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Abstract 

Background: Lyme disease is an infectious disease caused by various species of Borrelia 

burgdorferi bacteria transmitted by ticks. Increasing evidence suggests that it may affect an 

individual's ability to participate in sports and physical activity. 

Aim of the study: The aim of this study was to summarize the current knowledge regarding 

the impact of Lyme disease on human body functioning, with particular emphasis on the 

https://orcid.org/0009-0007-0911-971X
mailto:michalchojeta9@gmail.com
https://orcid.org/0009-0005-6266-6988
mailto:mrib3002@gmail.com
https://orcid.org/0009-0005-4554-9536
mailto:natalia.zieba03@gmail.com
https://orcid.org/0009-0006-3999-6185
mailto:milosz.cislak@gmail.com
mailto:mateuszcz102@gmail.com


4 

 

 

 

 

 

resulting changes and their consequences for the ability to undertake and engage in physical 

activity and sports. 

Material and methods: A narrative literature review was conducted using publications 

available in the PubMed, Scopus, and Google Scholar databases. Cohort studies, meta-analyses, 

epidemiological studies, experimental studies, and systematic reviews concerning Lyme 

disease risk factors, preventive strategies, and its impact on physical activity were included. 

Results: The analysis demonstrated that preventive measures, including post-exposure 

antibiotic prophylaxis, play a key role in reducing the number of new Lyme disease cases. Such 

interventions decrease the risk of infection and help limit long-term health consequences. 

Conclusions: Lyme disease produces neurological, musculoskeletal, and systemic 

manifestations, including chronic fatigue and pain, which lead to reduced physical performance 

and diminished exercise tolerance. 

Keywords: Lyme disease, Lyme disease prevention, tick-borne disease, outdoor sports, Lyme 

disease and sport, Lyme disease risk factors, Lyme disease pathophysiology 

 

 

 

 

 

 

1. Introduction 

Lyme borreliosis (LB) is a disease caused by various bacterial species belonging to the Borrelia 

burgdorferi sensu lato complex and transmitted by ticks. The disease is multisystemic in nature 

and progresses through distinct stages. It is the most common tick-borne disease in the United 

States, and its incidence has been steadily increasing for more than two decades. Human 

infection occurs during the feeding of an infected tick, when the bacteria migrate from the tick’s 

midgut to its salivary glands and are subsequently transmitted to the host. 

In the early stage of Lyme disease, the characteristic erythema migrans rash occurs in fewer 

than 60% of patients, typically appearing 7–10 days after a tick bite. This lesion may present as 

a uniformly red rash or a gradually expanding erythematous patch at the site of tick attachment. 

Other symptoms include fever, fatigue, muscle and joint pain, headaches, and 

lymphadenopathy. Once the bacteria enter the bloodstream, they may disseminate throughout 
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the body, leading to the involvement of multiple organs, particularly the heart, joints, and 

nervous system. 

Neurological manifestations include facial nerve palsy, other cranial neuropathies, headaches, 

neck stiffness, chronic fatigue, sensory disturbances (paresthesia), signs of meningeal irritation, 

as well as mood disorders such as depression and anxiety. In some patients, additional 

complications may occur, including peripheral nervous system damage, encephalomyelitis, 

chronic meningitis, and stroke resulting from cerebral vasculitis [1]. 

Despite the steadily growing number of studies on Lyme disease, the mechanisms underlying 

its impact on physical performance and the ability to engage in physical activity have not yet 

been fully elucidated. Their clinical significance remains the subject of intensive scientific 

investigation. Lyme disease may lead to a variety of symptoms, including musculoskeletal pain, 

which can limit the ability to participate in sports and negatively affect patients' quality of life. 

Understanding the relationship between the course of the disease and physical activity is 

essential for developing effective recommendations regarding a safe return to exercise and 

appropriate therapeutic management. 

At the same time, the prevention of Lyme disease plays a crucial role and includes both 

educational interventions and measures aimed at preventing tick bites. Effective prevention 

represents an important component of public health and may contribute to reducing the 

incidence of Lyme disease as well as mitigating its health-related consequences [2,3,4,5]. 

