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Abstract 
 
Purpose: Limited research exists on the patient-provider communication dynamic with respect to 

Lyme disease (LD). There is evidence that being informed, on the part of both patient and 

provider, enhances communication, resulting in better patient satisfaction and higher quality 

health outcomes. The purpose of this review was to summarize and disseminate current research 

findings on both patient and provider knowledge and experiences in clinical settings with respect 

to LD. This included assessing where providers obtain information, where patients obtain 

information, and if that information is clearly understood and translated between the two groups. 

Methods: I conducted a scoping literature review by searching electronic databases PubMed, 

CINAHL, Scopus, and PsycINFO for articles published between January 2000 and September 

2018. Results: From a total of 1,960 unique studies, 23 met inclusion criteria and were reviewed. 

From these 23 articles, I found pertinent concepts, themes, and gaps within five key topic areas 

related to patient-provider communication: provider knowledge and beliefs, patient knowledge 

and beliefs, provider experience, patient experience, and patient-provider relationship or 

interaction. No study specifically addressed the patient-provider communication dynamic with 

respect to LD. Conclusion: I found critical research gaps regarding where patients and providers 

obtain information on LD and how that information is being translated between these two 

groups. Future research should assess practice patterns of nurse practitioners and physicians 

assistants; educational tools providers can use in dialogue with patients; point of care 

interventions; and shared decision making strategies providers can utilize in communication with 

LD patients.   
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Introduction  
 

Lyme disease (LD), a multisystem inflammatory disease, is the most common tickborne 

disease in the northern hemisphere.1 It was first recognized in the mid-1970’s as the result of a 

cluster of cases in the eponymous town Old Lyme, Connecticut.2 The spirochete Borrelia 

burgdorferi sensu stricto was first identified as the disease-causing bacterium in 1982 by 

Wilhelm Burgdorfer.3 Today, other bacteria in the genus Borrelia have been described that may 

cause Lyme-like symptoms in humans.4–6   

The spirochete is transferred to humans from infected nymphal or adult Ixodes ticks.7 The 

bacteria can be transmitted in as little as 24 hours after tick bite attachment, however, 

transmission risk increases with attachment time.8 Ticks infected with B. burgdorferi are 

primarily found in northeastern and upper-midwestern regions of the US, although the range of 

infected ticks has increased in recent years.7  The Centers for Disease Control and Prevention 

(CDC) reports that approximately 30,000 cases of LD are reported in the US each year.9 

However, recent estimates made using methodology alternative to standard national surveillance, 

such as utilizing medical claims databases and commercial laboratory data, report that the 

incidence of LD in the US may be closer to 300,000 cases per year.10,11  

LD is typically described in three stages: early localized, early disseminated, and late-

disseminated, although, these stages are theoretical and may not be consistent with clinical 

findings.7,12 Presentation of early LD typically involves fever, chills, headache, fatigue, muscle 

and joint aches and erythema migrans (EM) rash.13 An estimated 70-80% of patients with early 

LD present with EM rash.13,14 Late disseminated LD can occur months to years after the initial 

infection and may include nervous system, joint, and cardiac manifestations.7   
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The Infectious Disease Society of America (IDSA) practice guidelines state that clinical 

findings are sufficient for diagnosis of EM rash and Lyme disease infection. However, for a 

patient without EM rash, a provider must use their clinical judgement to discern if serologic 

testing is appropriate.15 Before ordering serologic testing, providers must deem the patient to 

have high pretest probability of infection, and consider some of the common ‘pitfalls’ of testing: 

the early period of infection where the antibodies are still developing, thus yielding a negative 

result, background seropositivity, reinfection, and exposure.16  When deemed appropriate to test, 

providers should follow the CDC recommended two-tier laboratory testing procedure including 

an ELISA screening followed by an IgM or IgG Western Blot (WB) for confirmation.17 The 

order in which these tests are performed is also crucial for appropriate interpretation, such that 

the ELISA must be ordered as a screen, followed by the IgM or IgG WB for confirmation. If 

two-tiered testing is used according to recommended guidelines, proper interpretation and 

ordering of serologic testing, like many aspects of LD diagnosis, involves clinical judgement.15,16  

LD presents with varying signs and symptoms and can exhibit diversity in its disease 

course. As a result, it is sometimes difficult for physicians to recognize and diagnose Lyme 

infections.18 In addition, the two-tiered serodiagnosis recommended by the CDC is subject to low 

specificity when used inappropriately, and while not all patients develop the EM rash, those that 

do can be diagnosed on the basis of clinical presentation.19  

The recommended treatment for early LD includes oral antibiotics (doxycycline, 

amoxicillin, or cefuroxime axetil) for 10-21 days, though alternative intravenous antibiotic 

treatment may be necessary for some neurological or cardiac manifestations.7,20 When treated 

with oral antibiotics for the recommended time, many patients recover fully.21 However, some 

patients exhibit non-specific symptoms after the treatment for LD, sometimes referred to as Post-
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Treatment Lyme Disease Syndrome (PTLDS).22 Causes of these symptoms are unknown, and 

these patients rarely show signs of active infection.22 Studies have shown little to no benefit of 

extended or long-term antibiotic therapy in such cases.22 Further, the diagnosis of Chronic Lyme 

disease (CLD) has been given to patients both with and without prior LD infection and because 

of this confusion regarding a clinical definition, the use of CLD as a diagnosis is not supported 

by IDSA, CDC, NIH and many experts in the field.23,24 The International Lyme and Associated 

Diseases Society (ILADS) controversially maintains support for CLD as a diagnosis and 

prolonged use of antibiotics as subsequent treatment.25 They do so despite the lack of 

endorsement for the diagnosis and long term treatment by the CDC and ISDA.  

The most recent LD guidelines from the IDSA were published over a decade ago in 

2006.15 The outdated guidelines, coupled with heightened social and conventional media 

attention on the disease, can yield misleading and conflicting information for both physicians and 

patients on the diagnosis and treatment of LD.26–31 Mainstream media and news stories, often 

with the intention of spreading LD awareness, sensationalize individual accounts.32 This tactic of 

reporting often considers emotional arguments to carry equal, or more, weight as grounded 

scientific evidence.31 Websites focused on LD often include individual anecdotal evidence or are 

non-evidence based.33 Both types of sources, typically focused on the CLD controversy, 

alternative treatments or testing, are easily accessible to the public and hold the potential to 

disseminate inaccurate, or confusing information.31–33 Much of the scientific literature on LD 

addresses the clinical presentation of the disease, seeks to understand its biological mechanisms, 

or assesses the effectiveness of treatment strategies and serological testing. Further, there is a 

subset of literature focused on the controversial topics of CLD, putative persistence of bacterial 
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infection after treatment, and the effectiveness of long-term antibiotic use. Little of the published 

literature focuses on patient-provider communication and interaction with respect to LD.  

