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Summary 
Background. The aim of the following study was to assess the level of knowledge in the 
prevention of Lyme borreliosis and exposure to ticks in non-medical students, broken down 
by gender.
Material and methods. The study group comprised 274 students from Latvia, including 
229 women and 45 men aged 18-35. As for the research tool, the authors’ own questionnaire 
survey was used. 
Results. Latvian male students are more likely to use repellents and more often examine 
their bodies on return from green areas (86.6% and 97.8% respectively) than women (66.3% 
and 93.9%, respectively). The biggest group of the respondents (35.6% of the men and 41.1% 
of the women) considered that twisting the tick out with tweezers was the correct method 
of removing ticks. Slightly fewer respondents, i.e. 26.6% of the men and 36.2% of the women, 
opted for tweezing it out with a swift steady movement. In practice, most people do not do 
this on their own − 28.9% of the men turn to a doctor / nurse for help and 32.3% of the women 
to some other person. Students critically assess their knowledge regarding Lyme borreliosis: 
60% of the men evaluate it as minimal and 53.1% of the women as average. More than 86% of 
the men and 73.4% of the women in the study group reported being bitten by a tick. 
Conclusions: The results of the study reflect the attitudes of Latvian academic youth towards 
Lyme borreliosis as well as knowledge about the disease and its prevention, which allows for 
assessing the need for intensifying public education in the subject.
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Streszczenie
Wprowadzenie. Celem pracy była ocena poziomu wiedzy w zakresie profilaktyki 
boreliozy z Lyme oraz ekspozycji na kleszcze wśród studentów kierunków niemedycznych 
z uwzględnieniem płci. 
Materiał i metody. Grupę badaną stanowiło 274 studentów z Łotwy, w tym 229 kobiet i 45 
mężczyzn w wieku 18 - 35 lat. Narzędzie badawcze stanowił autorski kwestionariusz ankiety. 
Wyniki. Studiujący mężczyźni z Łotwy częściej stosują repelenty i częściej oglądają 
swoje ciało po powrocie z terenów zielonych (odpowiednio 86.6% i 97.8%) niż kobiety 
(odpowiednio 66.3% i 93.9%). Największy odsetek badanych (35.6% mężczyzn i 41.1% 
kobiet) uważa za prawidłową metodę usuwania kleszcza wykręcanie go pęsetą, nieco mniej 
usunięcie pęsetą prostym ruchem (26.6% mężczyzn i 36.2% kobiet). W praktyce badani 
najczęściej nie wykonują tej czynności samodzielnie – 28.9% mężczyzn korzysta z pomocy 
lekarza/pielęgniarki, a 32.3% kobiet z pomocy innej osoby. Studenci krytycznie oceniają stan 
swojej wiedzy na temat boreliozy z Lyme: 60% mężczyzn ocenia ją jako minimalną, a 53.1% 
kobiet jako średnią. Ponad 86% mężczyzn i 73.4% kobiet badanej grupy stwierdziło u siebie 
zaistnienie pokłucia przez kleszcze.
Wnioski. Wyniki badań odzwierciedlają postawy łotewskiej młodzieży akademickiej 
i wiedzę na temat boreliozy z Lyme i jej zapobiegania, co pozwala ocenić potrzebę podjęcia 
zintensyfikowanej edukacji publicznej na ten temat.
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Introduction

Lyme borreliosis is the most common infection transmitted by ticks in Europe and North America. The 
highest morbidity rates are recorded in the countries of Central Europe, Scandinavia and the Baltic States [1]. In 
Latvia, in 2014, 469 cases of Lyme borreliosis were reported; in 2013 – 454; in 2012 - 724 and in 2011 – 866 [2].

It is Borrelia burgdorferi sensu lato (B. burgdorferi s.l.), the etiologic agent of Lyme borreliosis, together with 
two tick species − Ixodes ricinus and Ixodes persulcatus, that is responsible for spreading this disease in the 
country. Ixodes ricinus is common in Europe and Ixodes persulcatus is present, among others, in Russia [3,4]. The 
results indicate that on average 20-40% of the ticks are infected with B. burgdorferi s.l. [5]. Humid deciduous 
forests are a natural habitat for ticks, but these arachnids can also be found in meadows, green suburban areas 
and in their immediate surroundings: urban parks, gardens and allotment gardens. Such a high prevalence of 
ticks results in an increased risk of being infected with tick diseases, including Lyme borreliosis [6]. Since the 
risk of being infected with B. burgdorferi s.l is significantly associated with doing outdoor sports, recreation 
activities or professional activity (foresters, hunters, loggers, forest floor collectors), it is vital to take conscious 
steps to prevent infection with tick-borne pathogens.

