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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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AWARENESS OF LYME DISEASE AMONG VOCATIONAL SCHOOL STUDENTS AND 
CHILDREN (TERNOPIL REGION, WESTERN UKRAINE)

Nykytyuk S.O1*, Levenets S.S1, Horishnyi M.I1, Horishnyi I.M1.
1Department of Children’s Diseases and Pediatric Surgery, Ivan Horbachevsky Ternopil National Medical University, Ternopil, Ukraine.

Abstract.
Aim: The research goal is to assess the awareness of Lyme 

borreliosis among students and parents whose children 
were bitten by ticks (aged 3 to 18 years) and to inform about 
preventive measures that are carried out in case of contact with 
ticks in college students and bitten children in Ternopil region 
(Western region of Ukraine).

Material and methods: The research was conducted by 
surveying 95 18-year-old first-year students of a vocational 
technical, and 78 parents whose children were bitten by ticks 
(children aged 3 to 18 years). Children of this group were treated 
for EM. The participants filled out the questionnaire. 

Results: Participants of both groups were bitten by ticks 
mainly in the rural areas. In most of the respondents, the tick 
was removed not later than 12 hours from the moment of the 
bite. 43% of students and 47% of children's parents did not 
remember the fact of a tick bite. About a third of students 
believed that the source of the disease is bacteria and viruses.

More than a third of children, 36,62%, showed very low 
awareness of Lyme borreliosis. When removing a tick 11,1% 
of students filled the tick with fat, and 42,0% twisted it with 
tweezers. Only 33,3% of children and their parents went to the 
trauma center for tick removal. In fact, only 28% of students 
went to the hospital.

Conclusions: Training the correct methods of removing ticks 
and prevention of tick bites (clothes, repellents) should become 
an important element of measures to protect students in regions 
with a high incidence of Lyme borreliosis including endemic 
zones in the Ternopil region.

Key words. Lyme-borreliosis, knowledge, prevention, 
students, children, Ternopil (Western Ukraine).
Introduction.

Lyme disease (also known as a systemic disease, Lyme 
borreliosis (LB), or chronic erythema migrans (EM) is a natural 
focal disease transmitted by Borrelia burgdorferi. The main 
natural reservoir of Borrelia burgdorferi sensu lato is Ixodes 
ticks. The disease manifests itself as migratory ring-shaped 
erythema, fever, and damage to the central and peripheral 
nervous system, heart, and large joints [1,2]. Cases of this 
disease have been registered in large areas of forests and the 
forest-steppe zone of Eurasia. Western Ukraine, including the 
Ternopil region, is an endemic area of Lyme borreliosis [3]. 
However, the highest incidence rates are recorded in the countries 
of Central Europe, Scandinavia, and the Baltic States [4].
Purpose.

The purpose of the study was to assess the awareness of Lyme 
borreliosis and tick attack prevention among vocational college 
students and parents of children with EM who were under 

supervision.
Material and methods.

A survey of 95 young people up to 18 years of age (17,4±1,0 
years) was conducted. Out of 95 surveyed college students, 53 
(55,78%) students had tick attacks, which made up the first 
group of surveyed children. The second group included 78 
children aged 3 to 18 years who were being treated for EM. 
The main research tool was a questionnaire consisting of 21 
questions. Inquiries related to preventive measures while staying 
in places where ticks prevail, in the form of the use of repellents 
and body checks after returning from green spaces, as well 
as familiarization with the correct methods of tick control. In 
addition, the questionnaire contained questions about tick bites. 
The results of the study were subjected to statistical processing. 
Protocol of the expert commission No. 71 of October 25, 2022.

Statistical analysis was carried out using the STATISTICA 
Software v. 10 (StatSoft, Poland).
Results.

The results of the research, regarding the survey of school 
students and children who were on treatment, are presented in 
table 1.

Among the students of the school, tick bites most often 
occurred in the forest in 24 (45,28%) cases (p < 0,001), in the 
village - in 11 (20,77%) cases, in the park, and in the garden 
in 6 cases (11,32%), respectively. Children receiving treatment 
were most often bitten in rural areas 10 (12,82%), and with 
the same frequency in the forest, park, and garden 3 (3,85%), 
respectively. Almost a third of parents and children of the 2nd 
group did not know the place of the tick attack 55 (70,51%).

