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Abstract

There has been limited research on patient-provider communication dynamics regarding Lyme 

disease (LD) diagnosis and treatment. Evidence suggests communication in the clinical encounter 

improves when both patient and healthcare provider (HCP) have concordant orientations (or 

beliefs) on discussed topics, resulting in higher patient satisfaction and care outcomes. The 

purpose of this scoping review was to characterize and summarize current research findings on 

patient and provider knowledge and experiences regarding LD - two factors that may influence 

the orientation of both patients and providers toward LD in the clinical setting. None of the 

articles included in the review specifically addressed patient-provider interaction and relationships 

as the main objective. However, the existing literature indicates notable HCP uncertainty regarding 

LD diagnosis, treatment, and applied practice patterns. Current research also describes limited 

knowledge of LD among patient populations and a high prevalence of negative perceptions of 

care received in mainstream healthcare settings among individuals with persistent symptoms. 

We identified a critical gap in research that seeks to understand the dynamic of patients and 

HCPs communicating on the topic of LD in the clinical setting. Future research may identify 

opportunities where the patient-provider communication dynamic can be improved.
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1. Introduction

Lyme disease (LD), also referred to as Lyme borreliosis, is the most frequently reported tick-

borne disease in the northern hemisphere (Stanek et al., 2012). The causative agents within 

the Borrelia burgdorferi sensu lato complex can be transferred to humans from infected 
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nymph or adult stage Ixodes ticks (Hu, 2016). Although the Centers for Disease Control 

and Prevention (CDC) document approximately 30,000–40,000 reported cases of LD in the 

United States each year (Centers for Disease Control and Prevention, 2019a), recent CDC 

estimates indicate that LD incidence in the US may be closer to between roughly 340,000 

and 470,000 cases per year (Hinckley et al., 2014; Kugeler et al., 2021; Nelson et al., 2015).

LD presents with varying signs and symptoms and it is sometimes difficult for physicians 

to recognize and diagnose (Nadelman and Wormser, 1998). Serologic diagnosis of LD is 

currently based on a two-step approach using an initial sensitive enzyme immunoassay 

(EIA) or immunofluorescence assay followed by IgM and IgM immunoblots or second 

EIA (Mead et al., 2019). According to clinical practice guidelines established by the 

Infectious Diseases Society of America (IDSA), the erythema migrans lesion (EM) is the 

only manifestation of LD in the US considered sufficiently distinctive to allow clinical 

diagnosis in the absence of laboratory confirmation (Lantos et al., 2021). The recommended 

treatment for early stages of LD includes oral antibiotics (doxycycline, amoxicillin, or 

cefuroxime axetil) for 10–21 days (Centers for Disease Control and Prevention, 2019b; Hu, 

2016).

Diagnosis and treatment of LD has become a controversial topic in the US. The primary 

focus points of this controversy include reliability of two-tiered serologic testing to diagnose 

LD in early infection as compared with later stages of disease, efficacy of recommended 

antibiotic treatments, and the persistence of LD infection after treatment, which some groups 

refer to as chronic Lyme disease (CLD) (Aguero-Rosenfeld and Wormser, 2015; Cameron 

et al., 2014; Goodlet and Fairman, 2018; Maloney, 2016; Shapiro et al., 2017). The IDSA, 

American Academy of Neurology (AAN), and American College of Rheumatology (ACR) 

issued updated guideline recommendations for the prevention, diagnosis and treatment of 

LD in November 2020, marking the first update to guidelines on the diagnosis and treatment 

of LD by the IDSA since 2006 (Lantos et al., 2021; Wormser et al., 2006). These IDSA 

guidelines faced scrutiny by segments of the public and some congressional officials as 

an outdated resource prior to the 2020 update (Naktin, 2017). While the IDSA guideline 

recommendations remained largely consistent between 2006 and 2020, heightened social 

and conventional media attention on LD has yielded conflicting, and at times misleading, 

information for both physicians and patients on the diagnosis and treatment of LD signs and 

symptoms. This misinformation has contributed to confusion over the use of ‘chronic’ to 

describe late LD infection versus the imprecisely defined entity of CLD (Feder et al., 2007). 

Current literature has highlighted the consequences of this confusion and misinformation 

in the overdiagnosis of CLD and use of unconventional, and at times dangerous, treatment 

approaches for this condition (Auwaerter et al., 2011; Feder et al., 2007; Lantos et al., 

2015; Maloney, 2016; Shapiro et al., 2017). In addition, the spread of misinformation may 

have negative consequences on the quality of patient-provider communication in the clinical 

setting (Boucher, 2010; Chaet, 2018; Merck Manuals, 2018).

Communication in the clinical encounter encompasses the means by which a patient’s 

symptoms are elicited, diagnosis is delivered, and treatment is recommended and monitored 

(McCabe and Healey, 2018). The perceived quality of patient-provider communication has 

been shown to influence health outcomes through adherence to clinical recommendations 
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and patient satisfaction with their care, in addition to other factors (Belasen and Belasen, 

2018; Quigley et al., 2014; Riedl and Schüßler, 2017; Stewart et al., 2000; Street, 2013; 

Underhill and Kiviniemi, 2011). Studies have revealed that a higher level of patient-provider 

satisfaction in communication and decision-making is achieved when patients and providers 

have matching orientations (or direction of thought) on specific topics (Krupat et al., 2001, 

2000). Factors that can influence the level of congruence between patient and provider 

orientations include culture, education, knowledge, and social perception (Calo et al., 2014; 

Eddy, 1990; Howe et al., 2019; Langford and Loeb, 2019; Song et al., 2014).

Following McCabe and Healey (2018), a “shared understanding between doctor and patient 

about the nature of the problem and the treatment plan has been found to improve the 

therapeutic relationship, treatment satisfaction, and treatment adherence”. Given minimum 

insight on the current status of patient-provider communication regarding LD diagnosis and 

treatment, it is important to synthesize what is known about factors that may influence the 

orientation of both patients and providers toward LD in the clinical setting. We addressed 

this critical knowledge gap through a scoping review of the literature, with a goal of 

summarizing the current research approaches and findings regarding both patient and 

provider knowledge and experiences in clinical settings with respect to LD in the North 

American continent. Our results may guide future research to improve the patient-provider 

communication dynamic and, ultimately, patient care.

