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Tick bites are becoming a significant problem in Ukraine among adults and children, which can get tick-borne
diseases through visits to the woody areas. Different tick removal techniques are well known, but professional re-
moval is preferred to avoid further complications.

Purpose - to analyze questionnaire performed among forestry workers of seven regions of Ukraine on correlation
of professional tick removal with further medical complications and other factors, such as sex, number of bites,
repellent use, skin self-inspection, awareness and age, and to review general recommendations and methods of tick
removal, including professional / surgical ones.

Materials and methods. Answers of 670 persons (611 males and 59 females), who were bitten by ticks, were
analyzed. All respondents were tested for Lyme borreliosis by the enzyme-linked immunosorbent assay specific IgM
and IgG antibodies against B. burgdorferi method. Two by two contingency tables were built to analyze factors that
may lead to the seeking of professional tick removal and to analyze consequences of self-removal. Pearson chi-
squared tests at p<0.05 and odds ratios with the confidence intervals (a=95%) were calculated to test for association
and its strength. Spearman correlation value (p<0.05) between age and seeking of professional tick removal was
calculated.

Results. Only 7.3% of forestry workers (7.0% males and 10.2% females) visited medical establishments to profes-
sionally remove attached ticks. Forestry workers with high awareness were more likely to seek professional help for
tick removal (p<0.05). Almost half (44.6%) of the forestry workers claimed to remove ticks with bare fingers, with
7.9% - by scratching away and 22.4% - by twisting out; 23.7% of all forestry workers used oil to suffocate ticks, all
of which is not recommended. Only 32.2% of forestry workers used disinfectants after tick removal. The odds of
Lyme borreliosis positive results among foresters who sought professional tick removal was 0.47 times of the odds
among foresters, which did not seek.

Conclusions. To summarize, forestry workers and other sensitive population should be better educated regard-
ing benefits of seeking professional tick removal. Moreover, seeking immediate professional medical help may also
improve treatment of further medical complications in case of borrelia infection, as the doctor at the trauma center
may explain symptoms of Lyme borreliosis and further sequence of actions for the patient. The surgical procedure
for tick removal is described in literature, may decrease chances of tick-borne diseases spread, and should be con-
sidered for further implementation at Ukrainian medical establishments.

The research was carried out in accordance with the principles of the Helsinki Declaration. The study protocol
was approved by the Local Ethics Committee of the participating institution. The informed consent of the patient
was obtained for conducting the studies.

No conflict of interests was declared by the authors.
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XipypriuHe abo npodeciiiHe BUAaNneHHA iKCOA0BMX KAiLLiB: OLiHKa NOTpebu Ta CNpUAHATTA HeobXiaHOCTI
HaceneHHAM YKpaiHu

M.I. LLkinoHa, M.A. AHOpelivuH, C./. 3anopoxcaH, M.T. [yk, /1.€. NpuyuwuH, O.C. Tokapcokuii, M.M. Kopda

TepHoninscoKuli HauioHanbHUl medudHull yHisepcumem imeHi I.A. lopbayescokozo MO3 YkpaiHu

3HauHoto npobaemoto B YKpaiHi cepes, AOPOCAUX i AiTel CTalOTb YKYCH KAiLLiB, AKi € BeKTOpamu baraTboX iHPEKLiMHMX 3aXBOPIOBaHb. Pi3Hi
MeToAM BUAANEHHA KAiLis Lo6pe BifOMI, NpoTe, Wob YHUKHYTU NOAANbLUMX YCKNaAHEHb, NepeBary HagatoTb NnpodeciiHOMy BUAANEHHIO.
Merta — npoaHanisyBaTtv faHi aHKeTyBaHHA NpPaL,iBHUKIB NiCOBOro rocnofapcTsa CeEMM PerioHiB YKpaiHu WoA0 MeTOLIB BUAANEHHS, @ TAKOXK
CTOCOBHO KopenaLji mix BU6opom npodeciiHoro BuAaneHHs KAiLis i NOAabLUMMN MEAUYHUMM YCKNAZAHEHHAMM Ta iHWWKMMK PaKTopamm,
Hanpuknag, obi3HaHICTIO, CTATTO OAMHM, KiNbKICTIO YKYCiB, BAKOPUCTaHHAM PENENEHTIB, CAMOMNEPEBIPKOIO LWKIPK, BIKOM; PO3MIAHYTH
METOAM BUAANEHHS KNiLLB, Y TOMY Y1C/i NPOdeCiitHi/XipypridHi.

