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The Role of S-LPs and Audiologists in Supporting Adults with Post COVID-19 Symptoms:

A Mapping Review

Coronavirus disease 2019 (COVID-19) is a multisystem infection caused by the highly

pathogenic severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2; Willi et al., 2021).

SARS-CoV-2 is highly contagious and is responsible for a widespread pandemic that has put

significant strain on individuals and healthcare systems in Canada and throughout the world

(Quinn et al., 2022; Tulenko et al., 2020). Between December 31, 2019, with the first reported

cases of pneumonia in the city of Wuhan, Hubei, China, and July 26, 2023, there have been

more than 768 million confirmed cases of COVID-19, including over 6.9 million deaths globally

(World Health Organization [WHO], 2023). As of August 1, 2023, the Government of Canada

has reported over 4.6 million confirmed cases of COVID-19 and 53,147 deaths in Canada

(Public Health Agency of Canada, 2023).

Acute COVID-19 is characterized by respiratory illness, fever, and gastrointestinal signs

and symptoms with varying degrees of severity (Guan et al., 2020; Zhu et al., 2020); however,

patients can also present with several other manifestations including cardiovascular (Louis et al.,

2022), otolaryngological (Elibol, 2021), and neurological symptoms (Harapan & Yoo, 2021). Over

the course of the pandemic, it has become increasingly evident that COVID-19 infection can also

lead to chronic and persistent physical, cognitive, and psychological symptoms in a proportion of

individuals who recover from the acute phase of the virus (Carazo et al., 2022; Chen et al., 2022;

O’Mahoney et al., 2023), independent of disease severity, age, and comorbidities (Doykov et al.,

2020; Kamal et al., 2021). Several systematic reviews have reported a range of potential

symptoms including fatigue, cognitive impairments, difficulty breathing, loss of smell and taste,

muscle aches and pain, and joint stiffness (Chen et al., 2022; Han et al., 2022; Michelen et al.,

2021; O’Mahoney et al., 2023).

In April 2020, patients experiencing the lingering symptoms of COVID-19 began referring

to themselves as ‘long-haulers’ and coined the term ‘Long COVID’ (Callard & Perego, 2021).
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Early recognition and advocacy by the patient community, and their efforts to organize, brought

widespread visibility to this condition in scientific literature, media, clinical, policy, and

governmental spaces (Callard & Perego, 2021; Perego et al., 2020). These long-term impacts of

COVID-19 are collectively known as ‘post COVID-19 condition’ (PCC) in the literature, though, it

has also been labeled as ‘Long COVID,’ ‘long-haul COVID,’ post-acute COVID-19,’ ‘chronic

COVID syndrome,’ ‘post-acute sequelae of SARS CoV-2 infection (PASC),’ and ‘late sequelae of

COVID-19’ (WHO, 2021). In October of 2021, the World Health Organization (WHO) developed

a clinical case definition of PCC to capture this phenomenon, characterizing it as follows:

Post COVID-19 condition occurs in individuals with a history of probable or confirmed

SARS-CoV-2 infection, usually 3 months from the onset of COVID-19 with symptoms that

last for at least 2 months and cannot be explained by an alternative diagnosis. Common

symptoms include fatigue, shortness of breath, cognitive dysfunction but also others and

generally have an impact on everyday functioning. Symptoms may be new onset

following initial recovery from an acute COVID-19 episode or persist from the initial

illness. Symptoms may also fluctuate or relapse over time. (p. 1)

In Canada alone, approximately 17% of adults reported experiencing longer-term

symptoms more than three months following a COVID-19 infection with 21% of those noting that

these symptoms often or always limit the activities in their daily life (Public Health Agency of

Canada et al., 2023). Older age per decade above 40 years, and female sex are associated with

greater risk of persistence of PCC (Jensen et al., 2022; Perlis et al., 2022). Severe initial

COVID-19 symptoms (i.e., hospitalization), pre-existing co-morbidities, disability, obesity,

smoking, and unvaccinated status are additional risk factors associated with severity and

prevalence of PCC symptoms (O’Mahoney et al., 2023; Public Health Agency of Canada et al.,

2023; Tsampasian et al., 2023).

The assessment, rehabilitation, and management of PCC represent key areas of concern

for patients, public health policymakers, and healthcare professions (Quinn et al., 2022). Given
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the broad spectrum of sequelae experienced by patients with PCC, there is a need for an

interprofessional approach to assessing, managing, and treating these symptoms.

Speech-language pathologists (S-LP) and audiologists are important members of

interprofessional teams and contribute to a holistic healthcare approach. Though several

symptoms of PCC fall within their respective scopes of practice, the roles of S-LPs and

audiologists in supporting adults with PCC have not yet been defined (Ramage, 2020).

Literature Review

Scopes of Practice

Speech-Language and Audiology Canada (SAC) is a national organization that supports

and promotes the professions of S-LP and audiology within Canada. SAC defines S-LPs as

“health professionals who identify, diagnose and treat communication and swallowing disorders

across the lifespan” (2016b, p. 1). The scope of practice for S-LP includes a broad range of

clinical domains including speech sound production, resonance, voice, fluency, pre-linguistic

communication, language comprehension and expression, pre-literacy and literacy skills,

cognitive-communication, social (pragmatic) communication, feeding and swallowing, alternative

and augmentative communication, aural (re)habilitation, and accent modification. S-LPs are also

engaged in managing the impacts of communication and swallowing disorders on everyday

functioning, and quality of life (Speech-Language and Audiology Canada [SAC], 2016b).

Audiologists are hearing professionals who identify, diagnose and manage individuals

with hearing and balance disorders, as well as other communication disorders across the

lifespan (SAC, 2016a). The scope of practice for audiology includes the following clinical areas:

peripheral and central hearing disorders, auditory processing disorders, tinnitus, hyperacusis,

misophonia, and vestibular and balance dysfunction. Audiologists are also involved in

addressing the impacts of these conditions on daily functioning and general well-being (SAC,

2016a).
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In the following sections, we provide a brief overview of the PCC symptoms that are

relevant to these two professions identified in a rapid review of the literature.

Communication and Swallowing Symptoms

Clinical areas of service relevant to the currently reported symptoms of PCC include

disorders of feeding and swallowing, voice, and cognitive-communication. Several studies have

reported the presence of impairments to voice and swallowing in individuals with PCC.

Laryngeal sequelae such as early glottic injury, vocal fold motion impairment, subglottic tracheal

stenosis, dyspnea, and muscle tension dysphonia have been documented among intubated and

non-intubated patients post-COVID infection (Allisan-Arrighi et al., 2022; Neevel et al., 2021).

Similarly, swallowing difficulties, also known as dysphagia, have been reported among intubated

patients with PCC; however, there is currently limited data to ascertain that it is also a symptom

of PCC in non-intubated patients (Grilli et al., 2022). Further research is required to establish

whether voice and swallowing symptomology in the chronic stage is due to intubation history or

PCC.

Cognitive difficulties relating to PCC have been described in multiple systematic reviews

and appear to vary significantly across studies, encompassing a wide range of domains

including attention, memory, and executive-functioning (Crivelli et al., 2022; Guo et al., 2022;

Houben et al., 2022). Underlying cognitive deficits can significantly impact various dimensions of

communication, resulting in cognitive-communication disorders (American

Speech-Language-Hearing Association [ASHA], 2003). Descriptions of specific communication

difficulties as they relate to PCC have received limited attention thus far, although some reported

characteristics include reduced discourse informativeness (e.g., specificity of noun referents)

with preservation of structural language components such as syntax and morphology

(Cummings, 2022b).
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Audiovestibular Symptoms

The inner ear is vulnerable to viruses, and current available evidence suggests that

SARS-CoV-2 has neurotropic and neuroinvasive properties that may contribute to neurotological

symptoms such as hearing loss, tinnitus, and vertigo (Fancello et al., 2022). Sensorineural

hearing loss (SNHL) and tinnitus have been reported to occur during and following the

SARS-CoV-2 infection (Degen et al., 2022b; Francello et al., 2022; Jafari et al., 2021;

O’Mahoney et al., 2023). Tinnitus is the perception of sound (e.g., ringing) in the absence of an

external source (ASHA, n.d.). However, there are conflicting reports in the literature indicating

that there is currently no evidence to support the presence of inner ear damage among

participants with PCC (Degen et al., 2022a).