2. Material and methods

The aim of a scoping review is to rapidly map the key concepts underpinning a research area 

in terms of the volume, nature, and characteristics of available primary research sources. 

Scoping reviews are appropriate for exploring topics that have previously not undergone 

extensive review or are of a complex nature, and can often identify research gaps in the 

existing literature (Pham et al., 2014). We conducted a scoping review of the literature 

following the Arksey and O’Malley (2005) five-stage methodological framework. This 

included (i) identifying a research question, (ii) identifying relevant studies, (iii) performing 

study selection, (iv) charting and collating, and (v) summarizing and reporting results.

2.1. Literature search

A comprehensive search of the electronic databases PubMed, CINAHL, Scopus, and 

PsycINFO was conducted for articles published between January 2000 and July 2020. 

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

provider, knowledge, 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 publications. While review articles were not included in the scoping 

review, relevant primary sources identified from the reference lists of reviews were included.

2.2. Selection criteria and review process

Research articles were included if they met the following criteria: (i) conducted in North 

America; (ii) empirical study; (iii) explicitly conducted with respect to or within a healthcare 
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setting; (iv) examined LD, CLD, post-treatment Lyme disease syndrome (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 those with data collected no earlier than the year 2000, after the 

release of the initial IDSA guidelines, which were used as the reference for understanding 

recommended approaches to LD diagnosis and treatment associated with North American 

strains of Borrelia burgdorferi sensu stricto. Studies that did not meet any one of the above 

listed inclusion criteria were excluded from the scoping review.

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

Veritas Health Information, Melbourne, Australia). After removing duplicates, each article 

was screened for inclusion by title and abstract by a single reviewing author (AN or 

EM). The remaining articles underwent a full text review, with each one screened by two 

reviewers independently (AN and EM). Conflicts about article inclusion or exclusion were 

resolved and finalized by the two reviewers.

2.3. Data extraction

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

Software Development GmbH, Berlin, Germany). 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 that 

contributed to the understanding of provider knowledge and experience, patient knowledge 

and experience, or patient-provider relationship and interaction.

The distinction between provider knowledge and provider experience was based on the 

evaluation of knowledge and comprehension in didactic form versus the evaluation of 

implemented practice patterns. Although providers may demonstrate appropriate knowledge 

in a survey or interview setting, their actions and practice patterns may not reflect this during 

patient encounters; the distinction between the provider experience and provider knowledge 

categories was based on this difference.

3. Results

3.1. Summary of included articles

As shown in the PRISMA flow diagram (Fig. 1), 5,642 references were imported to 

Covidence for screening. After duplicate removal, 2,151 unique studies remained for title 

and abstract screening. Of these, 162 studies were screened for inclusion via full-text review. 

A total of 30 articles met the criteria for inclusion in this scoping review.

Of the 30 included articles, two were doctoral dissertations and the remaining 28 were 

articles published in peer-reviewed journals. These studies include 14 cross-sectional 

surveys, nine qualitative studies, four non-random experimental studies, two cohort studies, 

and one mixed methods study. Tables 2 and 3 summarize the 30 studies by the population of 

interest.
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Table 4 provides a summary of the key findings and gaps in the current LD literature 

regarding patient-provider knowledge and communication.

3.2. Healthcare provider knowledge and experience

Fifteen of the 30 included articles evaluated healthcare provider (HCP) knowledge and 

experiences regarding LD (Bakken, 2002; Brett et al., 2014; Butler et al., 2017; Conant 

et al., 2018; Ferrouillet et al., 2015; Gasmi et al., 2017; Greseth, 2017; Hill and Holmes, 

2015; Kobayashi et al., 2019; Levesque and Klohn, 2019; Murray and Feder, 2001; Perea 

et al., 2015; Portman, 2020; Ramsey et al., 2004; Singh et al., 2016). The majority of the 

studies (9/15) evaluated provider knowledge and experiences regarding LD through the use 

of cross-sectional surveys (Brett et al., 2014; Conant et al., 2018; Ferrouillet et al., 2015; 

Hill and Holmes, 2015; Levesque and Klohn, 2019; Murray and Feder, 2001; Perea et al., 

2015; Ramsey et al., 2004; Singh et al., 2016). Seven of these nine cross-sectional surveys 

used patient vignettes to assess HCP testing and treatment approaches (Brett et al., 2014; 

Conant et al., 2018; Ferrouillet et al., 2015; Hill and Holmes, 2015; Murray and Feder, 

2001; Perea et al., 2015; Singh et al., 2016). Three non-randomized experimental studies 

assessed HCP knowledge of LD diagnosis and approaches to treatment in conjunction with 

an educational intervention (Butler et al., 2017; Greseth, 2017; Portman, 2020). Two cohort 

studies attempted to understand HCP practice patterns regarding LD diagnosis and treatment 

through patient chart reviews, assessing appropriateness of testing and care against expert 

review and the IDSA guidelines (Gasmi et al., 2017; Kobayashi et al., 2019). One qualitative 

study assessed how physicians learn to diagnose LD using in-depth interviews (Bakken, 

2002).

Four articles addressed knowledge regarding LD etiology and epidemiology, indicating that 

surveyed HCPs were moderately informed (48–55 %) regarding areas endemic for LD 

(Ferrouillet et al., 2015; Greseth, 2017; Levesque and Klohn, 2019), and less informed (38–

48 %) on tick-pathogen associations and bacterial transmission (Butler et al., 2017; Greseth, 

2017). Assessments of HCP knowledge regarding LD signs and symptoms concluded HCPs 

were moderately to highly knowledgeable (52–93 %) of early LD signs and symptoms 

(Conant et al., 2018; Ferrouillet et al., 2015; Gasmi et al., 2017; Hill and Holmes, 2015; 

Portman, 2020), but only moderately knowledgeable (42–51 %) on late LD signs and 

symptoms (Greseth, 2017; Singh et al., 2016). Five studies found low percentages of 

surveyed HCPs (18.4–44.7 %) correctly recognized EM and exposure history as sufficient 

for diagnosis and empirical treatment (Ferrouillet et al., 2015; Gasmi et al., 2017; Hill 

and Holmes, 2015; Murray and Feder, 2001; Singh et al., 2016). Surveyed HCPs appeared 

to struggle with clinical scenarios that assessed treatment of long-standing, non-specific 

symptoms (Conant et al., 2018; Singh et al., 2016), and those that assessed treatment for 

known recent tick bites with no symptoms (Brett et al., 2014; Murray and Feder, 2001; Perea 

et al., 2015).