It has also been demonstrated that an increased risk of developing disseminated Lyme disease 

may be associated with low socioeconomic status and limited access to healthcare services [6]. 

The aim of this study is to present the current state of knowledge regarding the impact of Lyme 

disease on the ability to engage in physical activity and participate in sports, as well as to discuss 

the importance of preventive measures in protecting public health. 

 

2. Materials and Methods 

2.1 Literature Search and Study Selection 

This study was conducted as a narrative review aimed at summarizing the current knowledge 

regarding the impact of Lyme disease on the ability to participate in sports, as well as the 

importance of preventive measures in public health. The literature review was based on 

publications available in the PubMed and Google Scholar databases, primarily covering the 

period from 2015 to 2026. Additional sources were obtained from reputable scientific 
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publishers and medical databases, including Springer. The literature search was performed 

using the following keywords: Lyme disease, Lyme disease prevention, tick-borne disease sport 

outdoor, Lyme disease sport, Lyme disease risk factors, and Lyme disease and pathophysiology. 

Studies included in the analysis comprised epidemiological studies, meta-analyses, systematic 

reviews, and selected experimental studies. The selection of publications was selective and 

focused on articles relevant to the subject matter of this review, with particular emphasis on the 

most recent scientific findings. Due to the narrative and cross-sectional nature of the study, no 

formal assessment of study quality or statistical analysis was performed. 

 

2.2 AI 

AI was utilized for two specific purposes in this research. Text analysis of clinical reasoning 

narratives to identify linguistic patterns associated with specific logical fallacies. Assistance in 

refining the academic English language of the manuscript, ensuring clarity, consistency, and 

adherence to scientific writing standards. AI were used for additional linguistic refinement of 

the research manuscript, ensuring proper English grammar, style, and clarity in the presentation 

of results. It is important to emphasize that all AI tools were used strictly as assistive 

instruments under human supervision. The final interpretation of results, classification of errors, 

and conclusions were determined by human experts in clinical medicine and formal logic. The 

AI tools served primarily to enhance efficiency in data processing, pattern recognition, and 

linguistic refinement, rather than replacing human judgment in the analytical process. 

 

3. Research Results 

3.1 Epidemiology of Lyme Disease 

Lyme disease exhibits marked geographical variation across Europe. The highest incidence 

rates, exceeding 100 cases per 100,000 inhabitants annually, are observed in countries such as 

Estonia, Lithuania, Slovenia, and Switzerland. Poland belongs to the group of regions with a 

moderately high incidence, ranging from 40 to 80 cases per 100,000 inhabitants. In many 

countries of Western and Southern Europe, these rates are considerably lower and generally do 

not exceed 20 cases per 100,000 inhabitants. Epidemiological data also indicate substantial 

variation within individual countries, where highly endemic areas may occur locally. It is 

estimated that approximately 128,888 cases of Lyme disease are reported annually in Europe, 
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and nearly 24% of the continent’s population lives in regions with high incidence rates. These 

findings highlight the importance of Lyme disease as a significant public health concern [7]. 

In the United States, the actual number of Lyme disease cases is likely substantially higher than 

that reported by official epidemiological surveillance systems. An analysis based on data from 

commercial health insurance claims demonstrated that, between 2010 and 2018, an average of 

approximately 476,000 individuals per year were diagnosed and treated for Lyme disease. 

Approximately 81% of cases were reported in the 14 states with the highest endemicity, located 

primarily in the northeastern part of the country and in the Upper Midwest region. These 

findings indicate a considerable underestimation of Lyme disease incidence in official reporting 

systems and confirm that the disease represents a major public health challenge characterized 

by pronounced geographical variation [8]. 

The most important species responsible for Lyme disease in North America is Borrelia 

burgdorferi sensu stricto. This bacterium is found primarily in the northeastern and Mid-

Atlantic states of the United States, the Upper Midwest region, and northern California, while 

it is less commonly encountered in the states of Oregon and Washington and in adjacent regions 

of Canada. A much less common etiological agent of Lyme disease in North America is 

Borrelia mayonii, whose distribution is largely restricted to the northern part of the U.S. 

