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Evolution of Telehealth Technology,
Evaluations, and Therapy: Effects of the
COVID-19 Pandemic on Pediatric
Speech-Language Pathology Services

Deborah R. Campbell®

Purpose: Telehealth services experienced exponential
growth during the COVID-19 pandemic. This survey
examined the resulting evolution in the technology,
connectivity, implementation of services, and attitudes
of pediatric speech-language pathology clinicians using
synchronous videoconferencing.

Method: The Telehealth Services: Pediatric Provider Survey
participants were 259 speech-language clinicians in a
variety of employment settings from across the country
and abroad. Analyses identified telehealth barriers eliminated
and those that persisted during the pandemic, advantages,
and disadvantages of remote delivery of evaluation and
treatment services, the most common telehealth technology
used by clinicians and their clients to access care, and
clinicians’ predictions about the optimization and future of
telehealth.

Results: Elimination of regulatory and insurance hurdles
allowed children from varying socioeconomic backgrounds
living in rural, suburban, and urban areas access to telehealth.
Telehealth technology shifted from computers with

and Howard Goldstein?

external hardware and specialized software to commercially
available equipment, such as handheld portable devices with
built-in audiovisual components and publicly available
videoconferencing platforms. However, connectivity of
these devices continued to be problematic, and lack of
technology prevented some children from accessing care.
Judgments about the appropriateness and effectiveness of
evaluations and treatments varied based on the age and
communication disorder of a child. Although some participants
expressed uncertainty about the effectiveness of telehealth
compared with in-person care, telehealth was widely
recognized as a viable delivery method.

Conclusions: Although clinicians reported many advantages of
telehealth, some barriers identified reported prior to COVID-19
still persist. Clinicians anticipate that new developments
have the potential to continue improving telehealth service
delivery, bolstering the viability of telehealth long after the
COVID-19 pandemic is gone.

Supplemental Material: https://doi.org/10.23641/asha.
16959361

virus disease (COVID-19) was announced in Wuhan

City, China (Rothan & Byrareddy, 2020; Tohidast et al.,
2020; Zhu et al., 2020). By March 2020, the disease was classi-
fied as a pandemic and had spread worldwide (Cucinotta &
Vanelli, 2020). For several service-based occupations, such
as speech-language pathology, most client care was paused,
interrupted, or pivoted to other service delivery models
(Tohidast et al., 2020). Even though speech-language

I n December 2019, the first reported case of the corona-
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pathologists (SLPs) were classified as “essential critical
infrastructure workers” (Silver et al., 2020), the shortage of
personal protective equipment, coupled with the highly con-
tagious nature of the virus forced a vast majority of speech-
language pathology providers to switch to synchronous video-
conferencing (i.e., telehealth, telepractice, telerehabilitation,
and telespeech) if they wanted to continue providing direct
patient care (Tohidast et al., 2020).

Although the concept of telehealth was not new, many
speech-language pathology providers were using this delivery
method for the first time in their career (Aggarwal et al., 2020,
American Speech-Language-Hearing Association [ASHA],
2020b; Fong et al., 2020; Silver et al., 2020). Prior to the
COVID-19 shutdowns in March 2020, research investigating
the prevalence of its use by pediatric SLPs ranged from
1.6% to 9% (ASHA, 2002, 2011; Fong et al., 2020; Hill &
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Miller, 2012; Lam et al., 2021; Mohan et al., 2017; Taylor
et al., 2014; Tucker, 2012). Acceptance of telehealth into
mainstream, clinical practice was hindered by barriers to care,
including limited insurance compensation, strict regulations,
and lack of adequate technology, as well as SLPs’ negative
attitudes toward telehealth (Lustig & Institute of Medicine
(U.S.), 2012; McClellan et al., 2020; Palomares et al., 2016).
However, immediately after the pandemic began, government
agencies waived the hurdles of interstate licensing, regulatory
restrictions, and, most importantly, limited reimbursement.
Thus, the potential long-term viability of widespread use of
telehealth became evident (Bashshur et al., 2020).