In most cases, 33 (62,28%) vocational school students had a 
single tick attack. Almost with the same frequency, there were 
more tick bites in these groups - 7 (13,20%) and 2 (2,56%), 
respectively (p < 0,05).

The third part of the children of the 2nd group, 24 (30,77%), 
also had one bite episode (p < 0,001). With a small frequency, 
children of this group were bitten by a tick 2 or more times 5 
(6,41%) and 2 (2,56%), respectively. Most often, the children 
of the second group did not know whether there was a tick bite 
at all (60,26%). Half of the children in the second group had a 
tick bite in the head area 42 (53,85%). With the same frequency 
- lower limbs, trunk, and neck - 8 (10,26%), 8 (10,26%) and 
9 (11,54%), respectively. The tick bit the abdomen and upper 
limbs most rarely - 5 (6,42%) and 6 (7,69%). 2 cases were 
especially interesting when 16 and 28 ticks were removed from 
the skin.

According to the data of the questionnaire regarding the 
localization of the place of attack, the most frequent place in 
the children of the 2nd group was the head 42 (53,84%). With 
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1 - a group (Students of a vocational technical) Parents whose children were bitten by ticks (aged 
3 to 18 years)

 53 students % 78 %
A tick bite occurred in:
Forest 24 45,28# 3 3,85
Village 11 20,77 10 12,82
Garden 6 11,32 3 3,85
Park 6 11,32 3 3,85
Other 5 9,43 4 5,12
Do not know 1 1,88# 55 70,51
Occurrence of a tick bite
Once 33 62,28# 24 30,77
Twice 6 11,32 5 6,41
Many times 7 13,20* 2 2,56
I don't remember/was 7 13,20# 47 60,26
Location of a tick bite 
Upper limbs 13 24,54* 6 7,69
Lower limbs 16 30,18* 8 10,26
Neck 7 13,22 9 11,54
Body (Front) 8 15,09 4 5,12
Body (Back) 6 11,32 4 5,12
Head 2 3,77# 42 53,85
Abdomen 1 1,88 5 6,42
When the tick was removed
Less than 12 hours 28 52,83 54 69,23
Up to 24 hours 5 9,47 3 3,85
Up to 48 hours 0 0 6 7,69
I do not remember 20 37,7 * 15 19,23
The method of tick removal 
Doctor/nurse 15 28,30 26 33,33
Another person 4 7,54 * 1 1,28
Fingers Treated with a disinfectant 6 11,32 7 8,98
Unscrewed 7 13,20 3 3,85
Scraped off 2 3,77 0 0
Treated with a disinfectant solution 8 15,09* 26 33,33
Filled with fat 11 20,78 # 1 1,28
The appearance of migrating erythema was noticed
Up to 24 hours 4 7,54 * 17 21,80
From 24 to 48 hours 1 1,88 3 3,85
In 3 days 1 1,88 2 2,56
In 7 days 0 0 1 1,28
In 14 days 0 0 3 3,85
In 21 days 0 0 2 2,56
In 30 days 0 0 2 2,56
I do not remember 3 5,66 # 48 61,54
Clinical symptoms
Reduced concentration of attention 0 0 0 0
fever 2 3,77 4 5,12
Headache 7 13,24 10 12,82
Pain in the joints 1 1,88 2 2,56
Inflammation of the joints 1 1,88 2 2,56
Muscle pain 4 7,54 5 6,41
Swollen lymph nodes near the bite 
site 1 1,88 3 3,85

None 37 69,81 62 79,48

Table 1. The results of a survey of vocational school students and parents of children regarding awareness of Lyme borreliosis.



GEORGIAN MEDICAL NEWS
No 12 (333) 2022

© GMN 69

What animals do you live with?
Cat 23 43,40 # 4 5,12
Dog 20 37,73 # 6 7,70
There are no animals 10 18,87 # 68 87,18
Are you under the supervision of a cardiologist, neurologist, dermatologist, or other specialists for chronic diseases?
yes 2 3,77 1 1,28
no 51 96,23 77 98,71
Reason for Lyme disease
The number of respondents n=95 %  n =78 %
Bacteria 32 33,68* 44 56,41
Viruses 28 29,48 19 24,36
I do not know 35 36,84* 15 19,23
How did you learn about Lyme Disease?
Radio 2 2,10* 10 12,82
TV 17 17,90* 25 32,05
Internet 41 43,15 43 55,13
Other (questionnaire) 35 36,85# 0 0
Knowledge of the threat of Lyme Borreliosis to different body systems 
Nervous System 12 12,63# 56 71,79
Heart disease 6 6,31# 20 25,64
Joints 1 1,05# 34 43,58
Note. # - p < 0,001 for Pearson's χ2 test when comparing groups 1 and 2.
* - p < 0,05