Vestibular and balance disorders such as vertigo or dizziness have also been reported in

reviews, surveys, and case reports of PCC symptomology (Cha & Baek, 2021; Chen et al.,

2022; Degen et al., 2022b; Han et al., 2022; Korres et al., 2022). Dizziness is “the sensation of

disturbed or impaired spatial orientation without a false or distorted sense of motion” (Bisdorff et

al., 2009, p. 7). Vertigo is a type of dizziness, characterized as “the sensation of self-motion

when no self-motion is occurring, or the sensation of distorted self-motion during an otherwise

normal head movement” (Bisdroff et al., 2009, p. 5). It should be noted that most studies pool

‘vertigo’ with ‘dizziness’ in self-report questionnaires because differentiation could be difficult for

patients to self-assess, even though these two symptoms have separate clinical definitions and

may have different etiologies (Korres et al., 2022).

Roles of S-LP and Audiology in PCC

Description of the roles of S-LP and audiology professions in the management of PCC is

limited. COVID-19 literature referencing S-LP involvement has primarily focused on acute care

and inpatient environments with those hospitalized from the disease (Namasivayam-MacDonald

& Riquelme, 2020; Ramage, 2020; Mohapatara & Mohan, 2020). Identification and management

of communication difficulties in patients has been highlighted as an important component of
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acute care interprofessional teams, but S-LPs are reported to have limited involvement in patient

care if not advocated for (Ramage, 2020). In a similar vein, as the range of PCC symptoms

becomes better understood, there is a need to clearly identify and define the role that S-LPs

have when working with the PCC population. This is to facilitate appropriate involvement of the

profession in the management and treatment of symptoms that fall under an S-LP’s area of

expertise and scope of practice, and to advocate for a more holistic interprofessional approach

to therapy (Mohapatara & Mohan, 2020). This similarly applies to the profession of audiology,

which has received even less investigation in how their respective scope of practice can be

integrated with the PCC population. Descriptions of the audiologist’s role have primarily been

limited to being referral destinations should patients within acute care experience symptoms

relating to hearing or balance (Greenhalgh et al., 2022). There is a persistent and growing need

for the involvement and scope of both professions to be better defined within the context of PCC.

Purpose

Gaps in the Literature

Various studies have described and investigated the prevalence of PCC symptoms

across different body systems. However, there has been limited work done thus far to synthesize

these symptoms and their functional impacts, particularly as they relate to the scopes of S-LP

and audiology practice. As a consequence, the roles and relevance of these professions in the

assessment, rehabilitation, and management of this condition are yet to be defined. This may

contribute to unsatisfactory patient outcomes due to insufficient identification of S-LP and

audiology-related symptoms and poor availability and access of S-LP and audiology services in

PCC clinics, and related settings. Therefore, this review aims to synthesize the symptomology of

PCC that are relevant to S-LP and audiology scopes of practice. This paper will also explore the

functional impacts that post COVID-19 symptoms have on individuals. This synthesis may

provide guidance for S-LPs, audiologists, and other members of the healthcare team (e.g.,

interprofessional PCC clinics) to support the decision-making process regarding the assessment
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and management of this condition. Furthermore, this synthesis may highlight significant

implications with respect to appropriate allocation of resources, greater advocacy for

interprofessional management of the condition, and increased public health knowledge on the

impacts of PCC and on the roles of S-LPs and audiologists.

Objectives

To address the current gaps in the literature, we conducted a review on the physiological

and psychological symptoms of PCC as they relate to the different domains of S-LP and

audiology scopes of practice (i.e., voice, swallowing, cognitive-communication, central and

peripheral hearing, tinnitus, and balance and vestibular function). Our aims were to:

● synthesize the described clinical symptoms of PCC that are relevant to the scopes of

practice of S-LPs and audiologists;

● discuss the impacts of post COVID-19 symptoms—that are relevant to S-LP and

audiology professions—on everyday functioning and quality of life;

● highlight existing literature that may be used to support evidence-informed practice for

S-LP and audiology assessment, rehabilitation, and management; and

● identify outstanding knowledge gaps and reveal areas that require attention and future

research efforts.

Methods

Study Design

As the objectives of this paper are extensive, a scoping review was initially chosen as a

suitable methodology to systematically examine the available literature on PCC, organize the

clinical symptoms as they relate to S-LP and audiology scopes of practice, provide a broad

overview of the roles of these professions in supporting adults experiencing PCC, and highlight

gaps in the literature and areas of future research. This review was conducted in accordance

with the Preferred Reporting Items for Systematic Reviews and Meta-Analyses extension for

Scoping Reviews (PRISMA-ScR) guidelines (Tricco et al., 2018).
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Eligibility Criteria

We identified several eligibility criteria for articles to be included in this review. As the

focus of this review is on adults with PCC, studies included adult participants (18+) who had

been infected with the SARS-CoV-2 virus (self-reported or confirmed by a PCR, antigen, or

antibody test) and had reported ongoing symptoms. The symptoms must have been ongoing for

a minimum of 12 weeks post-infection, which is in accordance with the WHO clinical case

definition of PCC (WHO, 2021). For studies published before the development of the WHO

definition, articles were included if the authors explicitly stated that symptoms persisted for a

minimum of 12 weeks. If a study included participants with ongoing symptoms before the

12-week mark, it was excluded from review. For studies published after the development of the

WHO definition of PCC, we assumed that participants’ symptoms persisted for a minimum of 12

weeks, unless otherwise stated in the study. This ensured consistency across the extracted

data. Given the recency of the research, studies published from December 31, 2019—when the

Wuhan Municipal Health Commission, China, first reported a cluster of cases of pneumonia in

Wuhan—to present were included (WHO, 2020). We also excluded studies not published in

English to ensure feasibility of the data extraction process.

Database Selection

We performed comprehensive literature searches from the following three Ovid

databases: MEDLINE, Embase, and Emcare. MEDLINE is a key source for journal articles on

biomedicine and life sciences, and all four American Speech-Language-Hearing Association

(ASHA) journals are indexed in this database (Wolters Kluwer, 2022c). Embase contains articles

from a wide range of international journals in biomedicine and pharmacy, and conference

abstracts. (Wolters Kluwer, 2022a). Emcare contains citation information and abstracts from

journals in nursing and allied health professions, such as rehabilitation therapy (Wolters Kluwer,

2022b). Together these databases are main sources for medical and healthcare literature in

rehabilitation, biological and physical sciences, humanities, mental health, and public health.
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Search Strategy

We consulted a McMaster University Health Sciences librarian to assist with

development of the search terms and formatting of the search string to ensure that the search

strategy was in line with the key concept areas addressed in our research question. The

structure of the search involved the combination of three primary search term categories: post

COVID-19 condition *AND* consequences/impacts *AND* symptomologies of post COVID-19

condition (see Appendix A for a visual representation of this strategy). Specific search terms

included synonyms of these concepts. We included search terms for PCC symptoms that have

been previously reported in the literature that are relevant to S-LP and audiology scopes of

practice; these include terms related to cognition, voice, dysphagia, hearing loss, tinnitus, and

balance (Chen et al. 2022; Miles et al., 2022; Houben & Bonnechère, 2022; Michelen et al.,

2021). A full description of the search string is available in Appendix B. Search limits aligned with

the eligibility criteria, as previously described (i.e., publication dates from December 31, 2019 to

present; participant age to 18 years or older; English language). We also manually searched the

reference lists of the selected articles to identify other relevant references and ensure that no

key articles were missed. Additionally, we regularly searched Google Scholar for any new

articles published after the database search, given the extent of emerging literature on PCC.

Selection Process

On April 2, 2023, we conducted identical database searches on MEDLINE, Embase, and

Emcare. We began by removing duplicate publications obtained in the search by uploading the

search results and additional hand-searched articles to Covidence, an online collaborative

software. The next stage involved selecting relevant articles in two steps: 1) title and abstract

screening; and 2) full-text screening. Studies were selected as per inclusion and exclusion

criteria.