Although some barriers were eliminated, many
remained. Most notably, concerns remained about the
resources needed to provide adequate Internet connectivity
for a clinical session (i.e., affordable broadband, hardware,
and software) and about the skepticism of SLPs toward tele-
health use (Smith et al., 2020; Tohidast et al., 2020). Surveys
administered after the onset of the coronavirus pandemic con-
firm many of these ongoing limitations. Based on a May
2020 survey, ASHA reported that 84.8% of SLPs were deliv-
ering therapy services via telehealth and 55.6% considered
the experience challenging. Tenforde et al. (2020) investi-
gated the feasibility and satisfaction of adult and pediatric
clients receiving telehealth services. Although they reported
high patient and parent satisfaction, lack of hands-on care
and limitations of technology remained a concern. Aggarwal
et al. (2020) examined the attitudes of SLPs toward this sudden
increase in telepractice. Although survey findings revealed
greater acceptance of this delivery model, SLPs reported that
sessions were more stressful than in-person care. They identi-
fied inadequate Internet connectivity as an ongoing barrier
to providing therapy services remotely.

An estimated one out of four Americans still do not
have devices or broadband Internet to participate in remote
care (Benda et al., 2020). However, ongoing state initiatives,
such as Maine’s ConnectME, are working to eliminate these
disparities (Benda et al., 2020; The Pew Charitable Trusts,
2020). As a result, traditional high-speed Internet access as
well as expansion of mobile broadband connections are
allowing more communities (rural to urban) access to digi-
tal services. Grants, such as those offered through the Vet-
erans Affairs Offices of Rural Health, Connected Care, and
the CARES Act funding to support Remote Learning, have
provided hardware and software to individuals who may
otherwise have been unable to afford the technology vital
for telehealth speech and language services (Office of Edu-
cational Technology, 2020; Zulman et al., 2019).

Researchers are aware of the role technology and
connectivity play in providing effective therapy evaluations
and treatments via synchronous videoconferencing (Bashshur
et al., 2020; Benda et al., 2020; Rauwerdink et al., 2019).
Taylor et al. (2014) noted that studying telehealth under
ideal research conditions in contrast to real-world scenarios
is a limitation to this line of research. Using costly, custom-
built equipment designed for research purposes makes the
results of many investigations largely inapplicable to typi-
cal therapy practices (Sutherland et al., 2017). Fortunately,

advancements in mobile technology (i.e., tablets and smart-
phones), the availability of a wide variety Health Insurance
Portability and Accountability Act (HIPAA)- or Family
Educational and Privacy Act (FERPA)-compliant video-
conferencing platforms, and improvements in high-speed
broadband connections have changed the landscape of
telecommunication. SLPs and clients are no longer tethered
to high-end, desktop computers with direct cable connec-
tions and external hardware to benefit from quality, syn-
chronous videoconferencing (Coufal et al., 2018; Dekhtyar
et al., 2020; Mohapatra et al., 2015). Reasonably priced,
consumer-grade, commercially available, and school-issued
hardware and software have allowed audio and visual con-
ferencing to be widely available (Isaki & Farrell, 2015;
Sutherland et al., 2017).

Research investigating the effectiveness of telehealth
evaluation or intervention services needs to mirror current,
real-world conditions to reevaluate prior findings and ap-
ply them to everyday use (Benda et al., 2020; Sutherland
et al., 2016; Taylor et al., 2014). For example, Grogan-
Johnson et al. (2013) used laptop computers with special-
ized software for videoconferencing to compare remote
delivery of therapy services to in-person intervention for
children with speech sound disorders. Although their study
found no differences in the two methods of services deliv-
ery, the technology used reflected a research laboratory
rather than a typical clinical setting. Coufal et al. (2018)
compared traditional delivery of speech therapy with tele-
practice. They used desktop and laptop computers but had
a custom-built platform used for videoconferencing and
high-speed Internet access. Similar to Grogan-Johnson
et al.’s results, they found no significant differences be-
tween the two delivery methods for children with speech
sound disorders. Although studies like these support the re-
mote delivery of speech therapy services, researchers’ use of
advanced technology may restrict potential application to
present-day teletherapy practices.