Midwest. 

In Europe, the majority of infections are caused by Borrelia garinii and Borrelia afzelii, 

whereas Borrelia burgdorferi sensu stricto and Borrelia bavariensis, a species closely related 

to B. garinii, are of lesser epidemiological importance. In Asia, B. garinii is the predominant 

species, although B. bavariensis and B. afzelii are also present [9]. 

Studies investigating risk factors for disseminated Lyme disease have shown that individuals 

who remained under medical observation for at least half of the analyzed period had 

approximately a 20% higher risk of developing the disseminated form of the disease compared 

with patients who did not regularly utilize healthcare services. At the same time, contact with a 

primary care physician was associated with a 41% reduction in this risk. An even greater 

protective effect was observed when the diagnosis was established in an emergency department, 

where the risk of developing disseminated Lyme disease was 78% lower than among patients 

managed exclusively in outpatient settings [6]. 
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3.2 Impact of Lyme Disease on the Human Body 

Due to its multisystem nature, infection caused by Borrelia spirochetes can lead to pathological 

changes involving multiple organ systems. The course of the disease may include 

dermatological, articular, muscular, neurological, cardiac, and ophthalmological 

manifestations. 

Cutaneous manifestations are among the earliest signs of Lyme disease and may present in both 

typical and atypical forms. The classic manifestation of Lyme disease is erythema migrans, 

which appears as a circular macular rash, sometimes with central clearing, creating a 

characteristic “bull’s-eye” appearance. This lesion gradually enlarges over time. Less common 

dermatological manifestations include acrodermatitis chronica atrophicans and borrelial 

lymphocytoma, which typically presents as a solitary, painless, bluish-red nodule or plaque, 

most frequently located on the earlobe [10]. 

Lyme arthritis is the most common late manifestation of Borrelia burgdorferi infection in the 

United States and typically develops several months after the bite of an infected tick. Currently, 

joint involvement constitutes the predominant clinical manifestation of the disease in many 

patients. Lyme arthritis most commonly presents with pain and swelling of one or several large 

joints, with the knee joint being particularly frequently affected by the inflammatory process 

[11]. During the course of infection, remodeling of the synovial membrane occurs, primarily 

involving fibrosis and an intensification of the inflammatory response. Macrophages, T 

lymphocytes, natural killer (NK) cells, and plasma cells participate in the initiation and 

maintenance of this inflammatory process. NK cells and T lymphocytes produce interferon 

gamma (IFN-γ), which plays a significant role in amplifying the inflammatory response [9]. 

Lyme disease may also involve cardiac structures, leading to the development of Lyme carditis 

[12]. Cardiac manifestations may present with a highly heterogeneous clinical spectrum, 

ranging from asymptomatic abnormalities detectable only on electrocardiographic recordings, 

through varying degrees of atrioventricular conduction disturbances, to severe clinical forms 

that, in extreme cases, may lead to sudden cardiac death [13]. Early diagnosis and the prompt 

initiation of antibiotic therapy may result in the complete resolution of cardiac arrhythmias [14]. 

However, in some patients, permanent pacemaker implantation may be required. An example 

is the case of a man in his thirties who was admitted to the hospital due to syncopal episodes 

lasting for one day. Diagnostic evaluation revealed complete atrioventricular block and multiple 

symptomatic cardiac pauses, the longest of which lasted 30 seconds. Given his frequent 
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occupational exposure to ticks, diagnostic testing for Lyme disease was performed and 

confirmed the presence of both IgM and IgG antibodies against Borrelia burgdorferi. Following 

unsuccessful antibiotic therapy, the patient ultimately required pacemaker implantation [15]. 