Martepianu Ta metogum. NpoaHanizoBaHo AaHi aHKeTyBaHHA 670 ocib (611 yonoBiKiB i 59 KiHOK), AKI 3a3HaAM YKYCIB KAiLWiB. YCiX pecnoHAeHTiB
NPOCKPUHIHTOBaHO Ha Jlaiim-6openios MeToAom iMyHODEePMEHTHOTO aHani3y ANA BU3HaYeHHs cneundiyHmnx IgM Ta IgG po B. burgdorferi.
[nsa aHanisy dakTopiB, AKi MOXKYTb NPU3BECTY 0 3BEPHEHHS N0 NpodeciiHe BUAANEHHSA KAILLiB, | A4 aHani3y HACAiAKIB CAMOCTiiHOTO
BMAANEHHA KNilLiB cTBOpeHO 2x2 Tabauui HenepeabavysaHocTi. Kputepii xi-kBaapaT MipcoHa (p<0,05) i BigHOLWEHHS WaHCiB i3 A0BipYMMM
iHTepBanamu (a=95%) po3paxoBaHo ANs NepeBipKK acoLliaLii Ta iXHiX CTaTUCTUYHMX 3HaYyLLOCTeN. PO3pax0BaHO 3HaUeHHs KopenaLii
CnipmeHa (p <0,05) mixk Bikom i 3BepHEHHAM Mo NpodeciitHe BUAANEHHSA KAiLLiB.

Pesynbratu. /iuwe 7,3% npauiBHuKiB nicosux rocnogapcts (7,0% vonosikis i 10,2% KiHOK) BiggigyBanv meauyHi 3aknagm ans npodeciiHoro
BWUAANEHHSA KANilLiB. BUCOKMIA piBEHb 0Bi3HAHOCTI CNPMAB YACTILIOMY 3BEPHEHHIO Mo NpodeciitHy Aonomory AR BUAaNeHHA KAiwis (p<0,05).
Maitke nonosuHa (44,6%) onuTaHMX CTBEPAKYBAAM, WO KAILLiB BUAANAAN FONUMU NanbUamK, 7,9% — 3ilkpabyBaHHAM, 22,4% —
BUKPYUyBaHHAM; 23,7% yCiX ONUTaHWX BUKOPUCTOBYBANW ONit0 ANA YAYLIEHHA KAiLLiB, YCi Lji METOAM He peKoMeHAYTbeA. /nwe 32,2%
OMUTaAHMX NiCAA BUAANEHHA KNilLiB BUKOPUCTOBYBAIM Ae3iHdiKytoui 3acobu. BigHOLWEHHS WaHCIB WoA0 NO3UTUBHOIO CKPUHIHTOBOTO
pe3ynbTaTy Jlaiim-60peniosy B NiCiBHUKIB, AKi WyKanu NpodeciitHoro BUAANEHHA KAilwis, cTaHoBu10 0,47 pasa BiAHOLLEHHS WAHCIB cepes,
NICIBHWMKIB, AAKi CAMOCTIHO iX BUAANANN.

BUCHOBKMU. MpaLjiBHMKM NICOBUX rOCMOAAPCTB Ta iHLLI YyT/AIMBi BEPCTBM HACEIEHHA MOBUHHI ByTy Kpalue 06i3HaHi Wo0 nepesar 3BePHEHHA
no npodeciiHe BUAANEHHA KAiliB. Kpim TOro, HeralHe 38epHeHHs No npodecitHy MeAnyYHY SONOMOTY TaKOX MOKe NOAIMLIMTY NiKyBaHHSA
noAasblIMX MeLNYHUX YCKAAAHEHD Y pasi 3apaxkeHHs bopenismu. XipypriyHa npoueaypa BUAANEHHS KiLLiB ONMCcaHa B NiTepaTypi, BOHa
MOKE 3MEHLLWTH MMOBIPHICTb NOLUMPEHHSA KAILLOBMX 3aXBOPIOBaHb i NOBMHHa OYTW PO3rNAHYTA AN1A NOAANBLIOMO BNPOBAAKEHHS B MEANYHUX
3aknagax YKkpainu.