Investigators have begun to recognize this defi-
ciency and are beginning to fulfill this need by shifting to
commercial-grade technology use. Isaki and Farrell (2015)
provided intervention services via synchronous videocon-
ferencing using Wi-Fi-enabled second generation Apple
iPads and the devices’ built-in FaceTime software. They
investigated the effects of their remotely delivered pediatric
speech and language therapy services over two academic
semesters. Results indicated that participants met their speech
goals and the majority of their language goals, consistent
with previous studies that had used different technology
(i.e., desktop and laptop computers). Similarly, Langbecker
et al. (2019) performed a 2-year study investigating the
impact of remotely delivered speech and language therapy ser-
vices on education outcomes. They used iPad Airs with com-
mercially available rehabilitation software (i.e., NeoRehab)
or the school’s own room-based videoconferencing soft-
ware. Results revealed a sustained positive change for chil-
dren over multiple semesters. Both studies were significant
for their treatment outcomes and the ability of SLPs to rep-
licate the telehealth hardware and software used. Despite a
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lack of experimental rigor, these studies illustrate the poten-
tial of using readily available technology for the remote de-
livery of speech-language therapy services.

SLPs’ attitudes and perceptions about providing ef-
fective care remotely may continue to be an obstacle to
widespread acceptance (Sutherland et al., 2017). This could
not be truer than in the area of diagnostics, specifically
pediatric standardized assessments (Farmer et al., 2020).
Concern has been expressed about the appropriateness of
remote administration of evaluation tools (Kaplan, 2020).
Although some studies have compared speech-language
therapy services delivered via telehealth and in-person (e.g.,
Clinical Evaluation of Language Fundamentals—Fourth
Edition; Waite, 2010), the literature on telehealth evalua-
tions is sparse. Sutherland et al. (2018, 2019) and Wright
(2018, 2020) stressed the need to compare telehealth to in-
person diagnostics for children of different ages and dis-
abilities. This lack of research is disconcerting to many
SLPs, in light of ASHA’s position that telepractice “must
be equivalent to the quality of services provided in person”
(ASHA, 2020c). The current volume and range of care be-
ing provided through telecommunication is unprecedented,
and although ASHA acknowledged that the COVID-19
pandemic created unique and less-than-ideal circumstances,
the need to evaluate the quality of speech and language
evaluation services using this delivery model continues to
be imperative (ASHA, 2020a, 2020c).

ASHA acknowledges this deficiency, noting that sev-
eral pediatric assessments lack the evidence of validity and
reliability for remote administration (ASHA, 2020c; Farmer
et al., 2020). Standardized evaluations conducted with de-
viations, such as prompting or modifications to delivery,
may impact interpretation of scores or require the child be
reassessed in the future through in-person administration
to acquire valid results. Therefore, for the future viability
of telehealth to be considered after COVID-19 restrictions
are gone, research is needed to address this gap.

The technology available to provide remote speech
and language services has evolved dramatically since the
inception of telehealth (Houston et al., 2012). When the
COVID-19 pandemic caused the worldwide conversion
from in-person care to telehealth, SLPs began delivering ther-
apy services to a whole new generation of Internet -connected
children (Tohidast et al., 2020). The implementation of re-
mote services on such a vast scale resulted in both provider
and client using a broad range of equipment and software
variations, creating questions about the effectiveness of ser-
vices provided using current, real-world technology (Snodgrass
et al., 2017). Furthermore, with limited research in the area
of standardized assessments administered via telehealth,
SLPs lacked the procedural infrastructure to provide diag-
nostic assessments to children of different ages and for cer-
tain conditions, increasing the level of complexity when
providing evaluation services (ASHA, 2020c; Farmer et al.,
2020). Thus, additional questions arise as to the perceptions
and opinions of SLPs as to the level of difficulty to admin-
ister standardized assessments for tests previously only vali-
dated through in-person administration.

Surveys developed at the onset of the COVID-19
pandemic attempted to answer some of these questions.
The Silver et al. (2020) questionnaire inquired about the
risk of exposure to COVID-19 for health care workers,
such as SLPs, as critical infrastructure workers. The Every-
thing SLP website and closed Facebook group run by Bill
Connors (2020) administered an online survey completed
in mid-2020 that described the typical telepractice SLP as
well as employment-related findings, such as salaries, bene-
fits, and productivity. Aggarwal et al.’s (2020) study dis-
cussed the uptick of SLPs in India using telepractice after
COVID-19, and the Fong et al. (2020) survey reported on
increased telehealth use in Hong Kong during the pan-
demic. Campbell and Goldstein’s (2021) questionnaire re-
ported the dramatic increase of telehealth use during the
pandemic across a broad range of speech-language pathol-
ogy provider types (e.g., SLPs, graduate speech-language
pathology students, speech-language pathology assistants,
and school-based clinicians). Survey respondents reported
the increase in use was mostly a result of employer man-
dates or lowering infection risk for both client and speech-
language clinicians. Clinicians also noted that they increased
their telehealth proficiency and discovered the benefits of
telehealth.

