the participants applied preventive measures against tick bites, which means that there is a 
need to enhance the awareness in this professional group.

3. Providing the forest administration units with a sufficient number of tweezers or special loops for tick 
removal would certainly increase the safety of forest exploitation workers and protect them against work-
related tick-borne diseases.

4. The absence of the official recognition of Lyme borreliosis as an occupational disease in Ukraine makes that 
studying prevention methods and disseminating the information about the findings among professional 
groups working in wooded areas has become an urgent matter. 
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