JocniaxeHHA BUKOHAHO BiZNOBIAHO A0 NpuHUMNiB [eNbCiHCbKOT AeKnapauii. MPOToKoN AOCAIAXKEHHA yYXBaNeHO JIOKaNbHUM ETUYHUM
KOMITETOM 3a3HauyeHoi B poboTi ycTaHoBU. Ha NpoBeAeHHA fOCAIAXKEHb OTPMMAHO iIHPOPMOBAHY 3rofly NaLliEHTIB.

ABTOpPY 33AB/IAHOTb NPO BiACYTHICTb KOHPAIKTY iHTEpPECIB.

Kntouosi cnoea: KNilwj, MeToaM BUAANEHHSA, NPALLIBHUKM NiCOBOrO rOCNOAAPCTBA, 06i3HAHICTD.

Introduction

Ixodes is a genus of hard-bodied ticks, which include
important disease vectors for tick-borne diseases of
animals and humans. Tick-borne diseases are caused by
different infectious agents, such as borrelia, rickettsia,
and other bacteria, as well as viruses and protozoa,
transmitted through tick bites [11,24]. While Ixodes
scapularis is the primary species of concern in the USA,
Ixodes ricinus ticks, which are present in Europe, may
spread the pathogens more quickly [30].

Lyme borreliosis (LB) is the most common tick-borne
disease in Ukraine and is manifested by migratory ring-
shaped erythema, fever, damage to the central and periph-
eral nervous system, heart and joints [26]. Cases of tick-
borne LB were recorded in Ukraine since 1994 regardless of
the region, however, the official statistics collection for the
disease began later in 2000 [22] with an incidence value of
10.62 per 100,000 in 2019 among Ukrainian population [26].

Forestry workers belong to the population groups
with a high risk of tick bites and the Borrelia infection
[9,10]. The awareness of the forestry workers about

dangers associated with ticks [12] and their infection
with B. burgdorferi has been studied in a number of
European countries [12,28]. In Ukraine, similar studies
were conducted only among a small number of forestry
workers in Lviv region [31], as well as in Zhytomyr,
Khmelnytskyi, Volyn, and Ternopil regions [1,3,25].
As of today, tick bites are becoming a significant prob-
lem in Ukraine not only among foresters [25,29], but
also in children and adolescents, which can get the tick-
borne diseases through recreational visits to the woody
areas [19]. Additionally, awareness about tick bites
among youth in Ukraine remains fairly low [16].
Humans can decrease their chances of tick bites by
wearing light-colored clothing (including pants and
long sleeves), which completely cover skin, by use of
insect repellent with N,N-Diethyl-3-methylbenzamide
(DEET), picaridin, or ethyl-3(N-n-butyl-N-acetyl)-
amino propionate, by frequent checking for ticks while
inside woody areas and after leaving them [11].
Generally speaking, ticks must be removed as early as it
is safely possible, once they are discovered [21,22]. Meth-
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ods for tick removal were intensively reviewed [6,8,23],
which can be implemented either by patients themselves
or by medical professionals (general surgeons) or health-
care practitioners at the local trauma centers [18,21].

The purpose of the current research was to analyze ques-
tionnaires performed among forestry workers of seven re-
gions of Ukraine on correlation of seeking / non-seeking
professional medical help for tick removal with further med-
ical complications and awareness of tick-borne diseases and
to review literature on professional / surgical tick removal
procedures, general recommendations on tick removal.

Materials and methods of the research

The questionnaire was conducted among total of
1070 forestry workers (972 males and 98 females) of
seven regions of Ukraine. Respondents, which answered
‘T don’t remember’ to the question about history and
number of tick bites, were excluded from the study.

The responses to the questionnaire analyzed in this
study were age, sex, region location, history of tick bites
(1-2 or many), migratory erythema (ME) formation af-
ter the bite, method of tick removal, repellent usage, self-
inspection after forest visits, and awareness.

Additionally, it was estimated that circa 40% of the
analyzed population, which claimed tick bites, had chil-
dren aged 0 to 18 years old in their domiciles.

All the respondents were tested for LB by one-stage
serological screening procedure by the enzyme-linked im-
munosorbent assay (ELISA) method for specific IgM and
IgG antibodies against B. burgdorferi (Euroimmun AG
company, Germany). According to the manufacturer’s
manual, a value of <16 Units/ml was recorded as a nega-
tive result, 16 to 22 Units/ml — an intermediate, and
>22 Units/ml - a positive. As the specificity and the sen-
sitivity for the ELISA (IgM) test kit are equal to 96.4 and
100%, respectively, and for ELISA (IgG) test kit — 90.2 and
100%, respectively, we considered only any positive (IgM
or IgG) result as a presumptive positive LB result.