Even though these surveys were informative, critical
questions pertinent to the delivery of speech-language ser-
vices remain unanswered. Most surveys were SLP-centric,
collecting limited data about the clients receiving therapy
services remotely. For example, studies inquired about the
SLPs’ setting (i.e., school and private practice), but not the
child’s location where the telehealth services were being
performed (i.e., home and car). Survey results reported
on software platforms (i.e., Zoom) being used to deliver
services remotely; however, data were not collected on the
hardware being used by the client to receive those therapy
services. SLPs reported difficulty delivering therapy ser-
vices remotely; yet the questionnaires did not delve into
the possible reasons for this difficulty. Surveys asked pro-
viders about their overall experiences in providing tele-
health evaluation and intervention services in contrast to
inquiring about the specific areas of pediatric services (e.g.,
dual language learners and social aspects of communica-
tion). Therefore, a survey was developed with the aim to
further investigate the impact of the sudden widespread
use of remote therapy services on the provision of speech-
language services using a telehealth delivery model.

The purpose of this research is to identify the factors
influencing the use of telehealth services delivered before
and after March 2020 (COVID-19). In particular, a survey
was constructed to identify barriers pediatric speech-language
clinicians (e.g., SLPs, graduate speech-language pathology
students, speech-language pathology assistants, and school-
based clinicians) experienced upon their conversion to
telehealth and to assess whether attitudes about telehealth
changed as a result of providing speech, language, and
literacy-based therapy services. These perceptions may
vary based on the particular evaluation and intervention
services administered via synchronous videoconferencing.
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The survey also sought to determine the real-world technol-
ogy being used in therapy practice (i.e., hardware and soft-
ware) and their perceived adequacy when providing telehealth
services.

The data obtained have the potential to expand our
knowledge about the future of telehealth use among pedi-
atric speech-language clinicians. The results of this study
may identify barriers that continue to limit access to these
vital services and inform future research on the effective-
ness of using current, telehealth infrastructure when pro-
viding remote therapy services. The following questions
were addressed.

1. What are the perceived technological barriers that
may limit access to speech and language telehealth
services?

2. What are speech-language clinicians’ perceptions and
opinions of the appropriateness and effectiveness
of speech-language evaluations and treatments deliv-
ered via synchronous videoconferencing and do they
differ when considering children of different ages
and communication disorders?

3. What common hardware and software technologies
do pediatric speech-language clinicians currently use
to provide telehealth speech and language services?

4. What common hardware technologies do clients re-
ceiving telehealth speech and language services cur-
rently use?

5. What are the perceived advantages, disadvantages,
and predictions about the future of pediatric speech-
language telehealth services?

Method
Survey Development

The Telehealth Services: Pediatric Provider Survey
was constructed in stages using the process and standards
recommended for questionnaire development (American
Educational Research Association et al., 2014; Plake &
Wise, 2014; Presser et al., 2004; Willis, 1999). First, the
content validity was investigated to assess the appropri-
ateness of the tool for making decisions and interpreta-
tions about the involvement of a broad range of pediatric
speech-language clinicians in performing therapy services
via a telehealth model (Cook & Hatala, 2016). A litera-
ture review as well as an examination of current surveys
(i.e., March—July 2020) confirmed that this content was
relevant and not previously studied.

The survey was validated through the following five
steps of the development process: (1) generate a blueprint
of survey items; (2) create an initial pool of survey questions;
(3) test the presentation functioning of question items (con-
tinued throughout the validation process); (4) review of
survey questions by at least five telepractice experts in the
field of pediatric speech-language pathology; revise ques-
tions for content, clarity, and relevance based on feedback;

(5) implement cognitive interviews with at least five practic-
ing pediatric clinicians currently using telepractice; revise
questions for clarity and relevance based on feedback.