Before conducting the full title and abstract screen, we tested our screening process on a

pilot sample of articles to check for agreement, during which all reviewers independently
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evaluated the titles and abstracts of the same 10 randomly-selected articles and compared

results. Each reviewer anonymously voted for the inclusion or exclusion of each of the articles

on Google Forms. One discrepancy was identified during the pilot test which was resolved

through discussion until a consensus was reached. All articles eligible for the title and abstract

screening were reviewed in duplicate on Covidence to identify relevant studies. The third

reviewer was consulted to resolve any disagreements through discussion.

Prior to reviewing the full-texts of our selected articles, we further tested for inter-rater

reliability with a second pilot test. All reviewers independently read and evaluated the same 10

randomly-selected articles and voted for their inclusion or exclusion using Google Forms.

Agreement was 100% during this pilot test. Next, we reviewed the remaining full-texts in

duplicate and selected articles following our eligibility criteria. Any differences between two

reviewers was resolved by consulting the third reviewer. Inter-rater reliability among pairs of

reviewers was measured using Cohen’s kappa coefficient (McHugh, 2012).

Data Extraction and Analysis

The following section describes our original data extraction and analysis plan. Changes

to this methodology are outlined in the Results section.

We extracted data from articles judged to have met all inclusion criteria using tables

designed in Google Sheets. The data extraction tables were organized to capture information

relevant to the research questions. We included summaries of the relevant reported symptoms,

as well as the specific measures that were used to quantify the data. This highlighted the

prominent symptoms associated with PCC that are within the relevant clinical areas of service.

We also planned to extract and summarize data related to participant demographics (age and

sex) and the country in which the study was conducted (JBI, 2020). We also reported any

impacts on quality of life and activities of daily living that were identified within the studies. This

data provided more nuance to our understanding of the implications of post COVID-19

symptomology on an individual’s functioning. Additional data that we planned to extract included
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the author(s) and year of publication, the aim of the study, the study design/methodology, and

the number of participants involved (JBI, 2020). Further information was to be charted for grey

literature sources, including the name of the issuing organization and the type of document.

To ensure appropriate use of the table and to improve inter-rater reliability, we conducted

a pilot test of the tool, during which all reviewers independently extracted data from the same 3

articles, and compared results. We discussed any discrepancies until consensus had been

achieved, and made modifications to the tables as needed. Once the pilot phase was complete,

each reviewer used the table to extract the data from randomly assigned studies and a second

reviewer was delegated to review the extracted data to ensure accuracy. We resolved any

disagreements through discussion. We did not conduct individual critical appraisal of the

selected sources or assess risk of bias, as this is beyond the scope of the general overview of

the existing evidence that is provided by this review (Tricco et al., 2018). When discussing

results, we will report source factors (e.g., study design, number of participants, etc.) to provide

some indication regarding the quality of the evidence.

In the Results section we have organized, summarized, and reported the findings of our

review. We mapped the relevant reported symptoms extracted from the selected sources onto

the clinical areas of service identified in the SAC scope of practice guidelines for S-LP and

audiology (i.e., voice, swallowing, cognitive-communication, central and peripheral hearing,

tinnitus, and balance and vestibular function).

Results

Changes to Methodology

Throughout the literature review and data extraction process, we made several changes

to the methodology. Initially, a systematic scoping review was selected as a suitable

methodology to explore the available literature on PCC and identify the relationship between its

symptoms and the scopes of practice of S-LP and audiology. Our rapid literature review in

November 2022 revealed very few studies of interest, which resulted in an expanded search
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strategy including all forms of literature, including grey literature (e.g., preprints, conference

proceedings, government websites, PCC clinic websites, organizational reports, etc.).

Once we had refined our search strategy, we conducted the database search and

screening, which revealed 302 studies suitable for inclusion in the review. In discussion with our

faculty supervisor, we decided to change the methodological approach to ensure the feasibility of

this project. The review type was changed to a mapping review to better synthesize the large

volume of novel literature on the topic. A mapping review is characterized by a broader focus on

the research topic, a greater number of included studies, and limited data extraction, as

compared to a scoping review (Campbell et al., 2023). The clinical symptoms of PCC extracted

from studies that passed full-text review, were then mapped onto the SAC scopes of practice of

S-LP and audiology professions (SAC, 2016a; SAC, 2016b).

We added the following exclusion criteria to further specify the articles included for

extraction and review: (1) studies with samples comprised solely of participants with specific

co-morbid medical conditions (e.g., Parkinson’s disease, fibromyalgia, diabetes, etc.); (2) studies

that do not report original data (e.g., narrative reviews, correspondences, etc.); (3) unpublished

studies, abstracts, and conference proceedings; and (4) intervention-based studies, since the

focus of the review is regarding the nature of the symptoms. Throughout the literature review, we

identified two study types that were important for inclusion to address the purpose of the

mapping review: (1) articles that report on the prevalence of PCC symptoms relevant to S-LP

and audiology scopes of practice (i.e., ‘prevalence studies’); and (2) quantitative and qualitative

studies that describe the severity and biopsychosocial impacts of relevant symptoms on

individuals with PCC (i.e., ‘symptom assessment/impact studies’). Included studies were sorted

into either group for extraction. For symptom assessment/impact studies related to cognition and

cognitive-communication, we further decided to exclude studies that used screening tools

exclusively (e.g., The Montreal Cognitive Assessment), as we were seeking more in-depth

examinations of the impact of PCC on cognitive-communication.
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We have restructured our data extraction tables appropriately to identify data variables

that are relevant for the two types of studies. Initially, we aimed to extract additional data, such

as the number of participants, location/country of the study, participant demographics, outcome

measurements, and follow-up methods; however these were ultimately excluded when we

modified the extraction process to better align with our new methodology.

Table 1 (see Appendix C) outlines the study characteristics that were extracted from

prevalence studies. Data variables identified from full-text articles included aim and study

design, as well as the prevalence of each reported symptom that relates to the different domains

of S-LP and audiology scopes of practice (e.g., voice, swallowing, cognition and

cognitive-communication, central and peripheral hearing, tinnitus, and balance and vestibular

function), and impacts on functioning and quality of life.

Table 2 (see Appendix C) outlines the data that was extracted from symptom

assessment/impact studies. Symptom types were divided into domains (e.g., voice, swallowing,

cognition, etc.) as well as their sub-domains (e.g., memory, processing speed, attention, etc.

under ‘cognition’). The sub-domains of cognition that we identified as pertinent to

cognitive-communication were those outlined in MacDonald’s Cognitive-Communication

Competence model (2017). Statistically significant and non-statistically significant findings were

recorded for each symptom type. Additionally, findings related to psychological/mental health

impacts, psychosocial/quality of life, and activities of daily living (e.g., school, work, etc.) were

extracted.

Search Results and Study Characteristics

Our literature search yielded a total of 3,026 results from Embase (n = 1488), MEDLINE

(n = 1186), Emcare (n = 334), and via hand-searching (n = 18). Following the removal of

duplicates, we screened 1,687 studies by title and abstract, producing 286 eligible studies. We

further excluded 194 articles following full-text screening. Details of the study selection and

reasons for exclusion are provided in Figure D1 in Appendix D. Our final mapping review
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included 92 articles for extraction. Inter-rater reliability among pairs of reviewers was measured

using Cohen’s kappa coefficient (see Table 3 in Appendix E). The levels of agreement between

pairs of reviewers were rated as moderate to almost perfect during the title and abstract

screening, and moderate to substantial during the full-text screening (McHugh, 2012).

Among the 92 articles included, 50 of those reported only the prevalence of S-LP and

audiology PCC symptoms (i.e., ‘prevalence studies;’ see Table 4 in Appendix F for prevalence

ranges reported in the included studies). The remaining 42 articles included more

comprehensive assessments of symptoms and their impact on daily functioning and quality of

life (i.e., ‘symptom assessment/impact studies’). Table 5 (see Appendix G) summarizes the

distribution of evidence for each area of practice. Most papers reported PCC symptoms related

to cognition and cognitive-communication (n = 26), then central and peripheral hearing (n = 5),

balance and vestibular function (n = 5), voice (n = 4), tinnitus (n = 3), swallowing (n = 2), and

fluency (n = 1). Next, we examine the symptoms mapped onto each area of practice in more

detail.