Five 2 by 2 contingency tables were built with the
same two groups (either seekers for professional tick re-
moval or not seekers) and two levels: males and females;
1-2 and >3 tick bites; repellent usage (seldom / often) or
no usage; skin self-inspection (seldom / often) or no self-
inspection; awareness (low: insufficient + minimal vs.
high: average + sufficient) to analyze factors which may
lead to the seeking of professional tick removal.

Two 2 by 2 contingency tables were built with two
outcomes (ME presence or absence; presumptive LB
positive result and LB negative result) to analyze conse-
quences of visiting or not visiting doctor for profession-
al tick removal.

A Pearson chi-squared (x*) test at p<0.05 was done as

Table 1

Analyzed group of respondents (total, males, females),
claiming tick bites and excluding those who do not recall
any tick bites at all

Average age
Region Category |Respondents |*standard
deviation
Chernihiv Total 92 46.4+11.0
Males 85 46.3+10.8
Females 7 47.4+13.4
Chernivtsi Total 24 36.4+11.4
Males 23 37.0£11.2
Females 1 21.0+N/A
Khmelnytskyi | Total 109 43.1+£10.8
Males 96 43.0+10.8
Females 13 44.4+10.9
Ternopil Total 240 42.9+11.0
Males 235 42.7+11.0
Females 5 51.047.1
Volyn Total 89 40.3+11.5
Males 73 40.0+12.0
Females 16 42.0£11.0
Zakarpattya Total 44 36.8+10.5
Males 41 37.0+10.1
Females 3 34.7+18.8
Zhytomyr Total 72 41.1+10.6
Males 58 39.5+10.5
Females 14 47.0£9.0
Overall Total 670 42.3+11.2
Males 611 42.0+11.2
Females 59 44.7+£11.2

Note: N/A—not applicable.

a test for association to analyze if observed frequency
distributions differ from expected distributions. Odds
ratios (OR) and the confidence intervals (CI) were cal-
culated (a=95%) for the same contingency tables to
measure this association and its significance.

Spearman rank order correlation (p<0.05) between
age and seekers / non seekers of medical help for tick
removal was calculated as well. Each non-seeker was as-
signed a value of 0, while each seeker — a value of 1.

The study was performed in accordance with the
principles of the Helsinki Declaration. The study proto-
col was approved by the local ethics committee for all
participants.

Results and discussion of the research
The analyzed group of respondents (total, males, fe-
males), claiming tick bites and excluding those who did
not recall any tick bites at all, is shown in Table 1.
Overall, 670 respondents were included in the study,
with males outnumbering females, probably due to the
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Table 2

Percentages of respondents who experienced tick bites and attended healthcare professional for tick removal

Region |Ternopil |Chernivtsi |Zhytomyr |Chernihiv Zakarpattya | Volyn Khmelnytskyi | Overall
Males 8.5 4.3 5.2 9.4 7.3 4.1 5.2 7.0
Females |20 100 7.1 28.6 0 6.3 0 10.2
Total 8.8 8.3 5.6 10.9 6.8 4.5 4.6 7.3

specificity of the forestry field, by more than 10:1 (Ta-
ble 1). The average age + standard deviation for all males
was 42.0+11.2 y.o. (range 19 to 68 y.o0.), matching one for
the females with 44.7+11.2 y.o. (range 18 to 65 y.0). The
region with the ‘youngest’ forestry workers included in
the analyzed population was Chernivtsi - 36.4+11.4 y.o.,
while the ‘oldest’ region was Chernihiv (46.4+11.0 y.0.).

Additionally, circa 40% of the surveyed forestry work-
ers had children aged 0 to 18 years old, which lived in
their domicile, and over which they had direct influence
speaking of habits, behavior models, values, and dis-
semination of knowledge.

The percentages of those, who attended a doctor to
remove attached tick, across different regions, are shown
in Table 2.

Overall, 7.3% of the respondents sought profession-
al medical help for tick removal, with 7.0% males and
10.2% females. The region with highest percentage of
forestry workers attending professional help was
Chernihiv (10.9%), followed by Ternopil (8.8%) and
Chernivtsi (8.3%). Volyn and Khmelnytskyi respon-
dents sought medical attention less often — 4.5% and
4.6%, respectively.