Step 1: Survey Blueprint

The first step was to refine the purpose of the pro-
posed tool. Questionnaires disseminated during the period
of March 2020 to July 2020 were reviewed. Based on the
review of available surveys at the time of tool development,
it was determined that none adequately represented the
content of the identified need. Subsequently, a review of
the literature on telehealth, as well as alternative terms
used, such as telepractice, telespeech, teletherapy, teleassess-
ment, and telerehabilitation, was conducted to investigate
the history of synchronous videoconferencing to provide pe-
diatric speech and language services (ASHA, 2016a, 2016b;
Cason & Cohn, 2014; Freckmann et al., 2017; Keck &
Doarn, 2014). After reviewing the recent surveys, extant lit-
erature, and input from telepractitioners currently provid-
ing speech and language therapy, an initial blueprint of
items was produced. This consisted of ideas such as how
reliability is maintained when providing standardized as-
sessments via telehealth and does a child’s age, disability,
or behavior affect a clinician’s attitude toward providing
evaluations and treatment via a remote delivery model.

Step 2: Creation of Survey Questions

Question development followed Dillman’s (2000)
“Principles of Writing Survey Questions.” Survey items
asked questions with a single idea per question, stated both
sides of an attitude question in the stem (i.e., agree or dis-
agree), used simple language, and included precise esti-
mates to avoid vague quantifiers (i.e., rarely). During this
step of the development process, 61 questions were initially
created. Among those 61 questions, 34 were deemed rele-
vant to the research questions for this study. Based on the
literature review and feedback from practicing clinicians,
questions were grouped into seven topics. Each topic con-
tained an item pool of one to 14 questions.

The questions about employment and experience con-
tained items about provider’s location, practice setting, and
education. Questions about clients contained items about a
child’s location, socioeconomic status, and telehealth set-
ting. The questions about technology contained items about
telehealth platforms and clinician’s and client’s hardware
used for telehealth. The questions about teleassessment and
telehealth therapy services contained items about a clini-
cian’s perceived effectiveness of providing speech-language
evaluations and interventions via remote delivery based
on a child’s age or condition. Finally, questions contained
items about the clinicians’ perceived advantages and dis-
advantages of remote delivery of speech and language ser-
vices as well as their opinion about the future of telehealth
services.

The survey questions were entered into REDCap
(Research Electronic Data Capture), allowing the survey to
be administered electronically. REDCap is an electronic
data capture tool hosted at the University of South Florida.
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REDCap is a secure, web-based software platform de-
signed to support data capture and analysis for research
studies (Harris et al., 2009).

Step 3: Expert Panel Review

Sixteen SLPs with expertise in telehealth were asked
to review the survey items. These individuals had published
in the area of telehealth, business owners of telepractices,
or were leaders of the ASHA Special Interest Group on
Telepractice. The 16 SLPs were contacted by e-mail and
asked to participate in an expert review of the proposed
survey. Nine of them chose to participate. The REDCap
online version of the questionnaire as well as a PDF copy
of the survey was e-mailed to each clinician. They were
asked to provide feedback on the relevance and the clarity
of each item. The ratings used a 5-point scale. An addi-
tional, open-ended question option was available for each
item, allowing experts to provide further information about
their response, such as suggestions for modifying the ques-
tionnaire content, proposing wording for greater clarity
or opinions about relevance of questions to the proposed
research. Any items that 75% of the experts rated as some-
what or not relevant or somewhat or not clear were consid-
ered candidates for elimination or major revision. Experts’
suggestions were reviewed and considered for possible ques-
tion and content revisions.

The survey was revised based on the expert feedback.
Eight irrelevant questions were eliminated, six vague ques-
tions were reworded for clarity, and seven new content
questions were added. More significantly, the question-
naire was reorganized. In the original version of the sur-
vey, questions were grouped by topics that concurrently
inquired about the clinician’s and their client’s experiences
(e.g., asking clinicians about the client’s and their reasons
for possible telehealth use in the future). The experts sug-
gested grouping the questions into more specific domains
and separating questions pertaining to clinicians versus
their clients. Survey questions were structured to focus on
clinician and client demographics, their telehealth technol-
ogy, clinicians’ telehealth evaluation and intervention experi-
ences, and clinicians’ opinions about telehealth use. Prior to
the next step, all survey changes and revisions were made,
and the revised online questionnaire items were tested for
accurate functioning in REDCap.