The aim of the study was to assess the level of knowledge of prevention of Lyme borreliosis and exposure to 
ticks among non-medical students, taking into account the gender factor.

Material and methods

The study group consisted of 274 students studying at various universities in Latvia, and involved 229 women 
and 45 men aged 18-35 years (mean 24.3; SD 3.31).

The research tool was a questionnaire consisting of 15 questions. The inquiries concerned possible preventive 
measures taken while staying in the areas where ticks prevail, including the use of repellents and examining the 
body after returning from green areas, as well as the knowledge of the correct methods of tick removal from the 
skin. Students were also asked to assess their knowledge in prevention of tick-borne diseases and to evaluate 
the knowledge of the Latvian society in this respect. Besides, the respondents answered whether they had been 
bitten by ticks. They were to indicate the bite sites, state whether erythema migrans appeared as well as inform 
about the methods they used to remove the tick.

Statistical analyzes were performed using STATISTICA 7.1 computer software (StatSoft, Poland). In the 
statistical inference process, the chosen significance level was 0.05.

Results

Actions undertaken to prevent Lyme borreliosis and ticks diseases
When outdoors, tick repellents are significantly more frequently (p = 0.009, χ2 = 9.2) used by the surveyed 

men. This form of prophylaxis is often used by 26.6% of the men, while 60% of them rarely follow it. 13.9% of the 
female students declare that they frequently use repellents, whereas 52.4% do not apply them.

After returning from green areas, 97.8% of the men check their body in order to detect a tick anchored in 
the skin; (68.9% do it often, whereas 28.9% − rarely). As for women, 93.9% follow the same procedure; others, 
i.e. 51.1%, do it often and 42.8% − rarely). The differences in the responses from men and women were not 
statistically significant (p = 0.08, χ2 = 5.0).

Students were asked about the areas in which repellents are supposed to be used. Agricultural land has been 
pointed to by 44.4% of the men and 60.7% of the women (p = 0.04, χ2 = 4.1), forest areas − 95.6% of men and 
97.8% of the women (p = 0.37, χ2 = 0.7), meadows − 82.2% of the men and 98.6%of the women (p = 0.000001, χ2 

= 26.5), orchards − 28.9% of the men and 67.2% of the women (p = 0.000001, χ2 = 23.2), urban parks 22.2% of 
the men and 62.8% of the women (p = 0.000001, χ2 = 25.2) and other areas − 15.6% of the men and 6.9% of the 
women (p = 0.05, χ2 = 3.5).

The respondents answered the question of how to properly remove the tick anchored in the skin. The answers 
given are provided in Table 1.

More than 62% of the male students and 63.8% of the female students knew that there was no anti-Lyme 
borreliosis vaccine, and 37.8% of the men and 36.2% of the women respectively did not have an opinion on 
the matter and marked “I do not know”. The differences in responses on the part of men and women were not 
statistically significant (p = 0.84, χ2 = 0.3).

Knowledge in the prevention of Lyme borreliosis...
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Table 1. Methods of removing anchored ticks which were considered proper by the surveyed students, broken down by 
gender

Tick removal method
Students in the surveyed group

Statistical significance
Men
(%)

Women
(%)

Pull out with fingers 0.0 4.4 p = 0.11, χ2 = 7.4
Remove with tweezers with 

a single move 26.6 36.2 p = 0.21, χ2 = 1.5

Twist out with tweezers 35.6 41.1 p = 0.49, χ2 = 0.5
Scratch off with a finger nail 6.7 1.7 p = 0.05, χ2 = 3.6

Apply an antiseptic 31.1 25.8 p = 0.45, χ2 = 0.5
Lubricate with fat (e.g. but-
ter, oil) to make it get out 11.1 10.0 p = 0.82, χ2 = 0.1

Other methods 17.8 25.3 p = 0.28, χ2 = 1.1

Opinions on the level of knowledge about Lyme borreliosis and ticks
There were significant differences in the self-assessment of Lyme borreliosis in the studied group of students 

broken down by gender (p = 0.03, χ2 = 6.4). Most men (60.0%) and 39.5% of the women rated it as minimal. 
35.6% of the male students and 53.1% of the females declared that their level of knowledge on Lyme borreliosis 
was average. Only 4.4% of the men and 7.5% of the women thought that their knowledge in the subject was 
good. The respondents were also asked whether they wished to broaden their knowledge on Lyme borreliosis 
and ticks diseases. Significant differences in responses were recorded between men and women (p = 0.01, χ2 
= 8.4). Positive answers were given by 62.2% of the men and 67.7% of the women, negative by 11.1% of the 
men and 20.9% of the women, and 26.7% of the males and 11.3% of females had no opinion on the matter. The 
surveyed male students believe that their knowledge about Lyme disease in the Latvian society is minimal (80%) 
or medium (20%). On the other hand, women consider that 62% of the population have minimal knowledge, 
whereas 37.9%  that it was average (p = 0.02, χ2 = 5.3).