There is strong evidence that being informed, on the part of both patient and provider, 

enhances communication.34 Effective patient-physician communication may result in higher-

quality health outcomes, better patient satisfaction with care, and lower costs of care.35,36 Such 

evidence dates back to the 1980’s where Kaplan et al. demonstrated that diabetes patients who 

were more participatory in visits subsequently had lower blood pressure and better metabolic 

control compared to more passive patients.37 Since, studies including a variety of study 

populations from cancer, to diabetes, to lupus patients have demonstrated that improved 

communication through the means of intervening variables (patient understanding, patient-

provider agreement), improve a variety of health outcomes such a pain, organ damage, emotional 

well-being, and improved metabolic indicators to name a few.36 Given the lack of updated 

guidelines, confusion surrounding the clinical management of the disease, and minimum insight 

on the current status of patient-provider communication, it is important to synthesize what is 

known about provider and patient experiences and understanding of LD.  

I addressed this critical knowledge gap by performing a scoping review of the literature.  

My goal was to summarize and disseminate the current research findings on both patient and 

provider knowledge and experiences in clinical settings with respect to LD. This included where 

providers obtain information, where patients obtain information, and if that information is clearly 

understood and translated between the two groups.  

 
Methods 
 

I conducted a scoping review of the literature following the Arksey & O’Malley five-

stage methodological framework. This included (i) identifying a research question, (ii) 
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identifying relevant studies, (iii) performing study selection, (iv) charting and collating, and (v) 

summarizing and reporting results.38 The aim of a scoping review is to map rapidly the key 

concepts underpinning a research area and the main sources and evidence available.38  

 

Literature Search  

I conducted a comprehensive search of the electronic databases PubMed, CINAHL, 

Scopus, and PsycINFO for articles published between January 2000 and September 2018. 

Searches were conducted using the general categories: Lyme disease (LD), patient, provider, 

knowledge and experience, clinical, and combinations of these categories utilizing Boolean 

operators. The complete search terms and PubMed strategy are outlined in Table 1. Reference 

lists of articles identified through the database search were reviewed for additional relevant 

articles. I did not include review articles in the scoping review, but relevant primary sources 

identified from the reference lists of reviews were included.  

 

Selection Criteria  

Articles were included if they: (i) were conducted in the United States; (ii) were an 

empirical study; (iii) were explicitly conducted with respect to or within a healthcare setting; (iv) 

examined LD, CLD, PTLDS, or any synonym; and (v) explicitly included an assessment of one 

or any combination of the following: experience of patient and/or provider, knowledge or 

understanding of patient and/or provider, perspective of patient and/or provider, or patient-

provider communication.  Articles were also limited to data collected from at least the year 2000 

(after the release of the initial Infectious Disease Society of America (IDSA) guidelines). Studies 
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that did not meet any one of the above listed inclusion criteria were excluded from the scoping 

review.  

 

Review Process 

The review process was conducted using Covidence online software (Covidence, 

Melbourne Victoria). After removing duplicates, each article was screened for inclusion by title 

and abstract by a single reviewer (either AN or EM); the remaining articles underwent a full text 

review. Each article was screened by two reviewers independently (AN and EM). Conflicts 

about article inclusion or exclusion, as well as the exclusion criteria applied, were resolved and 

finalized by the two reviewers.  

 

Data Extraction 

Characteristics of the included literature were tagged using ATLAS.ti 8 (ATLAS.ti 

Scientific Software Development GmbH, Berlin).  Document tags were used to categorize type 

of publication, study type, methods, and study population. A coding outline was developed based 

on a preliminary review of the full texts, and used to extract quotations from the full text that 

contributed to the understanding of five general areas of interest: provider knowledge and 

beliefs, patient knowledge and beliefs, provider experience, patient experience, and patient-

provider relationship or interaction. Experience, for the purpose of inclusion in this review, is 

defined as something personally encountered, undergone, or lived through, or the act or process 

of directly perceiving events or reality. The distinction was made between provider knowledge 

and beliefs and provider experience in instances such as testing accuracy based on the evaluation 

of knowledge and comprehension in didactic form, compared to evaluation of practice patterns. 
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In this review, experience relates to how knowledge informs provider practice patterns. Although 

providers may demonstrate appropriate knowledge in a survey or interview setting, their actions 

and practice patterns may not reflect this background during patient encounters; the distinction 

between the experience and the knowledge categories was based on this difference.   

 
Results  
 
Summary of Included Articles  

As shown in the PRISMA diagram, (Figure 1), a total of 4500 references were imported 

for screening. After duplicates were removed, 1960 unique studies remained for title and abstract 

screening. Of these, 148 studies were screened for inclusion via full-text review. A total of 23 

articles met the criteria for inclusion in this review.  

Of the 23 included documents, two were doctoral dissertations and the remaining 21 were 

articles published in peer-reviewed journals. These studies include 16 cross-sectional analyses, 

six qualitative studies, and one prospective cohort study. The studies primarily assessed either 

the patient perspective (14) or that of the health care provider (9) via their study populations. Of 

those that assessed the patient perspective, the study populations included: patients with a 

diagnosis of LD (2), patients with CLD (3), patients with a diagnosis of LD with chronic 

symptoms (2), US immigrants (2), and the general public (5).  

Tables 2-6 summarize the 23 included studies in one of the five key areas of interest. 

Tables include the relevant articles to the area of interest, study population and number of 

subjects, methods and study type, main relevant findings, and topic areas. Topic areas include 

themes that emerged and were coded within the texts of the articles during the coding process.  

 

Provider Knowledge and Beliefs  
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Of the included articles, eight evaluated clinicians’ knowledge and beliefs regarding LD 

(Table 2).  General findings from the articles indicated that health care providers had an overall 

high understanding of the etiology of LD.39–42 Many of the studies evaluated provider knowledge 

through the use of surveys, which often asked the same or similar questions across studies. 

However, knowledge level varied regarding the signs, symptoms and stages of LD, with 

percentages of correct answers for these assessments ranging from a low of 50.8% of health care 

providers40 to a high of 70% among West Virginia physicians.39,40,42  

Several studies assessed knowledge of appropriate testing recommended by the Centers 

for Disease Control and Prevention (CDC) through the use of clinical scenarios. These scenarios 

assessed health care providers’ decision making regarding false negatives, patients with non-

specific symptoms, and erythema migrans (EM) rash.39,40,42,43 Findings from studies that assessed 

provider knowledge of EM rash indicated that, overall, low percentages of physicians are aware 

that EM rash itself is diagnostic. Specifically, 49% of Connecticut physicians,44 34.1% of health 

care providers,40 56% of West Virginia physicians,39 and 25.4% of Arkansas physicians42 

surveyed were aware that EM rash is itself diagnostic. The articles also assessed provider 

knowledge of treatment approaches for different clinical scenarios. Across these studies, 

physicians struggled with clinical scenarios that assessed treatment of long-standing non-specific 

symptoms, and those that assessed treatment for known recent tick bites with no 

symptoms.39,40,45  

Information on where providers acquire information on LD is very limited. Only two of 

the eight relevant studies included some information on where providers acquire information on 

LD. Butler et. al report that providers prefer accessing online manuals.41 Bakken reported that 

physicians learn about diagnosis of LD through experience; specifically, through atypical 
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counter-cases, such as non-disease or disease-like cases,  as opposed to typical ‘textbook’ 

cases.46 Although these two studies include information about how providers may theoretically 

learn to diagnose LD, or would theoretically prefer to access information, no study provided data 

on where and how providers are acquiring information on LD in practice.  