Step 4: Cognitive Interview

The last step, prior to disseminating the final version
of the instrument, was a cognitive interview with five sea-
soned pediatric SLPs. The interviews followed Willis’s guide
to cognitive interviewing. SLPs completed the survey using
a think-aloud procedure (Willis, 1999). Two SLPs had prior
experience with telehealth, and three were new to this ser-
vice delivery model. One was interviewed in person, and
the other four were interviewed via FaceTime. An online
version of the questionnaire as well as a PDF copy of the
survey was e-mailed to each SLP prior to initiating the
cognitive interview. During the cognitive interviews, SLPs
were asked to verbalize their answer choices, telling the

survey developer everything that came to mind about how
they arrived at their answers. Feedback was requested for
every survey item. Anytime an SLP was unsure of the con-
tent presented, such as concerns about clarity or meaning,
they were engaged in a discussion to discern possible alter-
native wording or to make suggestions about ways to re-
vise the survey item.

Upon completion of the cognitive interviews, addi-
tional revisions to the survey instrument were made. This
included reformatting questions to improve ease of re-
sponse, eliminating more questions, rewording questions
for clarity, changing questions to emphasize the focus on
the child’s technology use and telehealth setting, emphasiz-
ing whether a question was collecting information about
the clinician or client, adding additional options for topic
items (e.g., platform and additional hardware used), and
defining terms used for clarity (i.e., suburban, rural, and
urban; socioeconomic status). The finalized questionnaire
can be found in Supplemental Material S1.

The final survey was composed of seven topics.

1. The employment and experience topic consisted of
seven questions, one of which branched to one addi-
tional question if answered yes. This established the
clinician’s years of experience and practice location
as well as training in the area of telehealth.

2. The client/student topic consisted of three questions.
This established the client’s location, telehealth set-
ting, and socioeconomic status.

3. The telehealth hardware and software topic consisted
of four questions. This established the clinician’s
hardware and software use.

4. The perceptions and use of technology topic consisted
of seven questions about their clients’ accessibility of
technology and connectivity to participate in telehealth.

5. The teleassessment topic contained one question and,
if answered yes, branched to three additional ques-
tions about the clinician’s opinions about the appro-
priateness and effectiveness of telehealth evaluations
for children of different ages and disorders.

6.  The telehealth therapy services topic contained two
questions, one of which branched to collect addi-
tional information about the level of effectiveness in
the area in which the clinician had experience treat-
ing via remote delivery.

7. The views on telehealth contained 14 survey items re-
quiring ratings, eight related to telehealth infrastruc-
ture, four related to teleassessments, and two related
to telehealth use, as well as four open-ended ques-
tions about clinician’s overall views on teleassess-
ments and direct therapy services administered via
telehealth.

Step 5: Survey Dissemination
In September of 2020, after receiving institutional review
board approval, the survey, Telehealth Services.: Pediatric
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Provider Survey, was disseminated online and by e-mail. A
one-paragraph overview explaining the purpose of the ques-
tionnaire was used to invite participants to complete the
survey. To reflect real-world contemporary practices, eli-
gibility for inclusion was broadly defined as “pediatric
speech-language clinicians”: SLPs (i.e., master’s, doctor-
ate, and professional) and bachelor-level speech-language
therapy providers (e.g., graduate speech-language pathology
students, speech-language pathology assistants, and school-
based clinicians with a professional certificate or teaching
certification). This broad definition allows for the inclusion
of all respondents providing pediatric speech-language ser-
vices via telehealth. The exclusion criteria for survey partici-
pation were speech-language clinicians who do not provide
pediatric therapy services or pediatric speech-language clini-
cians that never provided telehealth therapy services. The
survey invitation was e-mailed to the directors of pediatric
practices, district speech-language pathology administrators,
members of state and national organizations (i.e., ASHA,
Florida Speech-Language Hearing Association, Learning
Disabilities Association, and Florida Learning Disabilities
Association), West Central Early Steps early intervention
providers, and posted on social media sites (i.e., closed and
public Facebook groups with pertinent interests, such as
pediatric speech-language pathology and telepractice). Ad-
ditionally, this survey was shared on ASHA’s State Advo-
cates for Reimbursement committee message board as
well as the Special Interest Groups 1 (Language, Learn-
ing and Education), 11 (Administration and Supervision),
and 18 (Telepractice). Follow-up reminders were sent and
posted weekly until the survey closed on October 31, 2020.
Survey participation was voluntary. Participants pro-
vided informed consent prior to proceeding with the ques-
tionnaire. The survey was designed to be completed in one
administration; however, participants were provided the
option to return later if they were unable to finish in one
sitting. During the survey, each respondent was asked to
answer questions about past, recent, and future experiences.