Several studies assessed knowledge and experience regarding appropriate LD testing as 

supported by the IDSA. Approximately one-third of HCPs across five studies ordered 

inappropriate serologic testing for patients presenting with tick bite or EM (Ferrouillet et 

al., 2015; Hill and Holmes, 2015; Murray and Feder, 2001; Ramsey et al., 2004; Singh et 
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al., 2016). Of note, Ramsey et al. (2004) reported that of all LD serology tests processed 

by two Wisconsin laboratories, 53 % were discretionary and 27 % were inappropriate (i.e., 

ordered when a patient was asymptomatic, EM present, or ordered as a test of cure). Four 

studies also indicated that ordering and interpreting the two-tiered serology for LD diagnosis 

can cause confusion for HCPs (Conant et al., 2018; Greseth, 2017; Hill and Holmes, 2015; 

Kobayashi et al., 2019).

Assessments of HCP treatment practices predominantly evaluated use of tick bite 

prophylaxis and the initiation of antibiotic treatment for EM or for nonspecific symptoms. 

Six studies identified inappropriate prescribing practices for tick bite prophylaxis, including 

use of amoxicillin or other antibiotics not evaluated for this purpose (Gasmi et al., 2017; 

Murray and Feder, 2001) and over-prescribing prophylaxis outside of the IDSA guideline 

criteria for initiation, dose, and duration of treatment (Brett et al., 2014; Gasmi et al., 

2017; Greseth, 2017; Murray and Feder, 2001; Perea et al., 2015; Portman, 2020). Hill 

and Holmes (2015) and Perea et al. (2015) reported 39.6 % and 45.2 % of physicians, 

respectively, initiated antibiotic treatment despite not believing it was indicated. Kobayashi 

et al. (2019) reported that 84 % of patients treated with antibiotics for LD did not have active 

or recent LD, and over one-third of these patients had been treated with multiple courses of 

antibiotics.

Across the reviewed studies, HCPs practicing in endemic areas of LD were more 

knowledgeable and followed the IDSA treatment guidelines to a higher degree than HCPs 

from non-endemic areas of North America (Brett et al., 2014; Conant et al., 2018; 

Ferrouillet et al., 2015; Hill and Holmes, 2015; Levesque and Klohn, 2019; Murray 

and Feder, 2001; Perea et al., 2015; Singh et al., 2016). Articles that included multiple 

medical specialties indicated that HCPs working in emergency medicine had lower overall 

knowledge regarding LD compared to other specialties (Brett et al., 2014; Perea et al., 2015; 

Ramsey et al., 2004; Singh et al., 2016), and inappropriate testing was more likely to be 

ordered by emergency room or urgent care physicians (Ramsey et al., 2004). Only 12.5–34 

% of HCPs studied in referenced articles represented non-physician disciplines, such as 

nurse practitioners (NPs), physician assistants (PAs), or pharmacists (PharmD) (Brett et al., 

2014; Conant et al., 2018; Perea et al., 2015; Portman, 2020). A dissertation by Greseth 

(2017) was the only source that exclusively assessed nurses, NPs, or PAs. These studies 

demonstrated that NPs and PAs had among the lowest knowledge scores on LD diagnosis 

and treatment of all HCP knowledge assessments represented.

Data on where providers acquire information on LD is limited. Only four of the relevant 

studies included information on where providers acquire information on LD. Brett et al.

(2014) reported that the majority of surveyed providers (80.9 %) prefer accessing online 

manuals and resources. Levesque and Klohn (2019) reported that surveyed HCPs in Canada 

access the academic literature (78 %), public health agency reports (51 %), and continuing 

medical education programs (59 %), while Ferrouillet et al. (2015) reported Canadian HCPs 

used public health newsletters (51 %), websites (46 %), and consults with professional 

colleagues (26 %) to learn about LD. Bakken (2002) found that physicians learn about 

diagnosis of LD through experience - specifically, through counter-cases, such as patients 

with similar signs and symptoms not caused by LD, as opposed to typical ‘textbook’ LD 
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cases. Several studies addressed how the volume of LD clinical encounters completed by 

HCPs may influence approaches to diagnosis and treatment. Bakken (2002) found that 

physicians learn to diagnose problems through a learning loop, wherein HCPs with a higher 

number of clinical encounters (specifically with counter-cases) are able to improve their 

diagnostic ability for various presentations of LD. Three survey-based studies found that 

HCPs who saw more patients for LD in their practice were more likely to order appropriate 

LD serologic testing and had higher overall knowledge of the disease (Brett et al., 2014; 

Ferrouillet et al., 2015; Murray and Feder, 2001). Conversely, a separate study found 

that volume of LD clinical encounters was not associated with increased knowledge or 

appropriate practice (Singh et al., 2016).

3.3. Patient knowledge and experience

Fifteen of the 30 included articles contained information on the knowledge and experiences 

regarding LD for patients and the public (Ali et al., 2014; Boudreau et al., 2018; Butler et 

al., 2016; Drew and Hewitt, 2006; Green, 2015; Hirsch et al., 2018; Hu et al., 2019; Jenks 

and Trapasso, 2005; Johnson et al., 2011; Macauda et al., 2011; Rebman et al., 2017; St. 