Speech-Language Pathology

Voice

Several voice-related symptoms have been identified among individuals with PCC. One

of the most frequently cited symptoms is hoarse vocal quality, with prevalence ranges of 13.3%

to 25.9% cited in the literature (Bek et al., 2021; Peter et al., 2022). The prevalence of this

symptom appears to decrease as time post-infection increases (Bek et al., 2021). The

occurrence of dysphonia has also been recognised in some individuals with PCC. Wahlgren et

al. (2023) found that among a cohort of individuals with PCC with a history of hospitalization,

33% of participants (n = 54) experienced dysphonia 24 months post-infection. Furthermore,

there is some evidence to suggest the presence of severe dysphonia among a small subset of

this population. The use of laryngovideostroboscopy (LVS), and High-Speed Videolaryngoscopy

(HSV) to examine and evaluate vocal fold movements revealed chronic erythema and dryness of
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the mucosa of the vocal folds, which resulted in abnormalities in phonatory function in

participants (Jeleniewska et al., 2022).

Evidence of neuropathy resulting from COVID-19 infection has been documented in

several studies. A case report by An et al. (2022) demonstrated a reduction in vocal fold tension

and incomplete glottic closure in the participant, as measured through videostroboscopic

examination. Furthermore, the use of laryngeal electromyography (LEMG)—which measures the

electrical activity of the laryngeal muscles during contraction via electrodes—demonstrated a

decrease in interference patterns of the cricothryroid and bilateral thyroarytenoid muscles,

consistent with vagus nerve injury. Similarly, a study by Krasnodębska et al. (2022) revealed the

presence of neuropathic abnormalities in the cricothyroid and thyroarytenoid muscles, as

measured by LEMG, in individuals post COVID-19 infection.

Although there is evidence to suggest the presence of voice-related symptoms in

individuals with PCC, a study by Bouldin et al. (2023) revealed scores on the Voice Handicap

Index–10 (VHI-10; Rosen et al., 2004) to be within normal limits at all time points post-infection

in both hospitalized and non-hospitalized groups of PCC survivors, indicating that the severity of

the symptoms may not be significant.

Swallowing

Dysphagia has been identified as a symptom of PCC, with the prevalence ranging

between 0.6% and 21.0% (Han et al., 2022; Kintrilis et al., 2023; Munblit et al., 2021; Wahlgren

et al., 2023). Although there are few studies investigating the occurrence of specific swallowing

symptoms, a study by Shah et al. (2022) outlined the prevalence of various swallowing-related

symptoms among PCC survivors. Participants with no history of intubation reported

COVID-related laryngeal hypersensitivity (36.4%; n = 12), dysphagia (33.3%; n = 11),

laryngopharyngeal reflux (18.2%; n = 6), and globus sensation (12.0%; n = 4). Other symptoms

identified among individuals with PCC include xerostomia, pharyngitis, and frequent throat

clearing (Anaya et al., 2021; Goldhaber et al., 2022).
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Although these findings confirm the presence of oropharyngeal dysphagia in a subset of

individuals with PCC, there is evidence that may suggest that the severity of these symptoms

may not be significant. A study by Bouldin et al. (2023) described the presence and severity of

otolaryngologic symptoms up to 12 months post-infection. Participants that were hospitalized

reported a greater severity of dysphagia symptoms, as measured by the Eating Assessment

Tool–10 (EAT-10; Belafsky et al., 2008), compared to non-hospitalized participants at all time

points post-infection. Although the presence of dysphagia symptoms was reported among

groups, the symptoms were determined to be within normal limits at all time points post-infection

in both groups.

Cognition & Cognitive-Communication

Cognitive difficulties were identified as a relatively frequent complaint of those with PCC.

The prevalence of overall cognitive impairment or “brain fog” was reported with a range of 2.6 to

85.0% within the included prevalence studies (Fernandez-de-las-Penas et al., 2022a; Sivan et

al., 2022). In addition, difficulties in more specific cognitive domains such as attention, memory,

and mental fatigue were noted (see Table 4 in Appendix F for full details of the identified

prevalence ranges in this area).

From our search, we identified a number of articles that conducted more in-depth

investigations of the impacts of PCC on various cognitive functions including attention, memory,

executive functioning, and processing speed. Multiple studies reported low scores on measures

of attention and processing speed in patients with PCC (Abdelmagid et al., 2022; Azcue et al.,

2022; Delgado-Alonso et al., 2022a; Delgado-Alonso et al., 2022b; Garcia-Sanchez et al., 2022;

Llana et al., 2022; Matias-Guiu et al., 2023; Schlid et al., 2023). Researchers also found

significant difficulties in tasks of working, short-term, episodic, procedural, verbal, and visual

memory in those with ongoing post-infection symptoms (Abdelmagid et al., 2022; Ariza et al.,

2022; Delgado-Alonso et al., 2022b; Garcia-Molina et al., 2022; Guo et al., 2022; Llana et al.,

2022; Matias-Guiu et al., 2023; Schlid et al., 2023).
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Several studies reported significant findings of impairment in one or more cognitive

domains, although the specific areas and combinations varied across studies (Ariza et al., 2022;

Ariza et al., 2023; Schild et al., 2023; Birberg Thornberg et al., 2022; Holdsworth et al., 2022;

Delgado-Alonso et al., 2022b). For example, in one study by Garcia-Sanchez et al. (2022) a

commonly affected cognitive domain was executive functioning. Approximately 43.0% (27/63) of

the sample scored below average on the Stroop Task, which measures inhibitory control and

verbal interference, and the Trail Making Tests, which measure visual attention and task

switching (Bowie & Harvey, 2006; Garcia-Sanchez et al., 2022; Golden, 1994). However, only

4.8% (3/63) of the sample had impairments in executive functioning alone. Holdsworth et al.

(2022) reported significant associations between cognitive scores and self-reported symptoms of

poor memory, concentration, and anxiety. This appears to be consistent across a number of

other studies, as many of the patient populations presented to the experiments with cognitive

concerns and ongoing fatigue (Albu et al., 2021; Whiteside et al., 2022; Ariza et al., 2022; Ariza

et al., 2023). Overall, cognitive difficulties appear as a heterogeneous yet significant symptom

following infection from COVID-19, although the specific cognitive impairments and their

relationship to other factors like fatigue are still not yet well understood.

While cognition itself is not directly within the scope of S-LP, the effects that cognitive

domains have in mediating communicative processes comprise the area of

cognitive-communication disorders (ASHA, n.d.). Unfortunately, there appeared to be a paucity

of studies directly focusing on the impacts that impaired cognition has on communication in this

population. Cummings (2022b) assessed 92 adults reporting cognitive symptoms across 12

cognitive-linguistic tasks. Tasks requiring less significant demands on cognitive domains such as

memory—as in picture description—showed no difference between the post COVID-19

experimental group and a healthy control group. As these demands increased—for example, in

a narrative retelling of Cinderella—the author reported significant differences in measures of

discourse informativeness in that the experimental group tended to omit essential information
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(e.g., reasonings of character actions), and use less specific referents when describing events

(e.g., using animals instead of sheep). Cummings (2022b) noted structural elements of

participants’ language (e.g., syntax) appeared strong and similar to that of healthy controls, and

posited that their underlying cognitive difficulties were the cause of poorer performance across

various tasks. Individuals with PCC have self-reported communicative complaints of word-finding

and language difficulties (Castro et al., 2022; Matias-Guiu et al., 2023; Seeble et al., 2022;

Wahlgren et al., 2023). Studies also found difficulties in objective measures of phonemic and

semantic word fluency and object naming (Abdelmagid et al., 2022; Matias-Guiu et al., 2023;

Schlid et al., 2023). However it is currently unclear whether these are true language difficulties or

if they are instead the result of cognitive-communication difficulties.

Some individuals with PCC identified newfound functional challenges relating to changes

in their cognitive abilities. For example, challenges with concentration and information

processing appeared to be associated with difficulties effectively performing vocational activities

such as customer interactions and managing multiple tasks at once (Loft et al., 2022; Schaap et

al., 2022). These and other cognitive-communication difficulties related to post-infection

cognitive limitations may pose significant barriers to professional, academic, and social inclusion

among this population.

Fluency

Prevalence rates of new-onset speech dysfluencies were not reported in our included

articles. However, clinical case studies of two individuals who developed neurogenic stuttering

along with cognitive difficulties following COVID-19 infection were presented by Furlanis and

colleagues (2023). With the first patient, blocks and repetitions were evident at the beginning of

words and sentences, and effortful facial grimaces were observed during stuttering moments.

