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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 (α=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.

Keywords: ticks, removal methods, forestry workers, awareness.
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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 
‘I 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 (χ2) test at p<0.05 was done as 

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 (α=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 

Table 1
Analyzed group of respondents (total, males, females), 
claiming tick bites and excluding those who do not recall 
any tick bites at all
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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.o.), matching one for 
the females with 44.7±11.2 y.o. (range 18 to 65 y.o). 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.o.).

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 

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.

Table 2
Percentages of respondents who experienced tick bites and attended healthcare professional for tick removal
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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. Pit ches 
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 

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.

C�/,�E,���-lUg.�fx�wfyg�jc-U./E�s�jc-U.�52ffd.�08j124l.81�
xf2�{37�2.lfd-g�
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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 α=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 
χ2 test, while ME formation χ2 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.

O.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 

Table 3
Pearson chi-squared test and odds ratios with confidence intervals for analyzed levels of influence on professional tick 
removal decision
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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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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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