Tick bites in men and women studying non-medical courses
More than 86% of the men and 73.4% of the women in the surveyed group of non-medical students in Latvia 

reported a tick bite (p = 0.057, χ2 = 3.6). A single occlusion was reported by 41% of the males and 36.3% of the 
females, multiple bites − 58.9% by male students and 63.7% of the females. The tick bite sites indicated by the 
respondents are listed in Table 2. Erythema migrans occurring after the tick bite was observed only by females 
(3.6%). The removal methods of the anchored ticks in the skin applied by members of the tested group are 
presented in Table 3.

Table 2. Bite site indicated by the surveyed non-medical students, broken down by gender

The site of tick bite
Students in the surveyed group

Statistical significance
Men
(%)

Women
(%)

Upper limb 28.9 24.0 p = 0.48, χ2 = 0.4
Lower limb 33.3 27.9 p = 0.46, χ2 = 0.5

Neck 8.9 12.2 p = 0.52, χ2 = 0.4
Chest 22.2 15.3 p = 0.25, χ2 = 1.3
Back 2.2 17.5 p = 0.08, χ2 = 6.8
Head 20.0 14.4 p = 0.34, χ2 = 0.9

Stomach 42.2 25.3 p = 0.06, χ2 = 5.4
Other 6.7 17.5 p = 0.06, χ2 = 3.3

Knowledge in the prevention of Lyme borreliosis...
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Table 3. Methods of removing anchored ticks used by the surveyed non-medical students, broken down by sex

Tick removal method
Students in the surveyed group

Statistical significance
Men
(%)

Women
(%)

It was done by a doctor/
nurse 28.9 18.3 p = 0.10, χ2 = 2.6

Another person did it 26.7 32.3 p = 0.45, χ2 = 0.5
I took it in finders and pulled 

out 4.4 4.8 p = 0.91, χ2 = 0.01

I removed it tweezers with  
a single move 15.6 7.4 p = 0.77, χ2 = 3.1

I twisted it out with 
tweezers 17.8 15.3 p = 0.67, χ2 = 0.1

I scratched it off with my 
fingernail 4.4 4.4 p = 0.98, χ2 = 0.0005

I applied an antiseptic 17.8 10.9 p = 0.19, χ2 = 1.6
I lubricated it with fat (e.g. 

butter, oil) to make it get out 0 0.9 p = 0.52, χ2 = 0.3

I disinfected the spot after 
removing the tick 44.4 33.6 p = 0.16, χ2 = 1.9

Other methods 11.1 13.9 p = 0.60, χ2 = 0.2

Discussion

As no Lyme borreliosis vaccine  is currently available, the only effective way to prevent the disease is to educate 
people living in areas where B. burgdorferi s.l. spirochete prevails. Education should include issues related to 
protection against ticks and effective and safe methods of removing the arachnids anchored in the skin. Students 
pursue active lifestyles, doing outdoor sports, which makes them vulnerable to tick bites. The survey shows that 
Latvian male students use repellents more frequently and examine their bodies more often after coming back 
from green areas (86.6% and 97.8%, respectively) than women (66.3% and 93.9%, respectively). 13.3% of the 
non-medical male students and 33.6% of female students never use any tick repellents. Further, women have 
shown more knowledge than men in regard to the areas where repellents should be used. Female students were 
also more aware where ticks could reside, indicating agricultural land, forests, meadows, orchards and urban 
parks. However, as the analyses show, despite their knowledge, they are less likely than men to use repellents 
or examine their bodies after returning from green areas. Nejezchlebova showed that it was women from Czech 
Republic (89%) rather than from Poland (17%) that checked their bodies after coming from the green areas. As 
for male students, the results indicated that 54% from the Czech Republic do it, whereas in Poland the figure 
stood at 4% [7].