 

Patient Knowledge and Beliefs  

Information on patient knowledge and beliefs regarding Lyme disease (LD) was 

contained in ten of the included articles (Table 3). Findings from these articles indicated that, 

generally, the public is aware of the etiology of LD, including that blacklegged ticks (Ixodes 

scapularis) carry the pathogen for LD. However, immigrant populations studied in three articles 

struggled with this knowledge.47–50 This trend was consistent in patient knowledge of signs and 

symptoms of LD, with the general populations surveyed being aware of early and late LD 

symptoms, and immigrant populations struggling to identify signs and symptoms.47–51 One study 

also included information regarding patients’ beliefs of the psychological and mood 

manifestations of LD.  Patients in this study tended to see these not as physical manifestations of 

disease or an emotional response to their physical limitations, but rather as an ‘interrelated aspect 

of the illness experience’ with an unknown origin.52  

Articles focusing on patient beliefs regarding disease course and chronicity reported that 

patients believe they (or others) may never fully recover from LD50,53 and that the Lyme bacteria 

can still persist in the body after antibiotic treatment.50 When asked about perceived likelihood to 

recover using the scale 0 ‘will never recover’ to 100 ‘will completely recover,’ the mean among 

patients with CLD was 31.53 Study populations in articles that addressed patient understanding 

and beliefs regarding treatment for LD generally understood that antibiotics were the appropriate 
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treatment for LD; however, these subjects also demonstrated doubt about the ability of 

antibiotics to cure LD. Many believed that long-term antibiotics are useful for LD 

treatment.47,48,50  

Six of the ten articles included information on where patients and the public gather 

information on LD. Mostly, patients reported learning from experience (e.g., from having LD or 

knowing someone who had it).47,50 Many patients reported feeling responsible to educate 

others50,52,54 and themselves.54,55 One article assessed the 100 most viewed YouTube videos on 

LD, noting that while many LD videos exist on YouTube, academic and government sources 

represented only 1.8% of the available content.56   

 

Provider Experience 

In the seven articles assessing provider experience with respect to LD, providers 

expressed uncertainty regarding either testing43,57 or the diagnosis and presentation (Table 4).46 

Treatment practices of physicians regarding tick bite prophylaxis (antibiotic treatment for 

prevention of LD after a recognized tick bite) and treatment for EM rash were also assessed.44,45 

Surprisingly, Hill and Holmes found that 39.6% of physicians in Arkansas reported initiating 

treatment when they did not believe LD was present.42   

Of the articles that assessed provider experience with diagnosis, inappropriate testing 

practices were commonly reported, with 49% of physicians surveyed in Connecticut reporting 

that they had ordered serology for patients with EM rash.44 Ramsey and others found that 53% of 

tests ordered by physicians were discretionary, and 27% were inappropriate.57 The role of 

experience in diagnosis was addressed in these studies, finding that increased experience with 

LD increased the likelihood of a physician to test for LD.42,44 Further, Bakken found that 
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physicians learn to diagnose problems through a learning loop in which increased experience 

(specifically with aforementioned counter-cases) contributes to the physicians’ diagnostic 

learning process.46 However, as opposed to the other four articles, Singh and colleagues found 

that knowledge of West Virginia clinicians was not associated with experience (patients seen per 

week or years in practice).39  

 

Patient Experience 

Patients’ experience with LD was a theme relevant to ten of the included articles (Table 

5). Most of these articles addressed the provider(s) seen throughout the experience of gaining a 

LD diagnosis. This included seeing a large number of providers and types of 

specialists.52,54,55,58,59 Often patients reported feeling frustrated with their primary care provider 

and seeking out new providers or treatment from a Lyme specialist.53,54 In respect to testing, 

patients reported getting multiple tests,54 as well as unconventional testing.55,58 Patients typically 

reported the decision to consult a health care provider was due to finding a tick or a rash.59,60 

Reasons for delay in consulting a medical professional included financial reasons and appraisal 

delay, defined as a gap between first symptoms and recognition that they were ill.59 Patients 

often experienced multiple misdiagnoses before arriving at a diagnosis of LD.55,59 Four of the 

studies covered the emotional nature of LD diagnosis. Patients expressed that the road to 

diagnosis is long and frustrating.52,54,55 Many patients felt relief to have a diagnosis and the 

diagnosis left them with a feeling of validation.53–55  

Articles assessing patient experience with treatment included experience with antibiotic 

treatment, such as length of treatment, prolonged treatment, and retreatment.53,60,61 Patients with 

chronic symptoms often reported use of unconventional therapies due to negative experiences in 
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mainstream healthcare53,55 or the belief that unconventional therapies were key to healing from 

CLD.55 Patients reported having to travel long distances for treatment.54,58 Further, patients had 

trouble receiving insurance coverage and what they felt was appropriate care.53,54,58  

A common theme relating to disease experience, course, and outcomes was that patients 

expressed having uncertainties regarding their LD.  They doubted the severity of their illness or 

symptoms, and were unsure of themselves and their medical decisions.50,52,59 Further, patients 

expressed uncertainty about the present and future, including doubts about if they will recover, 

the normalcy of their illness experience, and if their LD was actually gone.50,52,53 Common 

emotions felt by patients throughout their disease experience included frustration, hurt, and 

anger.52 Patients often experienced polarizing feelings of hope or optimism and despondence 

throughout the disease experience.52–55  

Social and financial burden of disease was a common component of the disease 

experience. Patients frequently felt social isolation and lack of support due to their illness.52,53,55 

Four articles noted that the social burden of disease included the effect of CLD on their ability to 

work.53,59 and that CLD resulted in a seriously altered quality of life.52,53,55 Financial burden of 

disease included difficulty getting insurance coverage.54,58 Further, the cost of care was 

expensive and patients reported experiencing financial worry.53–55 Patients expressed that the 

combination of missing work due to LD and the high cost of care led them to apply for disability 

coverage.53,54,58  

 

Patient-Provider Interaction & Relationships  

None of the included articles specifically addressed patient-provider interaction and 

relationships as the main objective. However, in nine of the included articles, themes regarding 
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patient-provider interaction and relationships were prevalent. These themes included contrasting 

relationships with providers, patient self-advocacy, and provider experiences of pressure from 

patients. 