Lyme disease may also involve the nervous system, leading to the development of 

neuroborreliosis. Untreated or persistent infection may result in neurological complications in 

predisposed individuals [16]. To assess the role of inflammatory processes in the development 

of neuroborreliosis, studies were conducted in rhesus macaques that received intrathecal 

inoculation with live B. burgdorferi spirochetes. Analysis of cerebrospinal fluid demonstrated 

a marked increase in the concentrations of inflammatory mediators, including IL-6, IL-8, 

CCL2, and CXCL13, as well as an increased number of inflammatory cells. 

Immunofluorescence studies confirmed the presence of B. burgdorferi antigens in the dorsal 

root ganglia and dorsal roots of the spinal nerves. Histopathological examination revealed 

numerous inflammatory lesions involving the meninges, blood vessels, and inflammatory foci 

within the central nervous system. Necrotizing myelitis, radiculitis, damage to and 

demyelination of spinal nerves, as well as neurodegenerative changes in the dorsal root ganglia 

were also observed, accompanied by increased apoptosis of neurons and glial cells. These 

findings indicate that inflammation plays a pivotal role in the development and progression of 

acute Lyme neuroborreliosis [17]. 

Lyme disease may also present with atypical ophthalmic manifestations, including orbital 

myositis and involvement of the cranial nerves. The disease should be considered in the 

differential diagnosis of inflammatory orbital disorders, particularly in patients from endemic 

regions. Early diagnosis and the initiation of appropriate antibiotic therapy usually result in 

rapid symptom resolution and a favorable prognosis. An illustrative case involved a 69-year-

old man from northern New York State who presented with diplopia, eyelid and conjunctival 

edema, and numbness of the left side of the face. Clinical examination revealed proptosis, 

palsies of the cranial nerves responsible for ocular motility, and restricted eye movements. 

Laboratory investigations confirmed infection with Borrelia burgdorferi, while cerebrospinal 

fluid analysis demonstrated evidence of an inflammatory process. Notably, the patient reported 

no prior tick bite, fever, or characteristic rash. Magnetic resonance imaging revealed 

inflammatory changes involving the extraocular muscles and orbital tissues. After other 

potential causes of the symptoms had been excluded, treatment with intravenous ceftriaxone 
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was initiated, resulting in significant clinical improvement. Follow-up MRI performed two 

months later confirmed regression of the inflammatory lesions [18]. 

3.3 Impact of Lyme Disease on the Ability to Participate in Sports 

Lyme disease and post-treatment Lyme disease syndrome (PTLDS) may significantly affect an 

individual's ability to engage in physical activity. The course of the disease and its clinical 

sequelae often lead to reduced physical performance and diminished exercise tolerance. 

In some patients, symptoms of Lyme disease persist for an extended period despite appropriate 

treatment. A prospective cohort study demonstrated that the most commonly reported 

complaints were chronic fatigue, pain, and cognitive dysfunction. These symptoms persisted 

for at least six months following the completion of therapy. 

These findings suggest that Lyme disease may lead to a long-term reduction in physical fitness 

and impairment of daily functioning. Chronic fatigue and pain significantly limit exercise 

tolerance, reduce physical performance, and hinder engagement in regular physical and sporting 

activities. Consequently, this may affect both the ability to train and the duration of post-

exercise recovery, while also restricting overall participation in physical activity. The study 

further highlights the importance of early diagnosis and effective prevention of Lyme disease, 

as a proportion of patients continue to experience symptoms affecting their quality of life and 

physical functioning even after completing treatment [19]. 

The most important factors associated with the persistence of symptoms following Lyme 

disease include reduced physical capacity and social functioning, higher levels of depression 

and anxiety, a negative perception of one’s illness, the presence of comorbid conditions, as well 

as pronounced fatigue, cognitive dysfunction, and chronic pain symptoms [20]. 

Survey-based studies have also indicated that patients with post-treatment Lyme disease 

syndrome (PTLDS) frequently experience autonomic dysfunction, including symptoms 

resembling those observed in postural orthostatic tachycardia syndrome (POTS). Dysfunction 

of the autonomic nervous system may lead to exercise intolerance, rapid fatigue, and reduced 

tolerance to physical activity, which is of particular importance in the context of returning to 

sports and recreational activities [21]. 