A group of leading Ukrainian researchers in their
monograph recommended immediate seek of profes-
sional help at either the local trauma center or hospital,
upon observance of the tick bite. If professional help is
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not available, they recommended removal of the tick by
patients themselves with fingers wrapped up with gauze
napkin or with blunt tweezers by simple pulling, but in-
sisted for full removal of the tick with mouthparts in-
cluded [2]. Additionally, sterile fine-tipped tweezers or
similar professional tools, such as tick-twister, inserted
between the body of the tick and the skin can be used;
burning of the tick or use of toxic chemicals (oils, petro-
leum products) are highly not recommended [4]. If hy-
postome or any part of the tick remains inside the skin,
they should be removed with sterilized needle. The bite
area must be treated with any antiseptic, such as 3% io-
dine solution or alcohol [2].

The Center of Public Health of Ukraine of the Minis-
try of Health of Ukraine in their online publication sug-
gested that infection with pathogens is unlikely if tick
has been attached for less than 24 hours, but highly
likely, if attachment lasted for more than 72 hours [13].
The catch-22 of seeking medical attention for tick re-
moval is a need for time, while it is recommended to
remove tick as soon as possible [13]. Also, finding a ster-
ile instrument outdoors seems problematic, the better
solution might be seeking professional help, especially
within 24 hours after tick bite.

Analysis of all methods of tick removal techniques
included in the questionnaire by the forestry workers are
shown in Figure 1.
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With
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Note: total is more than 100% as each forestry worker could choose more than one method.

Fig. 1. Percentages of different methods of tick removal included in a questionnaire chosen by forestry workers of investigated

population

20 | SSN 2304-0041 Paediatric Surgery (Ukraine) Ne1(78)/2023



OpuzinanvHi 00cnioneHHs. 3azanvHa Xipypeis

Almost half (44.6%) of the forestry workers claimed to
remove ticks with bare fingers, with 7.9% by scratching
away, 9.3% by simple moves, and 22.4% by twisting it out.
Regarding twisting, it was recommended by the CDC
(Centers for Diseases Control and Prevention, USA) not
to twist the tick out, unless a special grooved tool is avai-
lable, as twisting may break off mouthparts inside the skin
[5]. Finalizing the process with disinfectant application to
the bite area, such as rubbing alcohol, as well as washing
hands with soap, is a must [5]. When removing ticks,
squashing of the body is prohibited, which can dissemi-
nate Borrelia from the intestines of the tick on the wound.
Similarly, leaving injected cement behind in the skin, as
well as parts of hypostome, can lead to secondary bacte-
rial infection, allergic irritation from tick proteins, or
forming granulomas [21]. Therefore, significant percen-
tage of the Ukrainiain forestry workers may perform pro-
cedures for tick removal by an inappropriate way, increas-
ing risk of Borrelia dissemination on the skin, secondary
bacterial infections, and formation of granulomas. Such
behavioural habits can be shared and passed to the chil-
dren in the domiciles, which may increase their risk of
getting infection after tick bites as well. As for the antisep-
tic use, only 4.6% of the forestry workers used antiseptic
as a tool to remove ticks, while 32.2% used it after tick
removal to disinfect skin and avoid infections. Such low
usage of antiseptics among forestry workers must be ad-
dressed as well. Oil to suffocate attached hard tick was
used by 23.7% of all forestry workers, though D.W. Pitches
wrote that using of chemical irritants, such as oil or petro-
leum jelly, which persuade tick to detach due to tick irrita-
tion or suffocation, may have opposite effect of causing
tick to inject salivary fluid into the host and regurgitate,
increasing transmission rate [20]. Waiting of the tick to
suffocate does not seem to be practical as insect’s respira-
tion rate is low 3 to 15 breaths per hour) and with increas-
ing attachment time, risk for Borrelia transmission in-
creases [7]. Similarly, G. Needham noted that petroleum
jelly, 70% isopropyl alcohol, and burning with kitchen
match failed to detach tick [15].

Interestingly, one Spanish study showed that using ste-
rile forcepts for tick removal, comparing with other meth-
ods, significantly less likely caused complications, such as
erythema migrans or secondary bacterial infections [17].