Four articles addressed the topic that patients typically experience contrasting 

relationships with providers during their journey with LD (Table 6). These included mention of 

positive compared to negative interactions. Bakken found that from the provider perspective, 

knowing a patient’s history and background is a significant factor in framing a diagnostic 

problem and contributes to a positive interaction and likelihood of accurate diagnosis.46 From 

articles that presented the patient perspective, positive interactions included providers who 

patients felt were supportive, attentive, good listeners, and validated the patients’ experience, 

symptoms, and, or, feelings.53,55 Often times, patients found this in alternative or mental health 

providers rather than mainstream primary or specialty care healthcare providers.53,55 Patients 

often expressed having had negative interactions with health care providers.52,53,55 The studies 

which reported patients’ negative interaction commonly found that these experiences included 

physicians who patients felt were dismissive, condescending, patronizing, and left patients 

feeling invalidated.52,53,55  

Patient self-advocacy was a theme that emerged in four of the studies. This included 

patients themselves suggesting LD as a diagnosis to their physician.46,54 Further, these studies 

reported that patients felt they were required to be their own advocates and make important 

medical decisions themselves.52,54,55 Rebman and colleagues found that patients with chronic 

symptoms reported that this sense of responsibility and self-advocacy or reliance was promoted 

by the pervasive uncertainty surrounding a diagnosis of CLD/PTLDS in the medical 

community.52  
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Comparatively, five articles reported that providers frequently, or at some point, felt 

pressure or received suggestions from patients regarding LD diagnosis, testing, or treatment. 

This included patients either requesting LD serologic testing (LDST),57 non-standard serology,43 

tick bite prophylaxis or other treatment for LD,42,45 or patients introducing the idea of a LD 

diagnosis.42 Ramsey et al. found that such patient-initiated LDST testing  was more likely to be 

inappropriate than that initiated by clinicians.57  A Vermont provider reported that often patients 

who requested nonstandard serology would eventually see a ‘Lyme Literate MD.’43  

 
Discussion  
 
 Of the articles included from the review, five main themes relating to knowledge, beliefs, 

and experiences of both patients and providers emerged. These five themes together with 

document characteristics attempt to answer the three outlined review questions: where do 

providers obtain information, where do patients obtain information, and how is that information 

translated between the two groups. Five key gaps in the literature were found related to these 

three questions and are summarized in Table 7, along with recommendations to address these 

gaps.  

 

Where Do Providers Obtain Information? 

With respect provider knowledge and perspective on LD, the studies demonstrated fairly 

consistent and concerning knowledge patterns among providers. Areas that providers commonly 

struggle with include recognition and diagnosis of erythema migrans (EM) rash and how to 

proceed with patients who have non-specific and long-standing symptoms.39,40,42,43 Despite 

Bakken’s qualitative study showing that providers learn to diagnose LD from experience and 

their peers, there was no published study which assessed where providers are acquiring their 
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knowledge on LD.46 Additional information in this area would provide insight on the cause of 

the apparent wide range and clear gaps in LD knowledge among health care providers.  

Not only do we not understand where physicians are gaining their LD information, but 

we also do not understand how and if they are able to incorporate knowledge gained into 

practice. As reported in four articles, providers often felt pressure from patients to test or treat for 

LD despite not believing that testing or treatment was the clinically appropriate protocol.42,43,45,57 

Further, a high percentage of Arkansas physicians reported initiating treatment against their own 

clinical judgement.42 This dynamic of uncertainty and inconsistent practice patterns related to 

LD testing and treatment mirrors physician experiences in other areas of clinical uncertainty, 

such as identifying and treating low vitamin D status.62 Further research should assess what 

continuing education and point of care resources providers are using, and how they incorporate 

these into their practice. Gaining more information in this area would not only help to understand 

the misalignment between knowledge and practice patterns, but also would carry implications for 

how providers educate and engage in dialogue with future patients.   

 Of further importance is a clear gap in study populations among providers studied: we do 

not understand the knowledge and practice patterns of Nurse Practitioner (NP), or Physician 

Assistant (PA) providers, who may often see LD patients. In respect to the provider knowledge 

category, four out of eight studies exclusively assessed physicians. Of those that included NPs or 

PAs in the assessment, this group represented only a small percentage, with ranges from 16% to 

34% of total providers studied.41,45 A dissertation by Greseth was the only included study which 

exclusively assessed nurses, NPs, or PAs; the results of this study contained the lowest 

knowledge scores of all healthcare provider knowledge assessments represented.40 This 

demonstrates a clear gap in the literature regarding a specific and important study population. 
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Prompt treatment in the acute phase can prevent spread of B. burgdorferi infection to joints, the 

heart, and nervous system, and thus potential longstanding and multi-system symptoms.63 NPs 

assess, diagnose, treat, and manage acute episodic and chronic illness.64 PAs take medical 

histories, perform physical exams, order and interpret laboratory tests, diagnose illness, and 

manage treatment plans for patients.65 Acute LD presentation is well within the scope of practice 

for NPs and PAs. Understanding their knowledge and practice patterns is important for 

developing targeted educational interventions, preventing misdiagnosis, and avoiding 

preventable longstanding symptoms.  

 

Where Do Patients Obtain Information?   

Patients and the public report gaining the majority of their information from peers or 

family members who have had LD.47,50 However, high percentages reported inaccurate beliefs 

regarding LD treatment, disease progression, and chronicity.47,48,50,53 It is clear that patients, 

particularly those identifying with CLD, have a highly conceptualized and personal 

understanding of their disease and disease experience, meaning that they gather their information 

about the disease from their own personal, familial, or peer experiences.47,50 Further, they feel 

responsible to educate and share their LD experience, knowledge, and beliefs with others.50,52,54 

Few survey respondents or patients with LD reported gathering information from their providers, 

pamphlets, or other messaging created specifically by healthcare providers.47,50,52,54–56 In the 

study by Basch et al. which studied the 100 most viewed YouTube videos related to LD, none of 

the top 100 were created by healthcare providers.56 Of the 100 most viewed, they found criteria, 

such as celebrity presence, was correlated with increased number of views.56 Evaluating why 

information from the medical community is viewed as less trustworthy, or at least not as salient, 
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as that gathered by word of mouth, and identifying the information gathering patterns of patients 

could be used to enhance health messaging and, thus, improve the accuracy of information and 

beliefs within the LD patient and surrounding communities.  

  

How is this Information Translated between the Two Groups?  

Conspicuously lacking from the published literature was a study that specifically 

addressed the patient-provider communication dynamic with respect to LD. However, 

experiences reported by patients and providers allude to an interesting dynamic between CLD or 

LD patients with chronic symptoms and providers. Patients report negative and polarizing 

experiences in mainstream healthcare settings.52,53,55 Providers feel pressure to accommodate 

patient wishes when counter to their professional opinion.42,43,45,57 Further, feelings of frustration 

or invalidation from providers perceived as paternalistic often result in patients opting to leave 

mainstream medicine for alternative, or ‘Lyme literate’, providers.52–55 Alternatively, providers 

lacking an effective way to discuss treatment or testing that goes against medical advice may 

acquiesce to the patients’ wishes.  