the same frequency, tick bites in this group of children were on 
the neck 9 (11,54%) and lower limbs 8 (10,26%). Most often, 
students were bitten in the upper 13 (24,52%) and lower limbs 
16 (30,18%), (p < 0,05). The rare bites were localized in the 
head 2 (3,77%) ( p < 0,001) and stomach 1 (1,88%).

Within 12 hours from the moment of the attack, the tick was 
removed in 54 (69,23%) patients of the 2nd group and in half 
of the student children of the 1st group, 28 (52,83%). More 
than a third of student children 20 (37,73%) and a fifth of 15 
(19,23%) patients who underwent treatment do not remember 
tick removal (group 2). 

15 (28,30%) school students and 26 (33,33%) children and 
their parents sought medical help for tick removal. 11 (20,78%) 
students filled ticks with fat. Among the children of the 2nd 
group, this method was observed in 1 (1,28%) case. 14 (17,95%) 
children of this group admitted that the tick fell off on its own.

Only 4 (7,54%) students noticed the appearance of EM  up to 
a day after a tick bite, and only one patient (1,88%) noticed it 
for up to two and three days. A fifth of the children of the 2nd 
group, 17 (21,80%), remembered the appearance of EM up to 
24 hours after the tick attack, which was a significant difference 
compared to the students of the 1st group, p < 0,001%. Among 
these children, with the same frequency, 2 (2,56%) the latest 
appearance of EM was observed - 3 and 4 weeks after the 
tick attack. A large number of interviewees in this group, 48 
(61,54%), did not remember the fact of having a rash on the skin 
after a tick bite. Among students, this indicator was small - 3 
(5,66%),  р < 0,001.

The most frequent complaints after a tick bite were headache 
in 7 (13,24%) students and 10 (12,82%) children, increased 
body temperature in 2 (3,77%) students and 4 (5,12%) children, 
muscle pain in 4 (7,54%) students and 5 (6,41%) examined 

children. It should be noted that 37 (69,81%) of the surveyed 
students and 62 (79,48%) of the children's parents had no 
complaints. Treatment of erythema migrans was carried out in 3 
(5,66%) students at a technical college, and in 78 children who 
were treated at the Ternopil Regional Hospital.

Most children of the 2nd group, 68 (87,18%), did not live 
together with animals (cats, dogs). Among college students, there 
were significantly fewer such patients - 10 (18,87%), p < 0,001. 
36 (37,73%) college students live with a dog and 42 (43,40%) 
with a cat. However, only 3 college students considered that this 
is the source of infection. Parents of children in the 2nd group 
also indicated that they have pets - 4 cats (5,12%) and 6 dogs 
(7,70%).

Awareness of the causative agent of Lyme disease was 
analyzed in 95 college students (1st group) and 78 children in 
the 2nd group. With almost the same frequency, students of the 
1st group answered that the cause of this disease is viruses - 28 
(29,48%), bacteria - 32 (33,68%), (p < 0,05). Approximately 
the same number 35 (36, 84%) did not name the cause of Lyme 
disease. Parents and older children from the 2nd group in 
their majority 44 (56,41%) believed that the causative agent is 
bacteria and viruses 19 (24,36%) did not know the cause only 
15 (19,23%), which compared to the answers in the 1st group 
was a significant difference, (p < 0,05).

Students more often obtained information about Lyme disease 
from the Internet in 41 (43,15%) cases, from television in 17 
(17,90%), and from other sources – in 35 (36,85%). More than 
half of the parents and children of the 2nd group 43 (55,13%) 
obtained information from the Internet and a third 25 (32,05%) 
- from television.