Three commercially available special tools for tick re-
moval, while comparing with conventional forceps, did
not provide any advantage. Forcepts with tools designed
to grasp were more successful to remove aduls, while
V-shaped groove was more successful for removal of im-
mature nymphs without leaving any parts behind [27].
G.G. Duscher et al. reviewed five commercially available
devices for hard tick removal, which included different

— 3

\

Fig. 2. Example of bowl-shaped, V-shape groove instrument
for tick removal

7

4

-

Fig. 3. Example of tick twist-
ing device for tick removal

Fig. 4. Example of forcepts for
«grab and pull» tick removal

mechanisms of seizing and holding, as well as ways of
extraction (pulling, twisting, or scooping / grabbing) [7].
They noted that grabbing the mouthparts with V-shaped
slot device and twisting devices provided the best results
[7]. Examples of different commercially available tick
removal tools are shown (Figures 2, 3, 4).

A group of Turkish researchers noted that the majo-
rity of ticks attached to the patients admitted to the in-
vestigated emergency department were removed by
healthcare professionals (77.4%), while 22.6% of patients
removed them themselves by hands [24]. Ticks crushed
and broken off due to the technical mistakes during re-
moval were more commonly seen in patients attempting
self-removal without professional help [23].

Pearson chi-squared value and p-value significance of
two levels of different factors influence on seekers and
non-seekers of professional tick removal, as well as odds
ratios and confidence intervals, are shown in Table 3.

As for chi-squared test for association (Table 3), only
awareness had significant influence on the decision of either
seek professional medical for tick removal or not (p<0.05).

The intepretations of the odds ratios are as follows:

1. The odds of seeking professional tick removal
among males is 0.67 times of the odds among females.

2. The odds of seeking professional tick removal
among those with 1-2 bites is 1.45 times of the odds
among those with >3 bites.

3. The odds of seeking professional tick removal
among those who use repellants is 1.64 times of the odds
among those who do not use them.
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Table 3

Pearson chi-squared test and odds ratios with confidence intervals for analyzed levels of influence on professional tick

removal decision

Levels of influence on seekers vs non-seekers of pro- | Chi-squared test (1, N=670), Odd:f ratio, .
. . Confidence intervals
fessional tick removal p-value oo
(a=95%)

Males vs females 0.7785 0.67

0.3776 0.2721-1.6437
1-2 vs >3 tick bites 1.5564 1.45

0.2122 0.8079-2.5893
Repellent usage vs no usage 2.2365 1.64

0.1348 0.8535-3.1360
Skin self-inspection vs no self-inspection 0.6415 1.47

0.4232 0.5683-3.8137
Awareness about Lyme borreliosis, low vs high 12.3091* 2.78%*

0.0005 1.5392-5.0128

Notes: * - chi-squared-test significance at p<0.05; ** - odds ratio is significant.

Table 4

Pearson chi-squared test and odds ratios with confidence intervals for analyzed levels of influence on migratory erythema and

Lyme borreliosis positive diagnosis

Seekers vs non-seekers of professional tick re- Chi-squared test Odds ratio, Confidence intervals
moval influence (1, N=670), p-value (a=95%)
ME presence vs. absence 2.9899 1.70
0.0838 0.9261-3.1260
LB positive vs. LB negative 5.0167* 0.47**
0.0251 0.2413-0.9224

Notes: * — chi-squared-test significance at p<0.05; ** — odds ratio is significant.

4. The odds of seeking professional tick removal
among those who perform self-inspection after visiting
woods is 1.47 of the odds among those who do not check
for the ticks after visiting woods.

5. The odds of seeking professional tick removal
among those who consider themselves well informed
about LB is 2.78 of the odds among those who consider
themselves poorly informed about LB.

However, only awareness lower limit and upper
limit of the confidence interval did not cross the value
of 1.0 at a=95%, making it statistically significant
(Table 3). Nevertheless, we can still speculate, that
males should be more targeted for educational pur-
poses to increase seeking professional medical help
for tick removal, while encouragement for repellent
use and self-inspection after visiting woods may co-
stimulate seeking of professional medical help after
the tick bite.

Results of analysis of seeking or non-seeking of pro-
fessional tick removal influence on ME formation and
LB serological result are shown in Table 4.

Interestingly, only LB positive or negative result was
significantly influenced by whether forestry worker went
to seek professional help for tick removal (p<0.05) using
X’ test, while ME formation x> test statistics was at the
borderline (p-value=0.0838).

The intepretations of the odds ratios are as follows:

1. The odds of ME development among foresters who
sought medical attention was 1.70 times of the odds
among foresters, which did not seek.

2. The odds of LB positive results among foresters
who sought medical attention was 0.47 times of the odds
among foresters, which did not seek.