It is clear from these qualitative studies that additional evidence is needed on tools that 

can support productive dialogues between patients and providers. The negative experiences 

reported by patients, which led to the departure from mainstream healthcare treatment and 

providers, is concerning. Lantos and others found that, of the 30 alternative therapies 

recommended for LD on the internet, none are backed by evidence meeting the standards by 

which the scientific community accepts or rejects new treatments, and some are potentially 

harmful.29 This highlights the importance of exploring the patient-provider communication 

dynamic and evaluating shared decision-making tools, or point of care interventions, to support 
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constructive communication between patients and doctors. Shared decision making, for example, 

is a patient-centered approach that has potential as an effective option with clinical benefits for 

cancer screening, diabetes, and other serious illness.66–68 Due to the patient engagement and 

voicing of patient concern incorporated in shared decision making, this could be a worthwhile 

future avenue to explore with LD patients with chronic symptoms or identifying with a diagnosis 

of CLD.  

 It is important to also consider that the majority of the qualitative studies that addressed 

patient experience included patients with CLD or chronic symptoms. Only one of these 

qualitative studies represented a population of patients with acute LD. We do not, therefore, 

understand the experiences of the general patient population that come into contact with LD but 

are not CLD/chronic symptoms patients. The majority of patients who present with acute LD, 

and are diagnosed and treated appropriately, do not progress to chronic or prolonged 

symptoms.7,24,61 Future studies focusing on non-CLD patients will help us more fully understand 

the patient-provider communication dynamics with respect to LD.  

 
Conclusion:  
 

The objective of this scoping review was to summarize and disseminate current research 

on patient and provider experiences in the clinical setting with respect to Lyme disease (LD). 

This includes where providers obtain information, where patients obtain information, and if and 

how that information is understood and translated between the two groups.  Despite the fact that 

understanding these dynamics is critical to improving LD patient care, I found major research 

gaps in all three of these areas.  

In general, the literature is disproportionately focused on patient experience and 

knowledge compared to that of providers. Only nine articles with providers as the study 
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population we identified, as compared to 14 patient focused articles. There should be a greater 

focus on provider knowledge and experience with respect to LD. Future studies should focus on 

where physicians gain information and how they translate it into their practice.  In addition, 

understanding the knowledge and practice patterns of NPs and PAs would allow for directed 

interventions for those providers often seeing acute presentations of LD. What tools and 

resources providers use to educate patients, and the content of clinical encounter discussions on 

LD, should be explored. Further, understanding why patients often seek information from 

sources outside of the medical community may aid in developing and enhancing health 

messaging related to LD. Lastly, negative and polarizing patient experiences juxtaposed with 

uncertainty in provider experiences may produce poor health outcomes for patients with chronic 

symptoms.  

Ultimately, we lack research that seeks to understand the dynamic of a patient with LD 

communicating with their provider. Future research should explore this area to identify where 

this communication dynamic can be strengthened or improved.  Other areas of study have shown 

that improving patient-provider communication can lead to better health outcomes and patient 

satisfaction.35,69 It is, therefore, important to understand and improve this dynamic related to LD.   
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Figures and Tables  
 
Figure 1: PRISMA Flow diagram  

 
Figure 1The PRISMA flow diagram for the systematic review details articles retrieved from databases, abstracts screened, full 
texts retrieved and reviewed, and articles included. Articles excluded based on abstract screen met at least one exclusion factor. 
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Table 1: PubMed Search Strategy  

1 ((Lyme[mesh]) OR (lyme[tiab]) OR (chronic lyme disease[tiab]) OR (post treatment 
lyme disease syndrome[tiab])) 

2 ((communication[mesh]) OR (communication[tiab]) OR (knowledge[tiab]) OR 
(experience*[tiab]) OR (belief*[tiab]) OR (attitude*[tiab]) OR (perspective*[tiab]) OR 
(understanding[tiab]) OR (practice*[tiab]) OR (education[tiab]) OR (perception[tiab]) 
OR (encounter*[tiab]) OR (learn*[tiab]) OR (aware*[tiab])) 

3 ((patient*[mesh]) OR (patient*[tiab]) OR (public[tiab]) OR (community[tiab]) OR 
(resident*[taib]) OR (client[tiab]) OR (individual*[tiab]))  

4 ((provider[mesh]) OR (provider*[tiab]) OR (physician*[tiab]) OR (doctor[tiab]) OR 
(clinician[tiab]) OR (practitioner*[tiab]) OR (healthcare provider[tiab]) OR (healthcare 
professional[tiab])) 
 

5 ((clinical[mesh]) OR (clinic*[tiab]) OR (practice*[tiab]) OR (family medicine[tiab]) 
OR (urgent care[tiab]) OR (primary care[tiab]) OR (healthcare[tiab]) OR (emergency 
room[tiab]) OR (general practice[taib]) OR (health center*[tiab])) 
 

6 1 AND 2 AND 3 
7  1 AND 2 AND 4 
8  1 AND 2 AND 5 

 Table 1. PubMed Search Strategy. Searches were conducted using the general categories: Lyme disease (LD), patient, provider, 
knowledge and experience, clinical, and combinations of these categories utilizing Boolean operators. Terms [mesh] and [tiab] 
are terms which direct the database  to include search terms if they are  included  as a mesh term or are included in the 
title/abstract respectively.
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Table 2: Provider Knowledge and Beliefs  
Provider Knowledge & Beliefs  

Author 
(year)  Study Population  

Sample 
Size Study Design; Methods Relevant Main Findings  Topic Areas  

Conant et al. 

(2018)43  VT Clinicians  144 

Cross-Sectional; mixed methods (survey 

& observation of calls to testing center)  

• Most physicians demonstrated basic knowledge of diagnostic protocols  

• Many misinterpreted WB results: 42.4% incorrectly interpreted positive 

IgM results as overall positive in a patient with longstanding symptoms  

• Testing  

• EM rash  

Butler et al. 

(2017) 41 

Primary Care 

Providers from 

endemic states 76 

Cross-sectional; Identification of ticks 

with and without manual & knowledge 

questionnaire  

• 10.5%, 46.1%, and 57.9% of participants correctly identified engorged 

adult female blacklegged tick, dog tick, and lone star tick respectively at 

baseline  

• Use of the manual significantly improved identification of ticks; 

participants reported they would use the manual in practice if made 

available  

• Etiology  

•Where acquiring 

information  

Gresseth 

(2017)40  

Health care providers  

(HCPs) 305 Cross-Sectional; Questionnaire   

• Health care providers (HCPs) were knowledgeable about etiology of 

disease and testing protocols  

• HCPs had lesser knowledge of signs and symptoms; only 34.1% of HCPs 

knew EM is diagnostic for LD  

• HCPs struggled identifying correct prophylactic and acute LD treatments, 

and understanding clinical scenarios where appropriate to treat with 

antibiotics (51% or lower for each scenario)  

• Etiology  

• Disease Course  

• Signs and 

Symptoms  

• Testing  

• EM rash  

• Treatment  

Singh et al. 