 

3.4 Pharmacology and Prevention of Lyme Disease 

The prevention of Lyme disease includes measures aimed at reducing the risk of bites from 

infected ticks and preventing the development of infection following exposure. The primary 
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component of primary prevention is avoiding contact with ticks. The use of appropriate 

protective clothing is recommended when spending time in forested and grassy areas, including 

long trousers, closed footwear, and light-colored clothing, which facilitates the detection of 

ticks. The use of repellents containing tick-repellent substances, such as DEET, icaridin, or 

permethrin (applied to clothing), is also important. Following exposure in endemic areas, 

careful inspection of the skin and prompt tick removal are recommended, as the risk of bacterial 

transmission increases with the duration of tick attachment and feeding. 

An important component of prevention is the proper and prompt removal of ticks using 

appropriate tools, without the application of irritating substances that may increase the risk of 

pathogen transmission. The shorter the duration of tick attachment and feeding, the lower the 

likelihood of infection with Borrelia burgdorferi. 

Pharmacological management of Lyme disease includes both the treatment of infection and 

preventive measures following tick exposure. Antibiotic therapy remains the cornerstone of 

treatment, while increasing attention is also being directed toward the development of vaccines 

and post-exposure preventive strategies. 

In studies evaluating the experimental VLA15 vaccine, based on the Borrelia burgdorferi outer 

surface protein A (OspA), the efficacy of a booster dose and the safety profile of the vaccine 

were assessed. A significant increase in IgG antibody titers against all six OspA serotypes was 

observed in the vaccinated group compared with the placebo group. The most frequently 

reported adverse events were local injection-site reactions, which occurred more often among 

vaccine recipients, whereas the incidence of systemic adverse events was comparable between 

the two groups. No serious adverse events were reported. These findings indicate that a booster 

dose of VLA15 induces a strong and broad immune response while maintaining a favorable 

safety profile. At the same time, the observed decline in antibody levels over time suggests that 

periodic booster doses, likely administered on an annual basis, may be required to ensure long-

term protection [22]. 

An important component of the pharmacological prevention of Lyme disease is post-exposure 

antibiotic prophylaxis. Studies have demonstrated that the administration of a single 200 mg 

dose of doxycycline within 72 hours of a bite from an infected tick significantly reduces the 

risk of developing Lyme disease and erythema migrans, the earliest clinical manifestation of 

the infection. Studies have shown that patients receiving a single dose of doxycycline had a 

71% lower risk of developing Lyme disease compared with those receiving placebo. 
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Furthermore, none of the patients in the experimental group developed erythema migrans after 

receiving doxycycline (100 mg twice daily) for 3–5 days, whereas in the control group, whose 

participants did not receive any antibiotic treatment, erythema migrans developed in 5 of 97 

patients. 

During follow-up, no conclusive evidence was found to support the effectiveness of either 

topical treatment or a 10-day course of antibiotic therapy. A meta-analysis demonstrated that 

the number needed to treat (NNT) is approximately 50, indicating that administering a single 

dose of doxycycline to 50 individuals following a tick bite prevents one case of Lyme disease. 

At the same time, the use of doxycycline is associated with certain adverse effects, including 

enterocolitis, anaphylaxis (including angioedema), Stevens–Johnson syndrome, severe 

urticarial reactions, and lupus-like syndrome [23]. 

 

5. Importance of Prevention in Public Health 

At the public health level, the prevention of Lyme disease plays a crucial role in reducing the 

incidence of infection, particularly among groups at increased risk of tick exposure. Studies 

conducted among hunters and forestry workers have shown that, despite their elevated risk of 

contact with ticks, not all individuals employ appropriate preventive measures, and some 

continue to use ineffective methods of tick removal. Among hunters, tick removal with tweezers 

was the most commonly reported practice, whereas forestry workers more frequently reported 

covering the tick with an oily substance before removal. These findings highlight the need for 

targeted health education among occupational and recreational groups associated with forested 

environments [24]. 