Pierre et al., 2020; Valente et al., 2015; Vassell et al., 2020). The majority of studies used 

qualitative methods (in-depth interviews, narrative review) to explore patient knowledge 

and experiences with LD. Five qualitative studies assessed patient experiences living with 

long-term LD symptoms, CLD, or PTLDS (Ali et al., 2014; Gaudet et al., 2019; Green, 

2015; Rebman et al., 2017; Vassell et al., 2020). Four qualitative studies documented patient 

experiences in the process of becoming diagnosed with LD (Boudreau et al., 2018; Drew 

and Hewitt, 2006; Hirsch et al., 2018; Vassell et al., 2020). Five studies explored knowledge 

and experiences using cross-sectional surveys. Four of these surveys used knowledge, 

attitudes, and practices (KAP) questionnaires with specific populations regarding ticks and 

LD (Butler et al., 2016; Hu et al., 2019; St. Pierre et al., 2020; Valente et al., 2015). The 

fifth cross-sectional survey study assessed patient challenges accessing care for LD (Johnson 

et al., 2011). One study used a qualitative and quantitative (qual-quant) mixed methods 

approach to explore perceptions of persistent symptoms following LD treatment (Macauda 

et al., 2011), and one non-randomized experimental study assessed patient knowledge of LD 

in conjunction with an educational intervention (Jenks and Trapasso, 2005).

General findings from these articles indicate that the public living in LD endemic areas is 

aware of the etiology of LD, including that blacklegged ticks (Ixodes scapularis and Ixodes 
pacificus) carry and transmit the causative agent of LD to people in North America, and can 

identify the early signs and symptoms of infection (Butler et al., 2016; Macauda et al., 2011; 

Valente et al., 2015). However, immigrant populations and individuals living in emerging 

areas for LD had lower overall knowledge levels in these areas (Hu et al., 2019; Jenks and 

Trapasso, 2005; St. Pierre et al., 2020). Surveys of the general population by Butler et al. 

(2016) and Valente et al. (2015) found that respondents understood antibiotics to be effective 

treatment for LD. However, the study by Macauda et al. (2011) reported that 78–89 % of 

respondents thought B. burgdorferi can persist in the body after antibiotic treatment.

Ten studies focused on the experiences of patients regarding diagnosis, disease course, and 

chronicity of LD symptoms (Ali et al., 2014; Boudreau et al., 2018; Drew and Hewitt, 2006; 
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Gaudet et al., 2019; Green, 2015; Hirsch et al., 2018; Johnson et al., 2011; Macauda et 

al., 2011; Rebman et al., 2017; Vassell et al., 2020). It is important to note that patient 

populations included in almost all of these studies were selected based on self-reported 

diagnoses of PTLDS or CLD (Ali et al., 2014; Boudreau et al., 2018; Drew and Hewitt, 

2006; Gaudet et al., 2019; Green, 2015; Macauda et al., 2011; Vassell et al., 2020). One 

study used the PTLDS case definition in their inclusion criteria (Rebman et al., 2017), 

and one study used positive two-tier serology in their inclusion criteria (Hirsch et al., 

2018). The study conducted by Johnson et al. (2011) included both patients with positive 

two-tier serology as well as patients tested through methods not supported by IDSA or CDC 

guidance. Four of the these studies were funded by LD advocacy and support groups or 

foundations (Gaudet et al., 2019; Hirsch et al., 2018; Rebman et al., 2017; St. Pierre et al., 

2020).

The majority of studies addressing patient experiences regarding LD diagnosis and duration 

defined chronic symptoms as including chronic fatigue, body and joint pain, cognitive 

impairment, and psychological complaints, but did not provide a summary of patient-

reported symptoms from their study populations (Ali et al., 2014; Boudreau et al., 2018; 

Drew and Hewitt, 2006; Green, 2015; Johnson et al., 2011; Macauda et al., 2011; Vassell et 

al., 2020). Two studies provided a detailed list of specific patient-reported symptoms, which 

included those commonly attributed to CLD or PTLDS (fatigue, cognitive impairment, joint 

and body pain) as well as diverse variety of other physical and psychological symptoms 

(Gaudet et al., 2019; Hirsch et al., 2018).

Three studies reported that patients’ decision to consult a HCP was prompted by finding 

a tick or a rash, or to address symptoms associated with LD infection (Gaudet et al., 

2019; Green, 2015; Hirsch et al., 2018). Several studies reported patients often visited 

multiple providers before obtaining a diagnosis, with many seeking out alternative medicine 

providers or Lyme specialists (Ali et al., 2014; Boudreau et al., 2018; Drew and Hewitt, 

2006; Gaudet et al., 2019; Green, 2015; Hirsch et al., 2018; Johnson et al., 2011; Rebman 

et al., 2017; Vassell et al., 2020). Patients in these studies also reported undergoing multiple 

tests, including unconventional testing, and experiencing multiple misdiagnoses before 

arriving at a diagnosis of LD or CLD. Seven of the studies covered the emotional nature 

of LD diagnosis, with patients describing the road to diagnosis as long and frustrating, and 

experiencing relief and validation upon arriving at a LD or CLD diagnosis (Ali et al., 2014; 

Boudreau et al., 2018; Drew and Hewitt, 2006; Gaudet et al., 2019; Green, 2015; Rebman et 

al., 2017; Vassell et al., 2020).

Another common theme related to the patient experience centered on uncertainties regarding 

the LD disease course. Patients from four studies reported feeling unsure of both the severity 

of their illness or symptoms and their medical decisions (Ali et al., 2014; Hirsch et al., 

2018; Macauda et al., 2011; Rebman et al., 2017). Patients in these studies also expressed 

uncertainty about the present and future, including doubts on recovery, the normalcy of their 

illness experience, and if their LD was cured. Patients also felt social isolation and lack of 

support due to their illness (Ali et al., 2014; Green, 2015; Rebman et al., 2017). Four articles 

noted that the social burden of disease included the effect of chronic symptoms on the ability 

to work and that chronic symptoms resulted in a negatively altered quality of life (Ali et 
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al., 2014; Green, 2015; Hirsch et al., 2018; Johnson et al., 2011). Common emotions felt by 

patients throughout their disease experience included frustration, hurt, anger, and polarizing 

feelings of hope or optimism and despondence throughout the disease experience (Ali et 

al., 2014; Boudreau et al., 2018; Drew and Hewitt, 2006; Gaudet et al., 2019; Green, 2015; 

Rebman et al., 2017).