(2016)39  

WV physicians 

(varying specialty)  91 Cross-Sectional; Survey 

• Overall, physicians answered 70%  of etiology and signs and symptoms 

knowledge questions correctly   
• 27.8-47.5% (depending on specialty) answered correctly that CDC 

recommends ELISA and WB 2-tiered testing 

• 42-50% of WV physicians correctly interpreted a clinical scenario about a 

patient with long-standing non-specific symptoms and negative test results  

• 56% of physicians knew that EM is diagnostic for LD  

• Etiology   

• Signs and 

Symptoms  

• Testing  

• EM rash  

• Treatment  

Perea et al. 

(2014)45  Primary care providers  1485 Cross-sectional; survey  

• HCPs from high incident states more likely to prescribe one dose 

doxycycline for prophylaxis than those from low incidence states  

• 48% of physicians said they would not prescribe antibiotics for tick bite 

prophylaxis and would tell patient to stay alert for fever and rash  • Treatment  

Hill & 

Holmes 

(2014)42  

Arkansas Primary 

Care Physicians  660 Cross-sectional; survey 

• Respondents had a correct response rate of 59.1% for symptom 

recognition, 46.2% for knowledge of recommended testing processes, and 

for 78.9% for knowing LD is a reportable disease  

• Etiology  

• Signs and 

Symptoms  

• Testing  

• EM rash  

Murray et al. 

(2001)44  

Primary care 

physicians from CT 267 Cross-sectional; Survey 

• Serology for patients with EM rash was ordered more frequently by CT 

physicians who saw 1-3 cases per year than those who saw 4 or more  • EM rash  

Bakken 

(2002)46  

Physicians (varying 

specialty)  9 Qualitative; semi-structured interview 

• Learning to diagnose LD occurs via a learning loop Unusual cases are 

prompt them to look up more information about LD  

• These cases are used in subsequent patient encounters and when engaging 

with colleagues 
• Where acquiring 

information  

Table 2. Provider Knowledge and Beliefs: included articles that contain information relevant to provider knowledge and beliefs. With the article is listed important information 
regarding study population, and methods. Main relevant finding were extracted from full texts of the article. Topic areas indicate themes that emerged and were coded within the 
full texts during the coding process.  
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Table 3: Patient Knowledge and Beliefs  
Patient Knowledge & Beliefs  

Author 
(year)   Study Population  

Sample 
Size Study Design; Methods Relevant Main Findings  Topic Areas  

Rebman et al. 

(2017)52  

Patients with LD 

and chronic 

symptoms  29 Qualitative; interview 

• Cognitive and mood changes in patients with chronic symptoms are seen as an interrelated 

aspects of the ‘illness experience’ with an unknown origin  

• Patients were aware of the contested nature of their diagnosis  

• Signs and 

Symptoms  

• Disease course 

and chronicity  

• Acquiring info 

Basch et al. 

(2017)56  YouTube Videos  100 

Cross sectional; manual 

coding of 100 most 

viewed videos  

• The majority of the 100 most popular YouTube videos were not created by health 

professionals  

• Together, the 100 most viewed YouTube videos about LD were viewed 10,380,848 times • Acquiring info 

Butler et  al. 

(2016)47 CT general public  275 Cross-sectional; survey  

• Overall knowledge of tickborne disease was poor; the average knowledge score was 57% 

• Average proportion of correct knowledge questions is significantly higher for those who 

had been treated for tickborne illness (64.7%) vs. never been treated (55.0%) p = 0.001 

• Etiology  

• Signs and 

Symptoms  

• Treatment  

• Acquiring Info  

Valente et al. 

(2015)48 

Martha's Vineyard 

MA General Public 946 Cross-sectional; survey  

• Overall knowledge of tickborne illness was poor  

• 37% of respondents reported not knowing the late symptoms of untreated LD or early 

treatment options (49%)  

• Etiology  

• Signs and 

Symptoms  

• Treatment  

Green 

(2015)55  Patients with CLD  6 Qualitative; Interview 

• Participants explained that learning about CLD was critical to healing from it 

• Self educating about CLD came from various sources: books by experts, conferences about 

CLD, documentaries, and the internet  • Acquiring info 

Ali et al. 

(2014)53 Patients with CLD  12 Qualitative; Interview 

• Patients were asked about their perceived likelihood to recover using the scale: 0 = will 

never recover, 100 = will recover completely. The mean score was 31; this perceived 

likelihood of recover was related to their beliefs surrounding the pathogenesis of CLD 

• Patients expressed the belief that you never recover completely  

• Disease course 

and chronicity  

Macauda et al. 

(2011)50 

general public 

(endemic area)  421 

Cross-sectional; mixed-

methods (interview & 

survey)  

• Most participants believe that both symptoms and the bacteria can persist after antibiotic 

therapy  

• Personal experience with LD was cited as the main source of information for LD 

knowledge & beliefs  

• Etiology  

• Signs and 

symptoms  

• Disease course 

and chronicity  

• Treatment  

• Acquiring info  

Heller et al. 

(2010)51  US Immigrants  103 Cross-sectional; Survey  • 62% of participants were not certain they could recognize the signs/symptoms of LD  

• Signs and 

Symptoms  

Drew & 

Hewitt 

(2006)54  Patients with CLD  10 Qualitative; interview • Patients expressed the need to be your own advocate and educate yourself and others  • Acquiring info  

Jenks & 

Trapasso 

(2005)49 US immigrants  80 Cross-sectional; survey  

• 27.5% of respondents were aware that ticks from the region could carry infection  

• None of the new participants surveyed were aware of LD  

• Etiology  

• Signs and 

Symptoms  
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Table 3. Patient Knowledge and Beliefs: included articles that contain information relevant to patient knowledge and beliefs. With the article is listed important information 
regarding study population, and methods. Main relevant finding were extracted from full texts of the article. Topic areas indicate themes that emerged and were coded within the 
full text during the coding process. 
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Table 4: Provider Experience  
Provider Experience  

Author 
(year)  Study Population  

Sample 
Size Study Design; Methods Relevant Main Findings  Topic Areas  

Conant et al. 

(2018)43  

VT clinicians 

(varying specialty)  144 

Cross-Sectional; mixed methods 

(survey & observation of calls to 

testing center)  

• Physicians expressed confusion interpreting testing for positive IgM WB in 

patient with  longstanding symptoms (44.4%) and confusion in individually 

positive WB bands in context of overall negative test results (46.5%)  

• Free standing answers by VT physicians expressed uncertainty or lack of 

knowledge about LD testing 

 

• Feelings of 

uncertainty 

Singh et al. 

(2016)39  

WV physicians 

(varying specialty)  91 Cross-Sectional; Survey 

• Clinician’s knowledge of LD was not associated with factors such as medical 

specialty, number of patients seen per week, or number of years in practice  

• Diagnosis: 

Learning from 

Experience  

Perea et al. 