The reported percentage of syllables stuttered (%SS) ranged from 3.0 to 5.0% during reading

activities (e.g., reading passages, nonword tasks), repetition (e.g., lists of multisyllabic words),

and spontaneous speech tasks (e.g., recalling past events, description of the Cookie Theft
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Picture). Stuttering severity was judged to be “moderate” as defined by the Stuttering Severity

Instrument–Fourth Edition (SSI-4; Riley, 2009). This patient underwent cognitive training

targeting attention, cognitive flexibility, and phonemic/semantic language. Cognitive and

speech/motor difficulties improved significantly after cognitive intervention.

The second patient presented with clonic stuttering (i.e., repetitions) at the initial parts of

words and sentences, and some effortful pronunciation, which resulted in a slowed speech

rhythm. Disfluencies were more evident during spontaneous speech compared to reading tasks,

and %SS ranged from 1.0 to 3.0%. Stuttering severity was considered “mild” or “very mild” as

rated by the SSI-4 (Riley, 2009). This patient received cognitive training on attention, inhibitory

control, cognitive flexibility, and phonemic/semantic language skills. Cognitive difficulties

improved, although there were lingering challenges with attention and executive function.

Speech/motor difficulties disappeared over the next three months (Furlanis et al., 2023).

Audiology

Peripheral & Central Hearing

Hearing difficulties have been identified as a symptom of PCC, with the prevalence of

subjective hearing loss ranging between 7.5 and 19.6% (Bek et al., 2021; Mirfazeli et al., 2022).

Thrane et al. (2022) conducted a survey study on audiovestibular symptoms on a cohort of PCC

patients (n = 225) who self-reported chemosensory loss and found that 10.7% (n = 24) also

reported hearing loss. Participants reported that the onset of hearing loss occurred, on average,

10 days after the onset of COVID-19 symptoms. Among the patients with hearing loss (n = 17),

only 11.8% (n = 2) experienced full recovery, whereas 88.2% (n = 15) had partial or no recovery

months later. Patients also provided self-assessments of how hearing loss had negatively

impacted their current quality of life. The average score recorded was 43.8 (range 7 - 100) on a

scale of zero to 100, where zero indicated no effect or change, and 100 represented the worst

possible subjective effect (Thrane et al., 2022). In another study Alexander et al. (2022)

presented a clinical case of a 31-year-old male experiencing hearing and communication
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challenges after recovering from COVID-19. The patient completed the Hearing Handicap

Inventory for Adults (HHIA), which evaluates the impacts of hearing loss on an individual’s

well-being (Newman et al., 1990). His overall score indicated significant consequences of

hearing loss on his quality of life, including the following: (1) difficulty understanding speech in

noisy environments (e.g., in restaurants, gatherings, during work, and while visiting friends and

family); (2) anxiety, depression, irritation, and nervousness; (3) difficulties arranging and finding

words/information; (4) avoiding groups of people; and (5) impacts on his social life (Alexander et

al., 2022).

One study by Ludwig et al. (2022) revealed, through pure tone audiometry, that 12% of

patients (n = 6) had mild hearing loss in a small cohort of PCC patients (n = 50); however, some

individuals were excluded due to pre-existing hearing conditions, and in comparing audiometric

results to pure tone averages, researchers did not identify any significant changes. Other studies

using objective otologic examinations have found no evidence to support the presence of inner

ear damage in PCC cohorts. Degen et al. (2022a) observed no differences in pure tone

audiometric thresholds and otoacoustic emissions between the PCC group (n = 127) and the no

COVID control group (n = 28). Similarly, results of air and bone conduction audiometry in two

clinical case studies of individuals with new-onset audiovestibular symptoms revealed that tonal

hearing was within the normal range (Alexander et al., 2022; Andreeva et al., 2023). In one case

study, further otoscopic examination and tympanometry indicated that there were no

obstructions in the external ear and normal middle ear function, respectively (Alexander et al.,

2022).

While there is limited evidence for peripheral hearing loss as a persisting symptom of

COVID-19, case studies have revealed auditory processing challenges in some individuals with

new-onset hearing difficulties and brain fog. Alexander et al. (2022) administered the Buffalo

Model Questionnaire–Revised (BMQ-R) and the Buffalo Model Central Battery Test (CBT) to

evaluate central auditory processing abilities (Katz, 2007; Katz & Zalewski, 2020). BMQ-R
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scores identified challenges with decoding (i.e., the ability to quickly and accurately process

speech), tolerance-fading memory (i.e.,poor understanding of speech in background noise and

difficulty with auditory memory), and organization (i.e., the ability to organize and sequence

one’s thoughts). The CTB consisted of three tests: (1) the Speech-in-Noise (SN) test, which

assesses speech recognition of monosyllabic words presented to each ear separately within a

noisy background; (2) the Staggered Spondaic Word (SSW) test, a dichotic (competing) listening

test in which the first syllable of one bisyllabic word is presented on one ear and the second

syllable of another bisyllabic word is presented to the other ear simultaneously; and (3) the

Phonemic Synthesis (PS) test, where separate phonemes of a word are presented, and the

patient is required to formulate the target word. The male participant scored below average on

the SN and SSW tests, and within normal limits on the PS task. He had considerable difficulty

recognizing words in noise and demonstrated several delayed responses (Alexander et al.,

2022). In another study, Andreeva et al. (2023) present the clinical case of a 41-year-old female

with PCC symptoms of chronic fatigue and dizziness. Poor scores on the dichotic word listening

test and gap detection test indicated central auditory processing disorders and deficits in

temporal auditory analysis and difficulties processing speech information with competing signals

(Andreeva et al., 2023). It has been proposed that symptoms of brain fog, or mild cognitive

impairment may be related to auditory processing disorder and loss of grey matter in auditory

processing areas of the brain (e.g., cingulate cortex, amygdala, hippocampus, and limbic cortical

areas) associated with COVID-19 (DiSogra, 2022; Douaud et al., 2022).

Tinnitus

Self-reported prevalence rates of tinnitus ranged from 7.5 to 30.6% among individuals

with ongoing symptoms (Anaya et al., 2021; Degen et al., 2022b; Mirfazeli et al., 2022). Degen

et al. (2022b), conducted a survey study involving 1,082 patients with PCC symptoms. Results

showed that 30.6% of participants experienced symptoms of tinnitus with a self-reported mean

severity of 4.8 ± 3.0 on a scale of 1 (least severe) to 10 (most severe). Thrane et al. (2022),
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surveyed PCC patients with chemosensory loss (n = 225) and found that 16.4% (n = 37) had

also developed tinnitus. In a follow-up questionnaire focused on audiovestibular symptoms,

severity and duration, participants (n = 21) reported that the onset of tinnitus occurred, on

average, 30 days after the initial symptoms of COVID-19. Months later, 33.3% (n = 7) had full

recovery, while 66.7% (n = 14) had partial or no recovery. Patients also provided

self-assessments of how tinnitus had negatively impacted their current quality of life. The

average score recorded was 49.1 (range 6 - 99) on a scale of zero to 100, where zero indicated

no effect or change, and 100 represented the worst possible subjective effect (Thrane et al.,

2022).

Balance & Vestibular Function

Symptoms related to balance and vestibular function have been frequently self-reported

by individuals with PCC. Prevalence rates of dizziness range from 0.1 to 44.4% (Bek et al.,

2021; Shivani et al., 2022). Vertigo has been reported in up to 16.7% of patients with PCC

(Seeble et al., 2022). In one study, Degen et al. (2022b) investigated the prevalence and

self-reported severity of neurotological symptoms in adult patients with PCC (n = 1,082). They

reported that 59.8% of participants (n = 647) experienced some degree of vertigo or dizziness

with a self-reported mean severity of 4.6 ± 2.7 on a scale of 1 (least severe) to 10 (most severe;

Degen et al., 2022b). In one study, participants in a PCC cohort (n = 50) subjectively rated their

perception of vertigo using the Dizziness Handicap Inventory (DHI; Jacobson & Newman, 1990).