Data Analysis

Demographics of Telehealth Provider and Client

JMP Version 15.2.0 was used for all data analysis
(SAS Institute Inc., 2020). Descriptive statistics were used
to summarize the diversity of the speech-language clinicians,
including where they currently reside, their level of educa-
tion, pediatric experience, telehealth experience, and employ-
ment setting. Descriptive statistics were used to summarize
the pediatric clients, including where they currently reside, re-
ported socio-economic status, and telehealth setting. Due to
each question’s response being independent of the others, par-
tial data were included.

Telehealth Technology and Barriers to Care

Descriptive statistics were used to summarize the
speech-language clinicians’ and clients” hardware and soft-
ware used during telehealth therapy sessions. Descriptive

statistics also summarized telehealth barriers experienced
by the speech-language clinicians’ clients.

Telehealth Evaluative and Treatment Services

Descriptive statistics were used to summarize the
self-reported ratings of level of difficulty and level of effec-
tiveness by client condition. Descriptive statistics also sum-
marized how the pediatric clients accessed their therapy
materials.

Views on Telehealth

Descriptive statistics were used to summarize speech-
language clinicians’ responses to 14 questions. In addition,
content analysis was used to analyze open-ended questions
about telehealth: advantages, disadvantages, the future of
telehealth, and optimization.

Results
Participant Demographics

A total of 259 speech-language pathology clinicians
completed the survey. None of the respondents were omit-
ted, as they all met the broadly defined “pediatric speech-
language clinician” inclusion criteria. Because participants
were able to choose the items they completed, 10% of the
259 participants did not answer all the questions presented.

Demographic information is presented in Table 1.
The clinicians practiced in 38 states, the District of Columbia,
as well as outside the United States. Florida was overrepre-
sented, and the southwest was somewhat underrepresented in
the sample. The majority of participants were from suburban
areas (n = 145). The most common primary employment set-
tings were schools (n = 70) and private practices (n = 58).
Most respondents (93%) held at least a master’s degree. We
do not have a breakdown of bachelor’s degree respondents,
who could include graduate speech-language pathology stu-
dents, speech-language pathology assistants, and school-
based clinicians with a professional certificate or teaching
certification. Results were analyzed to determine if responses
varied by level of education. With the exception of speech-
language evaluations, distributions for survey responses did
not vary significantly by clinicians’ earned degree.

The participants’ experience in the profession of
speech-language pathology ranged from less than 1 year to
55 years with a mean of 16.6 years of experience (SD = 11.6).
The participants’ telehealth experience ranged from less than
1 year to 34 years with a mean of 1.9 years of experience
(SD = 3.0), with the majority of clinicians (79%) reporting
telehealth experience of 1 year or less.

Demographics of Telehealth Clients

Demographic information for clients is presented in
Table 2. Participants reported that 36% had clients in rural
areas, 69.4% had clients in suburban areas, and 35.7% had
clients in urban areas. To further understand the demo-
graphic makeup of the respondents’ clients, the clini-
cians were asked what percentage of the children on their
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Table 1. Participant demographic information.

Region n % Location n % Setting n % Education n %
Northeast 59 25% Rural 41 16% Clinic 37 14% Bachelor 18 7%
Southeast 80 33% Suburban 145 56% Clinician’s home 5 2% Masters 210 81%
Midwest 41 17% Urban 72 28% Early intervention 39 15% Doctorate 23 9%
Southwest 14 6% Homecare 2 1% Professional 5 2%
West 28 12% Hospital 4 2% Other 2 1%
Outside of U.S. 18 7% Indep. contractor 20 8%
Private practice 58 22%
School 70 27%
University 21 8%
Other 2 1%
240 100% 258 100% 258 100% 258 100%

Note. The regions are as follows: Northeast (ME, MA, RI, CT, NH, VT, NY, PA, NJ, DE, MD); Midwest (OH, M, IN, 1A, WI, IL, MN, MO, ND,
SD, NE, KS); Southeast (VA, WV, KY, NC, SC, TN, GA, FL, AL, MS, AR, LA); Southwest (AZ, TX, OK, NM); and West (ID, CO, NM, AZ, UT, NV,
CA, OR, WA, AK, WY). U.S. = United States of America; Indep. = independent.

caseloads resided in the reported locations: rural, subur-
ban, and urban. The majority of clinicians reported spend-
ing 74.4% (SD = 25.7) of their day working with children
from suburban areas.