Epidemiological data indicate that Lyme disease occurs most frequently in children aged 5–9 

years, which is associated with age-specific behavioral patterns and frequent exposure to 

environments inhabited by ticks. Therefore, preventive measures should be specifically tailored 

to this age group [25]. 

An important factor influencing the adoption of protective behaviors is the perceived risk of the 

disease. Individuals who consider Lyme disease to be a common health concern are more likely 

to inspect their bodies after spending time in green spaces, use repellents, and engage in other 

risk-reduction practices, such as showering or bathing after outdoor exposure and using tick-

control products on domestic animals. Furthermore, awareness of the local prevalence of Lyme 

disease is one of the most significant determinants of adherence to preventive 
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recommendations, highlighting the need to increase public knowledge regarding the actual risk 

of infection [26]. 

Among residents of endemic areas, individuals who perceived tick-borne diseases as 

common—either because members of their families had been affected or because they directly 

observed the presence of ticks in the vicinity of their homes—were more likely to perform tick 

checks and implement measures aimed at reducing tick abundance in their surroundings. 

Information disseminated by public health institutions was also associated with more frequent 

adoption of preventive behaviors among the populations it reached. The main barriers to the 

implementation of preventive measures included forgetfulness, concerns regarding safety, and 

insufficient knowledge [27]. 

Differences in preventive behaviors can also be observed between populations. This was 

demonstrated in a study conducted among students from Poland, Germany, and Thailand, in 

which the choice of tick-protection methods was influenced by sociodemographic factors and 

the level of health education. Most Polish and German students reported performing body 

inspections after returning home and wearing protective clothing, whereas Thai students most 

commonly reported wearing protective clothing and adopting preventive behaviors while in tick 

habitats. The fact that some future healthcare professionals did not engage in any preventive 

measures highlights the need to improve educational programs and to strengthen initiatives 

promoting the prevention of tick-borne diseases within the general population [28]. 

In light of the findings presented, effective Lyme disease prevention requires not only 

individual protective behaviors but also comprehensive public health measures, including 

education, health promotion, and targeted interventions directed at populations at increased risk 

of infection. 

 

6. Summary and Conclusions 

Lyme disease is a multisystem disorder that can significantly affect an individual's ability to 

engage in and sustain physical activity. The course of the infection and its clinical sequelae, 

including neurological, musculoskeletal, and systemic manifestations such as chronic fatigue 

and pain, may lead to reduced physical performance and diminished exercise tolerance. 

Consequently, some patients experience difficulties returning to their previous level of physical 

activity, including participation in sports. 
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Available evidence indicates that, even after the completion of treatment, some patients may 

continue to experience symptoms associated with post-treatment Lyme disease syndrome 

(PTLDS), including fatigue, cognitive dysfunction, and pain. These symptoms may 

significantly impair physical performance, prolong recovery time, and limit training capacity. 

Furthermore, autonomic dysfunction observed in some patients may result in exercise 

intolerance and increased fatigability, representing a substantial limitation in the context of 

sports participation. 

Prevention plays a key role in reducing the incidence of new infections. It primarily involves 

non-specific measures, such as avoiding tick bites through the use of appropriate protective 

clothing, repellents, and thorough skin inspection following exposure to endemic areas. Prompt 

and proper tick removal is also essential, as it reduces the risk of pathogen transmission. In 

selected cases, post-exposure antibiotic prophylaxis may also be employed. 

Research on vaccines against Lyme disease offers hope for more effective prevention of 

infection in the future; however, preventive measures and health education currently remain of 

paramount importance. Effective prevention is essential not only for reducing the risk of 

infection but also for limiting its long-term health consequences, including impaired physical 

performance and reduced quality of life among affected individuals. 

In conclusion, Lyme disease may substantially limit the ability to engage in physical activity 

both during the acute phase of the illness and following recovery. Therefore, early diagnosis, 

effective treatment, and consistent preventive measures are of critical importance. Prevention 

remains the most important tool for reducing the impact of this disease on public health and on 

the physical activity levels of the population. 
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