In total, 5.8% of patients (1/17) reported mild symptoms at 4-6 months after COVID-19 infection

compared to 23.3% (7/30) at 1-3 months (Ludwig et al., 2022). Furthermore, women were more

likely to experience symptoms of dizziness than men, and their symptoms tended to be more

severe and persist for longer (Ludwig et al., 2022; Zaubitzer et al., 2023).

However, standard neurological vestibular tests (e.g., Subjective Visual Vertical (SVV),

video Head Impulse Test (vHIT), and cervical and ocular Vestibular Evoked Myogenic Potentials

(VEMP)) have revealed normal vestibular and cochlear function in study populations (Andreeva
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et al., 2023; Ludwig et al., 2022; Zaubitzer et al., 2023). These results suggest that balance

symptoms may instead be related to orthostatic intolerance or autonomic dysfunction rather than

to vestibular dysfunction per se.

Discussion

This mapping review synthesizes the current evidence on PCC symptomology that relate

to S-LP and audiology scope of practices. In the following section we address inconsistencies,

highlight other clinical considerations when working with this population, discuss the limitations

of this review, and identify several research gaps and priorities.

Prevalence Ranges

We found wide ranges in the reported prevalence of each PCC symptom that were

investigated. There are likely several reasons for this inconsistency. First, the populations

included across studies were heterogeneous. Populations varied across characteristics such as

age, hospitalization status (e.g., hospitalized vs. non-hospitalized), location (e.g., outpatient

clinic vs. home reports), vaccination status, SARS-CoV-2 infection variants, and reported

pre-existing co-morbidities. Similarly, there were methodological differences in study design that

may have affected reported prevalence. For example, there may be differences in data collected

from self-report symptom surveys/questionnaires compared to retroactively coding symptoms

from healthcare records. Despite this range in prevalence, the reported symptoms appear to be

consistently represented across the available literature, indicating that involvement from S-LP

and audiology is warranted.

Impacts of Fatigue

General fatigue and post-exertional malaise are the most common somatic symptoms

experienced by individuals who have recovered from COVID-19 (Han et al., 2022; O’Mahoney et

al., 2023). Up to 72.1% of Canadians with PCC report experiencing fatigue, tiredness, or loss of

energy months after the onset of symptoms (Public Health Agency of Canada et al., 2023). The

underlying cause of fatigue has yet to be fully understood in individuals with PCC; however, it
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may be the result of a combination of factors, including immune system dysregulation, viral

persistence, and neuroinflammation (Bansal et al., 2012; Ceban et al., 2022).

Fatigue can manifest as physical, mental, and psychosocial exhaustion, and is frequently

accompanied by cognitive limitations and mental health symptoms, such as challenges with

attention, executive function, and anxiety (Calabria et al., 2022; Twomey et al., 2022). Studies

have shown that fatigue has a significant impact on health-related quality of life and the general

health status of PCC patients (DeSire et al., 2022; Schaap et al., 2022). Post-infection fatigue

has also been reported to limit work capacity and increase the need for employment adaptations

(Delgado-Alonso et al., 2022a; Twomey et al., 2022). Other PCC symptoms, such as dysphagia

and dysphonia may be exacerbated by fatigue as well (Chalmers et al., 2023). Similarly, the

presence of self-reported brain fog and cognitive impairment has been significantly associated

with high levels of fatigue (Jennings et al., 2021).

Post-COVID-19 symptoms of chronic fatigue and post-exertional symptom exacerbation

have led to comparisons between PCC and other post-viral conditions such as myalgic

encephalomyelitis/chronic fatigue syndrome (ME/CFS) and fibromyalgia syndrome (Haider et al.,

2023; Wong & Weitzer, 2021). Currently, there is a lack of established treatments for

post-infection fatigue (Ceban et al., 2022). Self-management strategies commonly employed in

ME/CFS, such as activity pacing and prioritization, have been recommended to help minimize

post-exertional fatigue (Schaap et al., 2022; Twomey et al., 2022). However, PCC patients report

that finding and maintaining balance between activities and rest can be difficult and restrictive

(Schaap et al., 2022). Prior to COVID-19, S-LPs have had limited involvement in chronic fatigue

services, despite the associated communication and swallowing difficulties (Chalmers et al.,

2023). Therefore, there is a need for integrated interprofessional rehabilitation services (e.g.,

including S-LPs, occupational therapists, physicians, social workers, etc.) in order to provide a

holistic and individualized approach to managing PCC fatigue and related impacts.
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Impacts on Functioning and Quality of Life

Several studies have reported the significant impact of PCC on quality of life and the

performance activities of daily living. Many survivors indicate a decrease in health-related quality

of life measures, which appear to persist for several months post-infection (Agergaard et al.,

2022). Mental health symptoms (e.g., anxiety, depression, post-traumatic stress disorder) among

this population are elevated, with prevalence rates of 0.6 to 90.0% (see Table 6 in Appendix F

for details; Sivan et al., 2022; Zuschlag et al., 2022). Patients also described feelings of isolation,

loneliness, and frustration due to PCC being perceived as a “hidden disability” (Loft et al., 2022).

Individuals living with PCC have identified a decreased ability to participate in the

workforce and other meaningful activities of daily living. Challenges with self-care, and reduced

independence were recognized among survivors (Dryden et al., 2022; Faghy et al., 2022).

Difficulties with managing usual activities and loss of income due to illness have been observed

among patients with persisting symptoms as well (Oliveira et al., 2022; Ziauddeen et al., 2022).

Additionally, an increase in the number of absences from school and/or work was reported

among PCC survivors (Goldhaber et al., 2022). A study by Moy et al. (2022) revealed that 35.3%

(n = 194) of participants experienced changes in work performance. Among those reporting

vocational impacts, 73.0% (n = 142) required reduced working hours, and 23.9% (n = 46)

submitted a leave of absence or a resignation to their employer due to PCC symptoms.

These findings highlight the implications of PCC on the health and well-being of

working-age adults, and on society more broadly. This emerging health challenge presents

potential societal impacts including increased demands on the healthcare system and social

support services (e.g., short- and long-term disability, employment insurance, social assistance,

community supports, etc.). PCC is characterized as a fluctuating condition, and work

responsibilities can exacerbate physical, cognitive, and emotional symptoms, triggering relapse

(Tabacof et al., 2022; Ziauddeen et al., 2022). Therefore, return to school and work policies must
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be flexible and include accommodations that can adapt to the unpredictable PCC recovery

trajectory (Office of the Chief Science Advisor of Canada, 2022).

Medical Gaslighting

Unfortunately, many PCC patients have reported experiencing ‘medical gaslighting’ when

seeking diagnosis and treatment of this condition (Au et al., 2022; Russell et al., 2022; Schaap

et al., 2022; Verduzco-Gutierrez et al., 2021). This term is used to describe the experience of

having one’s medical concerns dismissed by a healthcare provider due to a “lack of knowledge

about the condition, or the general inability of medicine to provide effective treatments” (Sebring,

2021). Au et al. (2022) conducted an online survey of PCC patients (n = 334) and found that

79.0% (n = 264) of respondents reported negative interactions with medical professionals.

Qualitative coding of short-answer responses revealed the following three major themes: (1)

dismissal of PCC illness reports (n = 114, 34.1%); (2) prolonged diagnostic journeys (n = 130,

38.9%); and (3) lack of treatment options for PCC (n = 137, 41.0%).

In a qualitative interview study exploring the subjective experiences of PCC patients (n =

20), medical gaslighting was a prominent theme (Russell et al., 2022). Participants expressed

frustration as healthcare professionals were often unable to diagnose or treat their condition, or

provide answers to questions about their illness. Some participants described interactions with

dismissive healthcare professionals, who viewed their symptoms as less critical compared to

those presenting with acute COVID-19, or who labeled PCC symptoms as psychogenic or

attributed to anxiety. These interactions led participants to doubt their experiences and question

whether they were exaggerating their symptoms. Thus, medical gaslighting in PCC may lead to

significant delays in diagnosis and treatment, poorer outcomes, and loss of trust in the

healthcare system.

Several characteristics of supportive healthcare professionals were identified, including

focusing on patients’ quality of life and their ability to perform social roles, listening to patients’

suggestions about assessment and symptom management, and affirming patients’ concerns
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(Russell et al., 2022). Patients also reported finding validation and support from online

communities, where they could share their stories, ask questions, connect with others

experiencing similar symptoms, and discuss management strategies (Russell et al., 2022).