The recommendations by the German Borreliosis Society enumerate the following measures that should be 
taken to protect one from tick bites: the use of repellents, protective clothing, checking the body for tick bites 
and their proper removal. Depending on their type, repellents may be used on one’s clothing or leather, but what 
is significant is that their efficacy time is limited and protection is not fully efficient [8].

Because tick bites are usually painless and can be unnoticed, it is advisable to adjust clothing so that the ticks 
cannot get under garments while in woods and meadows. Clothes should have tight cuffs and collar, pants tucked 
in socks or shoes, shirt / shirt in pants. One should look at ones’ clothing from time to time to detect and shake 
off the ticks which have not bitten the skin yet. Further, it is preferable to put clothes in bright colours in order 
to see arachnids better. On returning from green areas, one should examine one’s body carefully in search of an 
anchored tick, paying special attention to the skin of armpits, ears, navel, knee pits, hairy scalp, stomach and 
groins. Finally, tick repellents should be used as an additional safety measure by spraying clothing and exposed 
parts of the body [9].

The study conducted in Poland showed that 55% of the respondents studying Tourism and Recreation 
reported tick bites [10]. As for the group of Latvian students, the numbers indicated that 86% of the men and 
73.4% of the women experienced tick bites.

Knowledge in the prevention of Lyme borreliosis...
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Both in adults and adolescents the most commonly reported bite sites included: lower limbs 27% [11] − 59% 
[12] and upper ones − 28.8% [11]. Also in the surveyed group, men and women experienced most bites in those 
parts of the body.

It is believed that the risk of infection is very low if the tick is removed from the body within 24-48 hours 
after the bite [13]. It is important to skilfully remove the tick anchored in the skin. It is alarming that 11.1% of 
the men and 10% of the women in the surveyed group consider lubricating the tick with fat (e.g. butter, oil) as 
a correct method of getting it out, although in practice this method was used by only by 0.9% of the women. 
Indeed, more men (6.7%) than women (1.7%) believe that scratching the tick off is a proper way of getting rid of 
it but, in practice, 4.4% of the men and 4.4% of the females use this particular method. The highest percentage of 
the respondents (35.6% of the men and 41.1% of the women) considered it proper to remove the tick by twisting 
it out with tweezers, slightly fewer by removing it with a simple steady movement (26.6% of men and 36.2% of 
women). In practice, most people do not do this on their own − 28.9% of the men turn to a doctor / nurse for help 
and 32.3% of the women ask another person for help.

Further, 58% of the respondents studying natural sciences courses in Poland responded that, in case of a 
tick bite, ticks should be removed with tweezers and the site should be disinfected [14]. In other studies, as 
Kurnatowski states, students respond differently. Forestry students use protective clothing (87.5%), repellents 
(62.5%) and remove the tick within the first 24 hours after the bite (60.0%).

Incorrect removal of ticks anchored in the body, e.g. with the use of butter, oil, cream, or squeezing, may result 
in the tick regurgitating into the wound, which increases the risk of infection. As for removing the tick with the 
tweezers, one should grasp the arachnid close to the skin, and remove it by one swift steady movement. The tick 
should not be scratched off because it may lead to its crushing and causing micro injuries in the skin through 
which the ticks (including bacteria) can enter the tissues of the human body. If tweezers are not available, ticks 
should be pulled with fingers but it is desirable to use a gauze pad to minimize the risk of micro injuries in the 
skin and infection. Once the tick is removed, the puncture site should be disinfected and hands washed with 
soap and water [2]. 44.4% of the men and 33.6% of the women in the study group disinfected the site after 
removing ticks.

Finally, it is advisable to observe one’s health condition after the bite and consult the physician if erythema 
appears at the puncture site or other disturbing symptoms that may be related to the tick bite. According to 
statistics, about two thirds of patients with Lyme borreliosis have removed the tick improperly [2].

Students in the study group critically assess their knowledge of Lyme borreliosis: 60% of the men point to 
their minimal level of knowledge on this issue and 53.1% of the women − to an average one. The vast majority of 
students (62.2% of the men and 67.7% of the women) want to broaden their knowledge about tick-borne diseases, 
but as many as 20.9% of the females and 11.1% of the males definitely do not want any further education in this 
area. Most of the surveyed students (80% of the men and 62% of the women) believe that the knowledge about 
Lyme disease in Latvian society is minimal.

Conclusions

The results reflect the attitudes and knowledge of the Latvian academic youth towards Lyme borreliosis and 
its prevention, which allows for assessing the need for intensified public education in the subject.
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