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[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
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nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.
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JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
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andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
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Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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AWARENESS OF LYME DISEASE AMONG VOCATIONAL SCHOOL STUDENTS AND
CHILDREN (TERNOPIL REGION, WESTERN UKRAINE)

Nykytyuk S.0', Levenets S.S!, Horishnyi M.I!, Horishnyi .M.

!Department 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,
students, children, Ternopil (Western Ukraine).

prevention,

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

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 62,284 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
1 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 2,56
Muscle pain 4 7,54 5 6,41
S.wollen lymph nodes near the bite 1 1.88 3 3.85
site
None 37 69,81 62 79,48
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What animals do you live with?

Cat 23 43,40 #
Dog 20 37,73 #
There are no animals 10 18,87 #

Are you under the supervision of a cardiologist, neurologist, dermatologist, or other specialists for chronic diseases?

yes 2 3,77
no 51 96,23
Reason for Lyme disease

The number of respondents n=95 %
Bacteria 32 33,68%*
Viruses 28 29,48
1 do not know 35 36,84*
How did you learn about Lyme Disease?

Radio 2 2,10%
TV 17 17,90*
Internet 41 43,15
Other (questionnaire) 35 36,85#

Knowledge of the threat of Lyme Borreliosis to different body systems

Nervous System 12 12,63#
Heart disease 6 6,31#
Joints 1 1,05#

Note. #-p < 0,001 for Pearson's y2 test when comparing groups 1 and 2.

*_p <005

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 lst 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%), p <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
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4 5,12
6 7,70
68 87,18
1 1,28
77 98,71
n=78 %

44 56,41
19 24,36
15 19,23
10 12,82
25 32,05
43 55,13
0 0

56 71,79
20 25,64
34 43,58

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 disecase 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
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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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