Articles assessing patient experience with treatment included a particular focus on antibiotic 

treatment, such as length of treatment, prolonged treatment, and re-treatment (Ali et al., 

2014; Boudreau et al., 2018; Macauda et al., 2011; Vassell et al., 2020). Some patients 

with chronic symptoms reported use of unconventional therapies to treat LD, while others 

reported concerns over the safety of alternative therapies (Ali et al., 2014; Boudreau et al., 

2018; Gaudet et al., 2019; Green, 2015). Studies conducted in Canada reported patients 

seeking care in the United States due to long-term antibiotics not being available to them 

in the traditional Canadian healthcare system (Boudreau et al., 2018; Gaudet et al., 2019; 

Vassell et al., 2020). The financial burden of disease included difficulty with insurance 

coverage, cost of care, and financial worry, and the travel burden to seek care (Ali et al., 

2014; Drew and Hewitt, 2006; Green, 2015; Hirsch et al., 2018; Johnson et al., 2011; Vassell 

et al., 2020).

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

information on LD (Boudreau et al., 2018; Drew and Hewitt, 2006; Gaudet et al., 2019; 

Green, 2015; Jenks and Trapasso, 2005; Macauda et al., 2011; St. Pierre et al., 2020; Valente 

et al., 2015). Participants from several studies reported learning about LD from experience 

(e.g., from personally having LD or knowing someone who had it); these patients reported 

feeling responsible to educate themselves and others (Boudreau et al., 2018; Drew and 

Hewitt, 2006; Gaudet et al., 2019; Green, 2015; Macauda et al., 2011). Study participants 

also cited internet resources and educational pamphlets as sources of information (Drew and 

Hewitt, 2006; Macauda et al., 2011; St. Pierre et al., 2020). Macauda et al. (2011) and St. 

Pierre et al. (2020) reported 24 % and 37 % of their participants, respectively, learned about 

LD from public health or HCP sources.

3.4. Patient-provider interaction and relationships

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

relationships as the main objective. However, fourteen articles contained themes relevant 

to this objective, including conflicted patient relationships with HCPs, patient self-advocacy, 

and HCP experiences of pressure from patients (Ali et al., 2014; Bakken, 2002; Boudreau 

et al., 2018; Conant et al., 2018; Drew and Hewitt, 2006; Gaudet et al., 2019; Green, 

2015; Hill and Holmes, 2015; Hirsch et al., 2018; Levesque and Klohn, 2019; Perea et 

al., 2015; Ramsey et al., 2004; Rebman et al., 2017; Vassell et al., 2020). The role of 

the patient-provider relationship in the diagnosis and treatment process was predominantly 

covered through articles focused on patient experiences.

Positive interactions included those where HCPs were supportive, attentive, good listeners, 

and validated the patients’ experience, symptoms, and feelings (Ali et al., 2014; Boudreau 

et al., 2018; Gaudet et al., 2019; Green, 2015; Hirsch et al., 2018; Rebman et al., 2017). 

These experiences were often reported in alternative medicine or mental health care rather 
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than mainstream primary or specialty care (Ali et al., 2014; Boudreau et al., 2018; Gaudet 

et al., 2019; Green, 2015). Studies in which patients reported negative interactions with 

providers showed that these experiences occurred when patients felt HCPs were dismissive, 

condescending, patronizing, left patients feeling invalidated, or delivered substandard care 

(Ali et al., 2014; Boudreau et al., 2018; Drew and Hewitt, 2006; Gaudet et al., 2019; 

Green, 2015; Hirsch et al., 2018; Johnson et al., 2011; Rebman et al., 2017; Vassell 

et al., 2020). Patient self-advocacy emerged as a theme in seven of the patient-focused 

studies; this included patients themselves suggesting LD as a diagnosis to their physician, 

seeking specialized labs to conduct testing, or directly seeking alternative forms of treatment 

outside mainstream healthcare services (Ali et al., 2014; Boudreau et al., 2018; Drew and 

Hewitt, 2006; Gaudet et al., 2019; Green, 2015; Rebman et al., 2017; Vassell et al., 2020). 

Participants in several of these studies reported a sense of betrayal from the mainstream 

healthcare system and that HCPs were uneducated or uninformed on LD (Ali et al., 2014; 

Boudreau et al., 2018; Drew and Hewitt, 2006; Gaudet et al., 2019; Green, 2015; Rebman et 

al., 2017; Vassell et al., 2020).

Comparatively, four articles reported that HCPs felt pressure or received suggestions from 

patients regarding LD diagnosis, testing, or treatment (Conant et al., 2018; Hill and Holmes, 

2015; Perea et al., 2015; Ramsey et al., 2004). This included patients requesting LD 

serologic testing, nonstandard serology, tick bite prophylaxis or other treatment for LD, 

and patients introducing the idea of a LD diagnosis. Up to 40 % of providers in one 

study reported initiating tick bite prophylaxis upon patient request (Perea et al., 2015). In 

a separate study, patient-initiated testing was more likely to be inappropriate than testing 

initiated by clinicians (Ramsey et al., 2004). HCPs in two studies also reported that some 

of their patients sought nonstandard serology and treatment from clinicians who were 

self-labeled Lyme specialists (Conant et al., 2018; Levesque and Klohn, 2019). Bakken 

(2002) examined the provider perspective, and found that knowing a patient’s history 

and background was a significant factor in framing a diagnostic problem. This practice 

contributed to a positive interaction and likelihood of accurate diagnosis. Studies conducted 

in emerging areas for LD in Canada reported that HCPs rarely had LD conversations 

with patients in the clinical setting, and felt patients were overall poorly informed on LD 

(Ferrouillet et al., 2015; Levesque and Klohn, 2019).

4. Discussion

4.1. Characterization of the literature

The reviewed articles demonstrated notable differences in methodology based on their target 

research subjects. Articles focused on knowledge and experience of HCPs predominantly 

utilized survey research methods and clinical chart reviews, while a larger proportion 

of articles examining knowledge and experiences of patients and the public relied on 

qualitative research methods. The result is that the current body of evidence provides 

an unbalanced description of patient-provider interactions, wherein the perspective of 

the patient is described through nuanced, subjective data while the perspective of HCPs 

is largely described through discrete or statistical data. Future research addressing the 
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qualitative perspective of HCPs and adding statistical measures for patient knowledge may 

identify opportunities for intervention.