(2014)45  

Primary care 

providers  1485 Cross-sectional; survey  

• Most common reported reasons for tick bite prophylaxis was to prevent LD 

(76.9%) and because patients request (40.4%)  

• 56.4% reported prescribing tick bite prophylaxis in past year, but overall their 

practices do not align well with current recommendations  

 

• Treatment 

practices  

Hill & 

Holmes 

(2014)42  

Arkansas Primary 

Care Physicians  660 Cross-sectional; survey 

• 39.6% reported that they initiated treatment for LD when they did not believe 

LD was present and 52.3% reported that patients often brought up possibility of 

LD as a diagnosis  

• Years in practice is a confounding variable for assessment of performing 

additional testing if initial was negative (OR of 0.875)  

 

• Treatment 

practices  

• Diagnosis: 

Learning from 

experience  

Ramsey et 

al. (2004)57  

physicians 

(varying specialty)  356 

Cross-Sectional; mixed methods 

(questionnaire & assessment of 

serologic testing sent to lab 

 

• Of serology ordered by physicians, 20% was found to be appropriate, 27% 

inappropriate, and 53% discretionary  

•Specialty (emergency room/urgent care) and known or suspected preceding tick 

bite strongly associated with inappropriate testing  

 

• Feelings of 

uncertainty  

• Diagnosis: 

Testing practices 

Bakken 

(2002)46  

Physicians 

(varying specialty)  9 Qualitative; semi-structured interview 

• Repetitive, similar, and counter experiences, combined with cognitive 

knowledge, contribute to the framework for how a physician frames a problem 

and influence how the problem is framed along a continuum of familiarity.  

• Experiences serve as information that influences diagnostic decisions and 

physicians’ behaviors 

• Feelings of 

uncertainty  

• Diagnosis: 

Learning from 

Experience  

Murray et al. 

(2001)44  

Primary care 

physicians from 

CT 267 Cross-sectional; Survey 

• Most physicians followed guidelines for treating patients with EM, however, 

many physicians do serologic testing for patients with tick-bites or EM (Serology 

ordered for 49% of patients with EM)  

• Most physicians do not use prophylaxis for patients with blacklegged tick bites  

• 26% of the surveyed physicians prescribed antibiotic prophylaxis for patients 

with tick bites. B burgdorferi serology was ordered by 31% of physicians for 

patients with tick bites 

• Treatment 

practices  

• Diagnosis: 

Testing Practices  

• Diagnosis: 

Learning from 

Experience  

Table 4. Provider Experience: included articles that contain information relevant to provider experience. With the article is listed important information regarding study 
population, and methods. Main relevant finding were extracted from full texts of the article. Topic areas indicate themes that emerged and were coded within the full text during 
the coding process. 
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Table 5: Patient Experience  

Patient Experience  
Author 
(year)  Study Population  

Sample 
Size Study Design; Methods Relevant Main Findings  Topic Areas  

Hirsch et al. 

(2018)59  

Patients with 

diagnosis of LD  26 Qualitative; interview 

• Patients experienced uncertainty early on about their symptoms. They often 

misattributed symptoms to minor injuries, or influenza. delaying time to 

diagnosis  

• Commonly reported appraisal delay  

• Delays between first visit with HCP due to  LD symptoms and treatment for 

LD were generally reported to be result of misdiagnosis  

• Most common reason for gap between recognition of being  ill and seeking 

care was lack of health insurance or financial  

• Diagnosis:  

• Disease experience, 

course, and outcomes  

• Social & Financial 

Burden  

Rebman et al. 

(2017)52  

Patients with LD and 

chronic symptoms  29 Qualitative; interview 

 Three predominant themes emerged: 

• Physical and social limitations lead to fundamental shifts in ‘ways of being 

in the world’  

• Symptom and illness invisibility affect social support   

• Pervasive medical uncertainty regarding PTLDS/CLD promotes an 

increased sense of personal responsibility for care  

• Diagnosis:  

• Disease experience, 

course,  outcomes:  

• Social & Financial 

burden  

Bechtold et 

al. (2017)61  

Patients with 

diagnosis of LD  133 

Prospective; patients with confirmed 

early LD symptom and QOL 

measures over time  

• 8/107 cases were retreated with antibiotics due to new objective findings, or 

EM rash did not fade after treatment, or new rash; 2 were PTLDS patients, 6 

were non PTLDS 

• Findings suggest that ideally-treated early LD patients recover well and 

experience symptom resolution over time, though a small subgroup continue 

to suffer with symptoms that lead to functional decline  

• Disease experience, 

course, and  outcomes 

• Treatment  

Green 

(2015)55  Patients with CLD  6 Qualitative; Interview 

• Patients saw many HCPs, were subject to repetitive testing & received many 

different diagnoses before getting a diagnosis of CLD  

• Most participants had negative experiences with mainstream healthcare 

providers; this and ongoing symptoms drove them to seek Lyme literate MDs 

or alternative care providers  

• Finding the right heeling modality often came through alternative therapies  

• CLD causes psychological distress; stigma or lack of support make it worse 

• Common theme emerging was that treatment for CLD was expensive with 

4/6 participants reporting that financial cost was major barrier to healing  

• Diagnosis  

• Treatment 

• Disease experience, 

course, and  outcomes 

• Social & Financial 

Burden   

Hook et al. 

(2015)60  General public  12283 Cross-Sectional; survey 

 • 10.1% of respondents who had found tick on them or family member 

during previous year sought medical attention  

 • Reported lengths of antibiotic treatments: 39.0% reported <4 weeks; 20.3% 

5-8 weeks; >8 weeks 35.6%  

•Diagnosis 

• Treatment 

Ali et al. 

(2014)53 Patients with CLD  12 Qualitative; Interview 

Four major themes emerged:  

• Changes in health status and the social impact of chronic LD 

• Doubts about recovery and the future 

• Contrasting doctor-patient relationships  

• The use of unconventional therapies to treat CLD 

• Treatment 

• Disease experience, 

course, and  outcomes 

• Social & Financial 

Burden  
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Johnson et al. 

(2011)58  

Patients with LD and  

chronic symptoms  2424 Cross-Sectional; survey  

• Half of the respondents reported seeing at least seven physicians before a 

diagnosis of LD  

• Nearly half had LD for more than 10 years and traveled over 50 miles to 

obtain treatment 

• Symptoms lasting six months or more despite antibiotic treatment 

• A quarter of respondents had been on public support or received disability 

benefits due to LD symptoms   

• Diagnosis 

• Treatment 

• Social & Financial 

Burden  

Macauda et 

al. (2011)50 

general public 

(endemic area)  421 

cross-sectional; mixed-methods 

(interview & survey)  

• As symptoms  persist, patients are unsure if symptoms are just of everyday 

rundown from life, or still lasting symptoms of LD  

• Disease experience, 

course, and outcomes  

Heller et al. 