We can speculate that in some cases ME in those not
seeking medical help for tick removal may have been
unattended and unseen, while those who sought medical
help for tick removal may have exaggerated and misin-
terpreted their skin condition.

Spearman rank order correlation value of -0.0257 be-
tween age and seeker / non-seekers of professional tick
removal was non-significant at p>0.05, and suggested no
association between age and decision to attend doctor in
order to prosesssionally remove hard tick.

0.V. Ozkan suggested to surgically excise the tick to-
gether with the part of the bitten skin in order to avoid
disturbing tick and causing him to regurgitate, as well as
to be sure to remove hypostome and cement from the
skin [18]. Such procedure, compared to self-removal by
the patient, eliminates the risk of incomplete removal or
crushing in case of tiny size of the tick, such as nymph
[18,22]. S. Roupaikas et al. employed a procedure de-
scribed in Murtagh’s «General Practice» for surgical tick
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removal, consisting of five steps, which excluded even
touching the tick [21]:

1. Subcutaneous xylocaine injection.

2. Limited skin excision (epidermis and dermis, dia-
meter and depth equals to 2 to 3 mm) of the entire sur-
rounding bite area.

3. En-block complete tick removal with skin portion.

4. Wound closure with a single stich of 6-0 nonab-
sorbable suture.

5. The dermal would stitch is removed on the sixth
postoperative day.

The advantage of this procedure was the absence of tick
touching, as even touching the tick or its death in situ, ac-
cording to the author, may cause tick to irritate and force
more liquid with Borelia into the wound. Very small ticks,
such as nymphs, can be removed without squashing them
and avoiding dissemination of the borrelia. None of the
patients with such procedure applied had any systemic or
local wound complications [21]. The authors recommend-
ed this surgical method not only for smashed ticks, small
nymphs, over-24-hours attached ticks, but for all tick bites,
mentioning only disadvantage as minimal invasiveness.
The method was applied to patients 6 to 65 years old and
was well tolerated by cooperative children [21]. K. Miya-
moto and Y. Hashimoto suggested surgical removal of the
tick if attachment lasted longer than 24 hours, as the tick
fills with ingested host blood and any disturbance of the
insect can cause it to regurgitate into the host [14].

Conclusions

Only 7.3% of forestry workers overall, with 7.0% males
and 10.2% females, visited medical establishments to pro-
fessionally remove attached ticks. Such irresponsible beha-
vior may be passed to the children in their domicile and
future generations. Forestry workers, who consider them-
selves well informed about LB, were more likely to seek
professional help for tick removal; such tendency was also
observed for female workers, for those bitten less times in
their professional carrier, for those who use insect repellents
and perform self-inspection after visiting woody areas. No
correlation between age and decision to professionally re-
move tick was found (r=-0.0257, p>0.05).

Almost half (44.6%) of the forestry workers claimed
to remove ticks with bare fingers, with 7.9% - by scratch-
ing away and 22.4% - by twisting out; 23.7% of all for-
estry workers used oil to suffocate ticks, all of which is
not recommended. Only 32.2% of forestry workers used
disinfectants after tick removal.

The odds of LB positive results among foresters who
seek medical attention for tick removal was 0.47 times of
the odds among foresters, which did not seek, in this
specific study.

The surgical procedure for tick removal is described
in literature, may decrease chances of tick-borne dis-
eases spread, and should be considered for further im-
plementation at Ukrainian medical establishments.

To summarize, forestry workers, as well as other sensi-
tive population, including children, should be better edu-
cated regarding benefits of seeking professional tick re-
moval after the bite. Moreover, seeking immediate
professional medical help may also improve treatment of
further medical complications in case of borrelia infec-
tion, as the doctor at the trauma center may explain symp-
toms of LB and further sequence of actions for the patient.
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search projects of the Department of Infectious Diseases
with Epidemiology, Skin and Venereal Diseases of Ivan
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«Study of the epidemiology, pathogenesis and clinic of
Lyme borreliosis in endemic regions of Ukraine, includ-
ing the Ternopil region, and improvement of its diagno-
sis, therapy, rehabilitation measures and prevention»
(state registration number 0118U000357) and «Mono-
and mixed infections transmitted by ticks, improvement
of medical and diagnostic technologies and biosecurity
measures» (state registration number 0120U104348),
which are both partially financed by the Ministry of
Health of Ukraine.
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