Therefore, it is imperative that clinicians receive ongoing education about PCC to increase

awareness of its diverse symptoms, actively listen to patients and validate their experiences,

communicate openly with patients, and involve them in the decision-making process, and

collaborate with various specialists to provide a comprehensive and holistic approach to

treatment.

Limitations

Our mapping review has several limitations. Firstly, our search strategy was primarily

symptoms-based. The search terms we used for each symptom are likely not exhaustive and so

some relevant articles may have not been captured by our initial search. Since our search was

limited to articles published in English, we likely excluded articles that addressed our research

aims. There was also a significant disparity in the number of articles found between symptoms.

For example, we only identified 2 articles discussing PCC impacts on swallowing. It is more

difficult to draw conclusions on the true impact of PCC in some of these areas since it is unclear

whether this disparity is a result of factors including, but not limited to, our search strategy, the

relative prevalence of the symptom, or simply a paucity of available research in these areas.

Additionally, the nature of our search strategy may have limited the number of articles we

included that discuss the qualitative impacts and lived experiences of those with PCC. This type

of information is important when considering the specific functional impacts that can occur in

activities of daily living and the corresponding personal perspectives of this population as they

potentially relate to the scopes of practice of S-LP and audiology.

A more broad limitation of our study relates to the state of PCC literature as a whole. At

the time of our search, the WHO definition of PCC was relatively new and so many of the

available studies were excluded for not meeting this criterion. We expect the number of relevant
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articles to significantly increase as research in this area continues to progress and studies adopt

a more standardized approach for investigating this population.

Conclusion

Post-COVID-19 condition results from lingering symptoms of an infection caused by the

severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2; Willi et al., 2021). There are a

plethora of PCC symptoms that have been identified in the literature, a subset of which are

within the scope of practice of S-LPs and audiologists. This mapping review has synthesized

and described several symptoms of PCC that are relevant to the scopes of practice of S-LPs

and audiologists, such as swallowing difficulties, changes in voice, cognitive and language

challenges, deviations in fluency, the presence of hearing difficulties and tinnitus, and alterations

to balance function. These symptoms have a significant detrimental impact on the quality of life

of individuals, including increased feelings of fatigue, difficulties completing activities of daily

living, challenges with academic and professional performance, and experiences of medical

gaslighting.

Future research should address the lack of research in specific practice areas (e.g.,

tinnitus, swallowing, cognitive-communication, etc.) and to delve deeper into characterizing and

addressing the challenges patients experience in their daily activities. Further research is

required to determine service provision needs and to develop clinical practice guidelines based

on expert consensus regarding the specialized assessment and treatment of these PCC

symptoms. Additionally, there is a need for continued advocacy for the involvement of S-LPs and

audiologists in interdisciplinary teams that manage this condition. Lastly, greater participation of

S-LPs and audiologists in research is required to ensure that the perspectives of these

professions are well represented in the literature and to elevate the voices and experiences of

this patient population.
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Appendix A

Search Concept Map

Figure A1. Search concept map.
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Appendix B

Search Strategy

Databases

MEDLINE
Embase
Emcare

Filters

Publication year: December 31, 2019 to present
Publication language: English
Population: Adults (ages 18+)

Search Blocks

1. COVID-19:
“COVID-19.tw” OR “COVID.tw” OR “SARS-CoV-2.tw” OR severe acute respiratory
syndrome coronavirus.tw” OR “coronavirus.tw”

2. Persistent/chronic:
“long*.tw” OR “post.tw” OR “persist*.tw” OR “chronic.tw” OR “long-term.tw” OR
“post-acute.tw” OR “long-haul*.tw” OR “long-post.tw” OR “ongoing.tw”

3. Consequences/impacts:
“impact*.tw” OR “d?sfunction*.tw” OR “sequela*.tw” OR “impair*.tw” OR “consequen*.tw”
OR “disorder*.tw” OR “symptom*.tw” OR “syndrom*.tw” OR “deficit*.tw” OR “effect*.tw”
OR “condition.tw” OR “complication*.tw” OR “disease.tw” OR “difficult*.tw”

4. Cognition:
“cognit*.tw” OR “executive funct*.tw” OR “memory.tw” OR “attention.tw” OR “planning.tw”
OR “brain fog.tw” OR “forgetful*.tw” OR “concentrat*.tw”

5. Swallowing:
“swallow*.tw” OR “dysphagia.tw” OR “oropharyngeal.tw” OR aspirat*.tw” OR deglut*.tw”

6. Voice:
“voice.tw” OR “dysphonia.tw” OR “hoarse.tw” OR “upper aero*.tw” OR “airway.tw” OR
“laryn*.tw” OR “vocal*.tw”

7. Balance:
“vertigo.tw” OR “dizz*.tw” OR “balanc*.tw” OR “otolog*.tw” OR “vestibul*.tw” OR
“cochlea*.tw”

8. Hearing & tinnitus:
“hear.tw” OR “hearing.tw” OR “tinnitus.tw” OR “auditory.tw” OR “audition.tw” OR
“aural.tw” OR “ear.tw” OR “ears.tw”

1 AND 2 AND 3 AND [4 OR 5 OR 6 OR 7 OR 8]
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Appendix C

Data Extraction Tables

Table 1

Prevalence studies extraction.

Prevalence

Author(s),
year

Background
(Aim, Study Design)

Voice/
Speech Swallowing Cognitive Language Hearing Tinnitus Balance

Quality of
Life and

Functional
Impacts

Table 2

Symptom assessment/impact studies extraction.

Domain Sub-Domain(s) Significant Results Non-Significant Results
Speech-Language Pathology
Fluency disorders,
including stuttering

—

Voice and resonance
disorders

—

Swallowing disorders —
Cognitive-
communication/
linguistic disorders,
including social
communication skills,
reasoning,
problem-solving, and
executive functions

General cognitive ability
Self-regulation/control
functions (i.e., executive
functions)
Processing speed
Attention
Working memory
General memory performance
Reasoning
Social cognition (e.g., face and
emotion perception, attribution,
Theory of Mind, empathy)
Verbal fluency
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Language Word-finding
Audiology
Hearing disorders,
involving both
peripheral and
central pathways of
hearing

—

Tinnitus —
Balance/vestibular
disorders, including
dizziness or vertigo
(related term:
vestibular neuritis)

—

Psychosocial and Functional Impacts
Psychological/
mental health
impacts

—

Psychosocial/ Quality
of Life

—

Activities of Daily
Living (e.g., school,
work, etc.)

—
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Appendix D

PRISMA Flow Diagram

Figure D1. PRISMA flow diagram.
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Appendix E

Inter-rater Reliability

Table 3

Cohen’s kappa coefficient and interpretation at each stage of the study screening process.

Pair of Reviewers Cohen’s Kappa
Coefficient

Interpretation
(McHugh et al., 2012)

Title and Abstract Screen

Reviewers A & B 0.55 moderate

Reviewers B & C 0.56 moderate

Reviewers A & C 0.90 almost perfect

Full-text Screen

Reviewers A & B 0.61 substantial

Reviewers B & C 0.50 moderate

Reviewers A & C 0.75 substantial
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Appendix F

Symptom Prevalence

Table 4

Prevalence ranges of S-LP and audiology symptoms of PCC.