(2010)51  US Immigrants  103 Cross-sectional; Survey  

•  48% of Brazilian population surveyed in MV reported being ill and not 

seeing doctor, reasons included: lack of money or health insurance (41%) 

lack of time (30%)  

• Social & Financial 

Burden  

• Diagnosis  

Drew & 

Hewitt 

(2006)54  Patients with CLD  10 Qualitative; interview 

•  Participants expressed feelings of frustration 

• Long road to diagnosis.  

• Multiple diagnostic tests and numerous health care providers. 

• Financial stress.  

• Self-advocacy and validation when a diagnosis was made. 

• Despite the chronicity of their illness, hopefulness for their future. 

• Diagnosis 

• Treatment:  

• Disease experience, 

course, and outcomes 

• Social & Financial 

Burden  

Table 5. Patient Experience: included articles that contain information relevant to patient experience. With the article is listed important information regarding study population, 
and methods. Main relevant finding were extracted from full texts of the article. Topic areas indicate themes that emerged and were coded within the full text during  the coding 
process. 
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Table 6: Patient-Provider Interaction and Relationships  
Patient-Provider Interaction and Relationships 

Author 
(year)  Study Population  

Sample 
Size Study Design; Methods Main Findings  Topic Areas  

Conant et al. 

(2018)43  

VT Clinicians 

(varying specialty)  144 

Cross-Sectional; mixed methods 

(survey & observation of calls to 

testing center)  

• 38.2% of Physician reported having experienced patient request for 

unvalidated tests  

• Patient suggestion 

& Pressure  

Rebman et 

al. (2017)52  

Patients with LD 

and chronic 

symptoms  29 Qualitative; interview 

• Many felt that physicians didn’t even believe what they were saying  

• Patients reported that physicians often 'threw in the towel early' or were unsure 

of what to do next, leaving the patients with a great amount of personal 

responsibility about the future of their health  

• Contrasting 

Relationships with 

Providers 

• Patient Self-

Advocacy  

Green 

(2015)55  Patients with CLD  6 Qualitative; Interview 

• 50% described early interactions with medical community as leaving them 

overwhelmed with sense of despair, alienated, and invalidated by medical 

professionals who did not recognize their symptoms or treatment & offered no 

treatment  

• Alternative medicine and mental health professionals were most helpful in 

facilitating heeling  

• Contrasting 

Relationships with 

Providers 

• Patient Self-

Advocacy  

Ali et al. 

(2014)53 Patients with CLD  12 Qualitative; Interview 

• Participants described contrasting relationships with providers:  

• Patients described helpful doctors as: attentive and good listeners, willing to 

acknowledge patient concerns, open minded, supportive, optimistic, willing to 

take holistic approach  

• All participants reported some negative experience with physicians 

(particularly mainstream HCPs). 

• Unhelpful doctors are: condescending or patronizing  and this sometimes led to 

seeking a new primary care provider  

• Contrasting 

Relationships with 

Providers  

Perea et al. 

(2014)45  

Primary care 

providers  1485 Cross-sectional; survey  

• Most common reported reasons for tick bite prophylaxis was to prevent LD 

(76.9%) and patients request (40.4%)  

• Patient suggestion 

& Pressure  

Hill & 

Holmes 

(2014)42  

Arkansas Primary 

Care Physicians  660 Cross-sectional; survey 

• 39.6% reported that they initiated treatment for LD when they did not believe 

LD was present and 52.3% reported that patients often brought up possibility of 

LD as a diagnosis 

• Patient suggestion 

& Pressure  

Drew & 

Hewitt 

(2006)54  Patients with CLD  10 Qualitative; interview 

• Patients often realized this throughout their medical work up that they were 

going to need to be their own advocates and make decisions themselves 

• Patients researched symptoms by use of internet, medical libraries, networking 

with support group & took back to physicians/HCP to discuss possibility of LD  

• Patient Self-

Advocacy  

Ramsey et 

al. (2004)57  

Physicians (varying 

specialty)  356 

Cross-Sectional; mixed methods 

(questionnaire & assessment of 

serologic testing sent to lab 

• Patients initiated 27% of serologic testing requests; these requests were more 

likely to be inappropriate than those initiated by a clinicians   

• Patient suggestion 

& Pressure  

Bakken 

(2002)46  

Physicians (varying 

specialty)  9 

Qualitative; semi-structured 

interview 

• Patient-provider interaction initiates the learning process by setting the context 

for physician's framing the problem according to familiarity  

• Knowing the patient’s history and background is a significant factor in framing 

the diagnostic problem effectively  

• Contrasting 

Relationships with 

Providers 

• Patient Self-

Advocacy  

Table 6. Patient-Provider Interaction and Relationship: included articles that contain information relevant to patient-provider interaction and relationship. With the article is 
listed important information regarding study population, and methods. Main relevant finding were extracted from full texts of the article. Topic areas indicate themes that emerged 
and were coded within the full text during the coding process.
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Table 7: Gaps and Future Directions   

Gaps and Future Directions  
Gap Future Direction  Importance  

Where are providers obtaining information? 

 
• What kinds of continuing education and point 
of care resources are providers accessing  
• Do providers use available resources in a 
productive and effective way?  

 
• Address what continuing education and 
point of care resources providers are 
using  
• How do providers incorporate these into 
their practice  
  

• Help understand misaligned practice 
patterns   

 
• Population studied in provider knowledge 
focuses on physicians rather than NPs or PAs 
(gap in study population)  

• Assess knowledge and practice patterns 
of NPs or PAs 
• Assess how often NPs and PAs are 
diagnosing LD cases (as opposed to 
physicians)  

 
• NPs and PAs diagnose treat and manage 
acute, episodic, and chronic illnesses, LD is 
within their scope of practice  
• Understanding this is important for 
developing targeting interventions and 
preventing misdiagnosis or preventable long-
standing symptoms  
  

Where are patients obtaining information?  

 
• Why it is that information from the medical 
community is viewed as less trustworthy, or at 
least not as salient as that gathered by word of 
mouth 

 
• Understand popular sources of 
information outside of the medical 
community and behavior surrounding 
these sources 
 • Use information gathered about patient 
use of information and sources, such as 
YouTube, to enhance health messaging  

• Improve accuracy of information and 
beliefs of LD patients  
• Patient education is fundamental to 
successful patient-provider communication 
dynamics  

How is the information being translated between patients and providers?  

 
•Patient-provider communication dynamic 

• Explore patient-provider 
communication dynamic, possible shared 
decision making tools and point of care 
interventions  

 
• Support constructive communication 
dynamics between patients and providers  
• Effective communication can yields 
better/more positive health outcomes and 
experiences   

 
• Qualitative studies on patient experience  with 
LD focus on those with chronic symptoms or 
who identify with a diagnosis of CLD 

 
• Qualitative studies of patient experience 
focusing on patients with acute LD who 
do not progress to have chronic 
symptoms  

 
• The majority of patients who present with 
acute LD and are treated appropriately do not 
progress to have chronic or prolonged 
symptoms  

Table 7. Gaps and Future Directions. Summary of the five key gaps identified in the literature and recommendations to address 
these gaps. Gaps are organized in relation to the three central questions. 
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