The knowledge and practice patterns of HCPs summarized in the existing literature is 

predominantly focused on primary care physician providers. The knowledge and experiences 

of NPs, PAs, and emergency care providers are understudied. Prompt treatment in the acute 

phase of infection can prevent spread of B. burgdorferi to joints, the heart, and nervous 

system (Centers for Disease Control and Prevention, 2018). Acute LD presentation is well 

within the scope of practice for NPs and PAs. Understanding the knowledge and practice 

patterns of these disciplines and specialties is important for developing targeted educational 

interventions, preventing misdiagnosis, and avoiding preventable symptoms.

It is important to note that the majority of the qualitative studies addressing patient 

experiences in this review focused on patients identifying with CLD or with chronic 

symptoms. In addition, these studies frequently lacked specific descriptions of patient-

reported symptoms. In absence of a clear definition of the clinical manifestations of CLD 

or PTLDS, inclusion of these details will help better define the parameters of the disease 

experience and may help lead to a more consistent characterization of the CLD or PTLDS 

entity.

The current literature does not adequately describe experiences of the general patient 

population who are diagnosed with LD but are not categorized as CLD or chronic symptom 

patients. The majority of patients who present with acute LD, and are diagnosed and treated 

appropriately, do not experience chronic or prolonged symptoms (Bechtold et al., 2017; 

Centers for Disease Control and Prevention, 2019b; Lantos et al., 2015). Future studies 

focusing on non-chronic symptom patients will help us more fully understand the patient-

provider communication dynamic with respect to LD.

4.2. Patterns in LD knowledge and experience for HCPs

The reviewed studies demonstrated concerning LD knowledge patterns among HCPs. Areas 

of concern include recognition and diagnosis of EM, how to proceed with patients who have 

non-specific and long-standing symptoms, and appropriate use of testing and prophylaxis 

following known tick bite (Brett et al., 2014; Butler et al., 2017; Conant et al., 2018; Gasmi 

et al., 2017; Greseth, 2017; Hill and Holmes, 2015; Kobayashi et al., 2019; Murray and 

Feder, 2001; Perea et al., 2015; Portman, 2020; Ramsey et al., 2004; Singh et al., 2016). 

Several studies indicated HCPs across multiple specialties may have less robust knowledge 

of LD or may be more likely to order inappropriate testing (Brett et al., 2014; Kobayashi et 

al., 2019; Murray and Feder, 2001; Portman, 2020; Ramsey et al., 2004; Singh et al., 2016). 

The existing literature provides limited information on sources used by HCPs to acquire 

knowledge on LD. Additional investigation may provide insight on factors influencing this 

apparent range in accuracy and gaps in LD knowledge among HCPs, as well as the best 

avenues through which to provide continuing education on LD diagnosis and management.

The literature does not adequately address what factors influence how and why HCPs 

incorporate LD knowledge into clinical practice. As reported in four articles, providers often 

felt pressure from patients to test or treat for LD despite not believing that it was clinically 
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appropriate (Conant et al., 2018; Hill and Holmes, 2015; Perea et al., 2015; Ramsey et al., 

2004). Further, three studies reported notable percentages of physicians initiating testing 

and treatment against their own clinical judgement (Hill and Holmes, 2015; Murray and 

Feder, 2001; Perea et al., 2015). This apparent misalignment of knowledge to practice 

patterns mirrors physician experiences in other contested areas of clinical uncertainty, such 

as identifying and treating low vitamin D status (Rockwell et al., 2018). Further research 

investigating mediating factors for HCP decision-making in the clinical setting may aid our 

understanding of why this misalignment occurs. Additionally, studies focused on how new 

and existing tools in continuing medical education and clinical decision support can be used 

by providers to incorporate LD training into clinical practice will be essential to further 

reducing this misalignment (Middleton et al., 2016).

4.3. Patterns in LD knowledge and experiences for patients and the public

Patients and the public report gaining much of their information on LD from their own 

personal experiences and those of peers or family members who have had LD (Boudreau et 

al., 2018; Drew and Hewitt, 2006; Gaudet et al., 2019; Green, 2015; Macauda et al., 2011). 

However, patient study populations frequently reported inaccurate beliefs regarding LD 

treatment, disease progression, and chronicity (Ali et al., 2014; Boudreau et al., 2018; Butler 

et al., 2016; Drew and Hewitt, 2006; Gaudet et al., 2019; Macauda et al., 2011; St. Pierre 

et al., 2020; Valente et al., 2015). Patients, particularly those identifying with CLD, have a 

highly conceptualized and personal understanding of their disease and disease experience. 

Further, they feel responsible to educate and share their LD experience, knowledge, and 

beliefs with others (Ali et al., 2014; Boudreau et al., 2018; Drew and Hewitt, 2006; 

Gaudet et al., 2019; Green, 2015; Hirsch et al., 2018; Rebman et al., 2017; Vassell et 

al., 2020). Few survey respondents or patients with LD reported gathering information from 

medical providers or other messaging created specifically by HCPs or public health sources 

(Macauda et al., 2011; St. Pierre et al., 2020).

A study conducted by Basch et al.(2017) assessed the 100 most viewed YouTube videos 

related to LD in 2016, and identified only 16 that were created by HCPs; factors such as 

celebrity presence were correlated with increased number of views. A recent assessment 

by Langford and Loeb (2019) concluded that a higher perceived quality of patient-provider 

communication is associated with lower viewership of health-related videos on YouTube. 

Evaluating why information from the medical community is viewed as less trustworthy, or 

at least less salient, as that gathered by word of mouth and media platforms, and identifying 

the information gathering patterns of patients could be used to enhance health messaging 

on LD with accurate and evidence-based information from the public health and medical 

community.