Among the sources of information about Lyme disease, 28,4% 
of the students of the school indicated the questionnaire (p < 0,05).
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12 (12,63%) college students indicated the danger of damage 
to the nervous system after an illness (p < 0,05), heart disease - 
6 (6,31%) (p < 0,001). Parents of children in the second group 
were more informed about damage to the nervous system 56 
(71,79%), heart 20 (25,64%), and joints 34 (43,58%).
Discussion. 

Lyme disease is an endemic disease that is becoming a 
pandemic, and the number of children suffering from Lyme 
borreliosis is increasing.

Diseases caused by B. burgdorferii sensu stricto are usually 
inflammatory in nature and more commonly cause single or 
multiple EM, arthritis, and carditis. It is believed that EM is the 
most common clinical manifestation of Lyme disease and may 
be a manifestation of a skin infection caused by B. burgdorferi 
[5].

In the United States, the most common presentation of late-
onset Lyme disease (LD) is intermittent or chronic mono- or 
oligoarthritis, particularly affecting the knee [6]. Lyme arthritis 
(LA) can usually be prevented by early treatment of acute LB 
[7].

Most cases of Lyme carditis are clinically asymptomatic. If 
symptomatic, complaints of fatigue, dyspnea, palpitations, 
syncope, syncope, and chest pain may be typical [8]. In Europe, 
only 0,3–4,0% of all borreliosis cases manifest as myocarditis 
[9]. Lyme carditis occurs when B. burgdorfery enters the heart 
tissue directly.

Patients can be treated empirically, but antimicrobial therapy 
can reduce the immune response, leading to false negative 
serological test results. In clinical practice, patients are quite 
often referred to a rheumatologist because of arthralgia or even 
arthritis during Lyme disease, and cardiovascular symptoms do 
not need to be noticed first if they do not have a certain clinical 
manifestation [10-14].

The most frequent attacks of ticks in the forest and in rural 
areas can be explained by the location of ixodid ticks on grass 
vegetation and, obviously, the lack of chemical treatment of the 
environment. This is indirectly indicated by a small proportion 
of infection with ticks in the garden and in the park areas.

In most cases, one-time tick attacks were noted, as indicated 
by other studies [3]. The question of multiple bites remains open 
regarding the clarification of the causes of tick attacks, distant 
clinical consequences, in particular manifestations from the side 
of cardiovascular diseases [9].

Localization of bites in younger children is the head, and in 
older children - upper and lower limbs. The requirement of 
knowledge about possible methods of protection and special 
clothing when children go to green areas [3].

The time of removal of the tick in most cases was up to 12 
hours from the moment of the bite. A small amount - up to 48 
hours. According to the data from the American Academy of 
Pediatrics, when a tick is on a child's body for more than 72 
hours, it is an indication of preventive antibiotic therapy. Post-
exposure prophylaxis with a single dose of doxycycline may be 
used for significant exposure. Prevention is started within 72 
hours after removing the tick [10].

In our study, a significant percentage of children do not 
remember the time the tick was on the body, which requires 

a careful analysis of the need for antibacterial therapy and the 
development of criteria for its appointment. Most cases of Lyme 
disease occur as a result of being bitten by an infected tick 
while out walking, resting, or having fun. Therefore, children 
who live in forested areas or areas with an increased prevalence 
of borreliosis, infected with vector ticks, are at risk of getting 
Lyme disease [8,15].

B. burgdorferi is inoculated into the skin by a feeding Ixodes 
tick, usually after the tick has been feeding for more than 48 
hours. The initial infection takes place at the tick bite location. 
After skin inoculation, B. burgdorferi moves through the 
extracellular matrix, binding to components such as epithelial 
cell-derived proteoglycans and interacting with decorin, 
glycosaminoglycans, and fibronectin. This leads to the expansion 
of rashes [17]. Borrelia quickly spreads from the skin to other 
organs. They reproduce, kill host cells, and exit through the cell 
membrane. Within days or weeks after infection, Borrelia are 
isolated from the blood, cerebrospinal fluid, myocardium, retina, 
muscles, bones, spleen, liver, meninges, and brain [16,17].
Conclusions.

1. The diagnosis of Lyme disease is difficult due to multiform 
clinical manifestations.

2. The need to clean the territory of ticks where children are 
engaged. Carry out deratization measures.

3. Teach children to use repellents before entering park areas.
4. Due to the low level of awareness among young people about 

Lyme disease and its consequences, there is a growing need 
to conduct a wider information campaign using information 
technology tools.
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