Clinical Area Symptom Prevalence
Range

Prevalence Studies

Speech-Language Pathology

Voice Hoarseness 13.3 - 25.9% Bek et al., 2021; Peter et al., 2022

Dysphonia Up to 33.0% Wahlgren et al., 2023

Swallowing Swallowing
difficulties

0.6 - 21.0% Han et al., 2022; Kintrilis et al., 2023; Munblit et al., 2021; Wahlgren et al., 2023

Cognition &
Cognitive-
Communication

Overall cognitive
impairment/
brain fog

2.6 - 85.0% Asadi-Pooya et al., 2022; Caspersen et al., 2022; Castro et al., 2022; Chudzik et al., 2022;
Dennis et al., 2022; Fernandez-de-las-Penas et al., 2022a; Fernandez-de-las-Penas et al.,
2022b; Fernandez-de-las-Penas et al., 2022c; Goldhaber et al., 2022; Ho et al., 2023;
Holdsworth et al., 2022; Jain et al., 2023; Moy et al., 2022; Perez-Gonzalez et al., 2022; Peter
et al., 2022; Sivan et al., 2022; Staudt et al., 2022; Zuschlag et al., 2022

Memory problems 3.3 - 73.5% Agergaard et al., 2022; Akova & Gedikli, 2022; Anaya et al., 2021; Bek et al., 2021; Bernas et
al., 2022; Caspersen et al., 2022; Castro et al., 2022; da Costa e Silva et al., 2023;
Desgranges et al., 2022; Fernandez-de-las-Penas et al., 2022a; Fernandez-de-las-Penas et
al., 2022b; Fernandez-de-las-Penas et al., 2022c; Grisanti et al., 2022; Han et al., 2022; Ho et
al., 2023; Holdsworth et al., 2022; Imoto et al., 2022; Jacobs et al., 2023; Jain et al., 2023;
Kaplan et al., 2022; Kintrilis et al., 2023; Lapa et al., 2023; Mirfazeli et al., 2022; Munblit et al.,
2021; Nehme et al., 2022a; Oliveira et al., 2023; Soh & Cho 2022; Tawfik et al., 2021;
Wahlgren et al., 2023

Attention/
concentration
difficulties

Up to 38.0% Agergaard et al., 2022; Akova & Gedikli, 2022; Anaya et al., 2021; Becker et al., 2021; Bek et
al., 2021; Bernas et al., 2022; Dryden et al., 2022; Faghy et al., 2022;
Fernandez-de-las-Penas et al., 2022a; Fernandez-de-las-Penas et al., 2022b;
Fernandez-de-las-Penas et al., 2022c; Forster et al., 2022; Gorelik et al., 2023; Han et al.,
2022; Ho et al., 2023; Holdsworth et al., 2022; Imoto et al., 2022; Kaplan et al., 2022; Kintrilis
et al., 2023; Lapa et al., 2023; Mirfazeli et al., 2022; Munblit et al., 2021; Nehme et al., 2022a;
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Clinical Area Symptom Prevalence
Range

Prevalence Studies

Oliveira et al., 2023; Seeble et al., 2022; Wahlgren et al., 2023

Mental fatigue/
exhaustion

6.9 - 65.0% Nehme et al., 2022a; Wahlgren et al., 2023

Word-finding
challenges

32.3 - 48.0% Seeble et al., 2022; Wahlgren et al., 2023

Expressive
language
difficulties

Up to 38.0% Castro et al., 2022; Shanbehzadeh et al., 2023; Wahlgren et al., 2023

Receptive
language
difficulties

16.0 - 27.0% Jacobs et al., 2023; Shanbehzadeh et al., 2023; Wahlgren et al., 2023

Audiology

Central &
Peripheral Hearing

Hearing loss 7.5 - 19.6% Bek et al., 2021; Mirfazeli et al., 2022

Tinnitus Tinnitus 7.5 - 30.6% Anaya et al., 2021; Degen et al., 2022b; Mirfazeli et al., 2022

Balance &
Vestibular Function

Vertigo 0.6 - 16.7% Bernas et al., 2022; Degen et al., 2022b; Forster et al., 2022; Gorelik et al., 2023; Mirfazeli et
al., 2022; Nehme et al., 2022a; Perna et al., 2022; Seeble et al., 2022; Staudt et al., 2022;
Tawfik et al., 2021; Zuschlag et al., 2022

Dizziness 0.1 - 44.4% Agergaard et al., 2022; Anaya et al., 2021; Bek et al., 2021; Caspersen et al., 2022; Degen et
al., 2022b; Desgranges et al., 2022; Dryden et al., 2022; Han et al., 2022; Ho et al., 2023;
Holdsworth et al., 2022; Imoto et al., 2022; Mirfazeli et al., 2022; Moy et al., 2022; Munblit et
al., 2021; Nehme et al., 2022a; Peter et al., 2022; Shivani et al., 2022; Soh & Cho 2022; Taufik
et al., 2021; Wahlgren et al., 2023
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Appendix G

Distribution of Evidence for S-LP and Audiology Areas of Practice

Table 5

Distribution of symptom assessment/impact studies for S-LP and audiology areas of practice.

Clinical Area Number of
Articles

Symptom Assessment/Impact Studies

Speech-Language Pathology

Voice 4 An et al., 2022; Bouldin et al., 2023; Jeleniewska et al., 2022; Krasnodębska et al., 2022

Swallowing 2 Bouldin et al., 2023; Shah et al., 2022

Cognition & Cognitive-Communication 26 Adbelmagid et al., 2022; Albu et al., 2021; Ariza et al., 2022; Ariza et al., 2023; Azcune et al.,
2022; Birberg Thornberg et al., 2022; Braga et al., 2022; Cummings et al., 2022a; Cummings et
al., 2022b; Cummings et al., 2022c; Cummings et al., 2022d; Cummings et al., 2022e;
Delgado-Alonso et al., 2022a; Delgado-Alonso et al., 2022b; Dressing et al., 2022; Garcia-Molina
et al., 2022; Garcia-Sanchez et al., 2022; Guo et al., 2022; Holdsworth et al., 2022; Llana et al.,
2022; Loft et al., 2022; Matias-Guiu et al., 2023; Norrefalk et al., 2021; Schaap et al., 2022; Schlid
et al., 2023; Whiteside et al., 2022

Fluency 1 Furlanis et al., 2023

Audiology

Central & Peripheral Hearing 5 Alexander et al., 2022; Andreeva et al., 2023; Degen et al., 2022a; Ludwig et al., 2022; Thrane et
al., 2022

Tinnitus 3 Degen et al., 2022b; Ludwig et al., 2022; Thrane et al., 2022

Balance & Vestibular Function 5 Andreeva et al., 2023; Degen et al., 2022b; Grach et al., 2022; Ludwig et al., 2022; Zaubitzer et
al., 2023
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Appendix H

Quality of Life and Functional Impacts

Table 6

Prevalence ranges of quality of life and functional impacts of PCC.

Impact Prevalence
Range

Prevalence Studies

Psychological/
Mental Health

Anxiety 0.6 - 90.0% Agergaard et al., 2022; Akova & Gedikli, 2022; Becker et al., 2021; Bek et
al., 2021; Bernas et al., 2022; Caspersen et al., 2022; Castro et al., 2022;
Fernandez-de-las-Penas et al., 2022b; Han et al., 2022; Ho et al., 2023;
Holdsworth et al., 2022; Mirfazeli et al., 2022; Moy et al., 2022; Munblit et al.,
2021; Peter et al., 2022; Sivan et al., 2022; Soh & Cho 2022; Wahlgren et
al., 2023; Zuschlag et al., 2022

Depression 0.6 - 40.0% Agergaard et al., 2022; Akova & Gedikli, 2022; Anaya et al., 2021; Becker et
al., 2021; Bernas et al., 2022; Caspersen et al., 2022;
Fernandez-de-las-Penas et al., 2022b; Forster et al., 2022; Han et al., 2022;
Ho et al., 2023; Holdsworth et al., 2022; Kintrilis et al., 2023; Lapa et al.,
2023; Mirfazeli et al., 2022; Moy et al., 2022; Munblit et al., 2021; Peter et
al., 2022; Wahlgren et al., 2023; Zuschlag et al., 2022

Post-traumatic stress disorder 1.2 - 13.0% Becker et al., 2021; Holdsworth et al., 2022; Zuschlag et al., 2022

Psychosocial/
Quality of Life

Poor health-related quality of life 20.4 - 57.0% Agergaard et al., 2022; Akova & Gedikli, 2022; Becker et al., 2021; Dennis et
al., 2022; Soh & Cho 2022

Activities of Daily
Living (e.g., school,
work, etc.)

Difficulty completing usual activities
(e.g., work, study, housework, leisure
activities, etc.)

13.6 - 93.0% Dryden et al., 2022; Faghy et al., 2022; Goldhaber et al., 2022; Moy et al.,
2022; Nehme et al., 2022a; Nehme et al., 2022b; Shanbehzadeh et al.,
2023; Wahlgren et al., 2023

Problems with self-care 4.6 - 24.0 % Dryden et al., 2022; Faghy et al., 2022