4.4. Patient-provider communication on LD

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 HCPs allude to an important trend between LD patients with 

chronic symptoms and medical providers. Patients in this group reported feelings of 

frustration or invalidation from HCPs perceived as paternalistic and often opted to leave 
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mainstream medicine for alternative, or ‘Lyme literate’, providers (Ali et al., 2014; 

Boudreau et al., 2018; Gaudet et al., 2019; Green, 2015; Hirsch et al., 2018; Rebman et 

al., 2017; Vassell et al., 2020). Providers felt pressure to accommodate patient wishes when 

counter to their professional opinion, and appeared to lack an effective way to discuss 

treatment or testing in these situations (Conant et al., 2018; Hill and Holmes, 2015; Perea et 

al., 2015; Ramsey et al., 2004).

The negative experiences driving patients to depart from mainstream healthcare are 

concerning. Lantos et al. (2015) investigated the 30 alternative therapies recommended 

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

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

potentially harmful. This work highlights the importance of exploring the patient-provider 

communication dynamic and evaluating tools or point-of-care interventions to support 

constructive communication between patients and doctors. Clinical decision support, for 

example, is a process that supports enhancing health-related decision-making by providing 

both HCPs and patients with relevant, organized clinical knowledge at the point-of-care. 

Clinical decision support has been recognized for improving adherence to guidelines, 

treatment quality, and reducing variance in HCP practice (Beeler et al., 2014; Middleton 

et al., 2016; Tan et al., 2020). Additionally, incorporation of patient-centered approaches 

that promote patient engagement and voicing of patient concern, such as shared decision-

making, present a promising avenue to explore with LD patients with chronic symptoms or 

identifying with a diagnosis of CLD (Austin et al., 2015; Schrager et al., 2017; Tamhane et 

al., 2015).

4.5. Limitations

Scoping reviews do not, by design, formally evaluate the quality of included research 

articles, nor do they provide a synthesized result or answer to a specific question, as seen 

in meta-analyses or systematic literature reviews (Arksey and O’Malley, 2005). While this 

approach has allowed for a more complete overview of the existing research on LD patient-

provider communication, an assessment of the quality of articles in the current literature 

would aid in identification of gaps in the evidence base and will be necessary for any future 

systematic review (Pham et al., 2014). Our criteria for this scoping review excluded research 

articles conducted outside North America. A large volume of research has been conducted 

on patient and provider knowledge and experiences regarding LD in Europe. Inclusion of 

this evidence may have yielded additional insights into the patient-provider communication 

dynamic, albeit from notably diverse cultural and healthcare perspectives. Additionally, 

while the authors made every attempt to identify articles that meet the inclusion criteria of 

this scoping review, it is possible that relevant articles were not identified and included in the 

final overview.

5. Conclusions

The objective of this scoping review was to describe the current research literature on 

patient and provider knowledge and experiences in the clinical setting with respect to LD. 

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

research gaps exist in all three areas. Negative and polarizing patient experiences, juxtaposed 

with uncertainty and limited knowledge among HCPs, may produce poor health outcomes. 

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.

Ultimately, we lack research that seeks to comprehensively understand the patient-provider 

communication dynamic regarding LD. Healthcare consumer assessments and evaluations 

of patient-centered primary and preventive care have shown that improving patient-provider 

communication can lead to better health outcomes and patient satisfaction, as seen in the 

areas of (Belasen and Belasen, 2018; Quigley et al., 2014; Stewart et al., 2000; Underhill 

and Kiviniemi, 2011), and this may also be the case for LD. Future research specifically 

focusing on LD will be critical to identifying opportunities where this communication 

dynamic can be strengthened to improve LD care and outcomes.
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Fig. 1. 
PRISMA Flow Diagram for Article Inclusion in the Scoping Review.
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Table 1

Scoping Review Search Strategy for the PubMed Database.

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*[tiab]) 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[tiab]) OR (health center*[tiab]))

6 1 AND 2 AND 3

7 1 AND 2 AND 4

8 1 AND 2 AND 5

Searches were conducted using the general categories: Lyme disease, 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

Articles Examining Lyme Disease Knowledge and Experiences of Healthcare Providers.

Citation Study Population (sample size) Methods Aims

Bakken (2002) Physicians from multiple specialties 
in endemic and nonendemic areas 
for LD (9)

Semi-structured in-
depth interviews

Describe the learning process of physicians for 
diagnosing LD

Brett et al. (2014) Healthcare providers (2261) Cross-sectional survey Characterize frequency of TBDs in clinical practice 
and knowledge of their management

Butler et al. (2017) Primary care providers from LD 
endemic states (76)

Non-randomized 
experimental study

Investigate providers’ ability to recognize common 
ticks and pathogens they transmit

Conant et al. (2018) Clinicians at Vermont academic 
medical center (144)

Cross-sectional survey Assess clinicians’ knowledge and practices 
regarding LD testing

Ferrouillet et al. 
(2015)

Family physicians in Quebec 
Province (201)

Cross-sectional survey Describe the clinical experience, knowledge and 
practices of family physicians related to LD 
diagnosis and management

Gasmi et al. (2017) Clinical data on patients with tick 
bite (254)

Retrospective cohort Describe the knowledge and practices of GPs 
regarding recognition of early LD clinical signs and 
appropriateness of treatment and testing

Greseth (2017) Healthcare providers who deliver 
care to individuals at risk for LD 
(305)

Non-randomized 
experimental study

Evaluate a CME module on participant knowledge 
and awareness of LD prevention, diagnosis, and 
treatment

Hill and Holmes 
(2015)

Arkansas primary care physicians 
(660)

Cross-sectional survey Evaluate Arkansas providers’ knowledge and 
attitudes on the diagnosis and treatment of LD

Kobayashi et al. 
(2019)

Patient charts with presumptive 
diagnosis of LD and referral to rule 
out LD (1261)

Cohort study Evaluate demographic characteristics, clinical 
history, laboratory test results, and antibiotic 
treatment history of patients referred for LD disease 
consultation.

Levesque and Klohn 
(2019)

Family physicians and nurse 
practitioners (40), government health 
officials (9)

Cross-sectional survey Examine potential challenges facing LD patients in 
Canada’s Maritime provinces

Murray and Feder 
(2001)

Connecticut primary care physicians 
(267)

Cross-sectional survey Determine how providers treat deer tick bites and 
EM lesion

Perea et al. (2015) Primary care providers (1485) Cross-sectional survey Clarify provider practices regarding tick bite 
prophylaxis

Portman (2020) Patients (61) and providers (62) in 
VA health center PharmD clinic

Non-randomized 
experimental

Describe implementation of pharmacist-run LD 
postexposure prophylaxis clinic augmented by 
academic detailing

Ramsey et al. (2004) Physicians submitting specimens for 
LD serologic testing (356)

Cross-sectional survey Assess factors contributing to appropriate and 
inappropriate use of LD serologic tests

Singh et al. (2016) Physicians at West Virginia 
academic medical center (91)

Cross-sectional survey LD distribution in West Virginia; providers’ 
knowledge of both disease and surveillance
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Table 3

Articles Examining Lyme Disease Knowledge and Experiences of Patients and Public.

Authors Study Population (sample size) Methods Aims

Ali et al. (2014), Patients diagnosed with or self-
identifying as having CLD (12)

Semi-structured in-
depth interviews

Gather insights about experiences of patients who 
carry a diagnosis of in US healthcare system

Boudreau et al. 
(2018)

Patients seeking care for LD outside of 
traditional Canadian healthcare system 
(45)

Interview 
questionnaire

Describe the experiences of Canadians who seek 
diagnosis and treatment for Lyme disease outside of 
the conventional Canadian health-care system

Butler et al. (2016) Connecticut public (275) Cross-sectional 
survey

Examine knowledge and beliefs about tick-borne 
diseases and personal prevention methods among 
Connecticut residents

Drew and Hewitt 
(2006)

Patients with a diagnosis of CLD 
identified from home infusion company 
database (10)

In-depth interviews Explore lived experience of becoming diagnosed 
with LD

Gaudet et al. 
(2019)

Parents who self-identify as having a 
child with LD (23)

Narrative review Investigate medical and psychological issues 
highlighted by parents describing their family’s LD 
experiences

Green (2015) Patients with a diagnosis of CLD who 
consider themselves healed (6)

Semi-structured in-
depth interviews

Examine subjective experiences of individuals who 
have healed from CLD

Hirsch et al. (2018) Patients from an integrated health 
system with a diagnosis of LD (26)

In-depth interviews Identify themes around belated diagnosis or 
treatment of LD using General Model of Total 
Patient Delay

Hu et al. (2019) Individuals visiting outpatient clinics 
and community gathering places (306)

Cross-sectional 
survey

Characterize the knowledge, attitudes, and practices 
regarding TBDs in the Hispanic population

Jenks and Trapasso 
(2005)

South American immigrant patients 
visiting a community health center (80)

Non-randomized 
experimental study

Determine awareness of LD among recent 
immigrants and test effectiveness of educational 
intervention

Johnson et al. 
(2011)

Individuals who completed a web-
based survey developed by the 
California Lyme Disease Association 
(2424)

Cross-sectional 
survey

Evaluate challenges faced by LD patients in 
obtaining care

Macauda et al. 
(2011)

General public in a LD endemic area 
(421)

Qual-quant mixed 
methods

Explore public perception of persistent symptoms 
following LD and need for long-term treatment

Rebman et al. 
(2017)

Patients meeting case definition for 
PTLDS (29)

Semi-structured in-
depth interviews

Elicit patient illness narratives and identify 
emerging issues for patients with PTLDS/CLD

St. Pierre et al. 
(2020)

Members of professional and 
recreational organizations (137)

Cross-sectional 
survey

Explore extant knowledge and educational needs on 
LD among outdoor workers and recreational users

Valente et al. 
(2015)

Martha’s Vineyard, MA, public (946) Cross-sectional 
survey

Assess how sociodemographic data and knowledge 
correlate with preventive behaviors in LD endemic 
area

Vassell et al. (2020) Campaigners on medical crowdfunding 
sites seeking support for LD related 
care, treatment or diagnosis

Narrative review Qualitatively explore narratives shared on 
crowdfunding campaigns to support LD treatment 
or diagnosis
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Table 4

Summary of Key Findings and Gaps in the Current Literature Regarding Patient-Physician Knowledge, 

Experience, and Communication Regarding Lyme Disease.

Focus Area Key Findings Gaps in Literature / Areas for Future Research

LD Knowledge and 
Experience of HCPs

• Data predominantly collected for primary care 
physicians through cross-sectional surveys and chart 
reviews
• Consistent knowledge gaps regarding EM lesion, 
patients with non-specific and long-standing symptoms, 
and appropriate use of testing and prophylaxis.
• Misalignment between knowledge and practice 
patterns when LD diagnosis and treatment becomes 
contested

• What resources do HCPs use to learn about LD 
diagnosis and management?
• What are the best avenues to provide LD continuing 
education for HCPs?
• What mediating factors influence HCP decision-making 
for LD in the clinical setting?
• What are the LD knowledge and practice patterns for 
NPs, PAs, and emergency care providers?

LD Knowledge and 
Experience of Patients 
and the Public

• Data predominantly collected for CLD or chronic 
symptom patients through qualitative methods
• Knowledge on LD gained through personal experience, 
peers, and family members rather than from medical 
community or public health
• Patient study populations frequently report inaccurate 
beliefs on LD treatment, disease progression, and 
chronicity

• What are the experiences of patients diagnosed with LD 
who are not categorized as chronic symptom/CLD in the 
clinical setting?
• Why is information from the medical community on LD 
less salient than information gathered through word of 
mouth?
• What areas of LD infection, diagnosis, and treatment 
are most frequently misunderstood by the general patient 
population?

Patient-Provider 
Communication 
Dynamic Regarding 
LD

• No articles specifically address patient-provider 
interaction as the main objective
• Chronic symptom patients report negative experiences 
in mainstream healthcare settings and seek alternative 
care
• HCPs report pressure from patients to prescribe testing 
and treatment for LD

• What tools or resources can support constructive 
communication between patients and providers on LD in 
the clinical setting?
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