Participants reported the socioeconomic status of
their clients; 57% had clients classified as low income, 67%
had clients classified as middle income, and 18% had cli-
ents classified as high income. The socioeconomic status of
clients was unknown by 14% of participants.

Participants reported their clients’ location when tele-
health therapy services were provided. Most children were
seen in their own homes (97%), followed by a family mem-
ber’s residences (32%), daycare (14%), school (13%), car
(13%), parents’ workplaces (5%), and public places (4%),
such as a library.

Barriers to Telehealth Access

The reasons reported for why families had reserva-
tions about participating in telehealth therapy services are
summarized in Table 3. Clinicians reported families having
concerns about the child’s lack of willingness to participate
in sessions (77%), families’ lack of comfort with videocon-
ferencing (61%), and families’ lack of affordable access to
Internet connectivity (58%).

Survey participants estimated the mean percentage
of willing clients who did not have the resources to partici-
pate as 19% (SD = 19.3). When asked what resources inter-
fered with telehealth services, clinicians reported families

Table 2. Client demographic information.

having a lack of available Internet access (62%), a lack of a
technology device (58%), and a lack of affordable Internet
access (49%) as major barriers. Additional barriers reported
were financial limitations (22%), lack of data plan (16%),
lack of access to software (10%), and other factors (e.g.,
inconsistent and poor connectivity; 9%). Only 15% of re-
spondents reported no barriers for those clients willing to
do telehealth. When asked what percentage of families re-
quired instructional assistance to learn how to videocon-
ference for the first time, the mean percentage was 54%
(SD =35.3).

Opinions About Telehealth Evaluations and
Treatments

Only 52% (n = 135) of survey participants had per-
formed standardized assessments and evaluations via tele-
health. The respondents reported evaluating children ages
6-8 years old most frequently (62%), followed by 3-5 years
old (58%), and 9-11 years old (52%). Their level of agree-
ment as to whether evaluations were more difficult to ad-
minister remotely compared with in-person for each age
category was reported on a 0-100 analog scale, ranging
from strongly disagree to strongly agree. Clinicians re-
ported the three most difficult ages in which to adminis-
ter standardized assessments were ages 3—5 years (68%,
SD = 25.1), ages birth to 2 years (60%, SD = 29.0), and
6-8 years (54%, SD = 28.1).

Client location % Client’s telehealth setting % Socioeconomic %
Rural 36 Client’s home 97.3 Low 57
Suburban 69.4 Family member’s home 32 Middle 67
Urban 35.7 Daycare 13.5 High 17.8
School 13.1 Unknown 13.6
Car 12.7
Parent’s workplace 5
Other (i.e., shelter) 1.9
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Table 3. Families’ reservations about the use of telehealth.

Family reservations n = 246
Willingness of child to participate in sessions 77.0%
via telehealth
Comfort level with videoconferencing 61.0%
Access to connectivity (i.e., affordable and 58.1%
available access to Internet)
Age of the client 55.7%
Access to technology (i.e., hardware) 53.3%
Client’s diagnosis 39.0%
Home environment can be distracting/interfering 39.0%
with compliance
Care for siblings during therapy session 34.1%
Use of a computer or tablet is distracting 26.0%
Level of caregiver education 22.4%
Socioeconomic status 16.7%
Language barriers 14.6%
Cultural background 7.7%
Other (e.g., not as effective as if seen in person) 6.9%
Cost/reimbursement of services 6.5%
Age of the caregiver 5.7%
Religious beliefs 0.4%

Survey participants’ ratings of whether evaluations
were more difficult to administer remotely compared with
in-person based on the child’s communication disorder are
summarized in Table 4. Three conditions had less than
20 survey responses: voice and resonance, hearing, and
swallowing/feeding. However, these evaluation areas tend
to make up a smaller portion of a typical pediatric SLP’s
caseload. For many conditions, clinicians reported similar
amount of difficulty ranging from 52% (for cognitive assess-
ments) to 64% (for speech sound production evaluation).
Clinicians reported the three most difficult conditions in
which to administer standardized assessments were speech
sound production (64%, SD = 29.9), communication mo-
dalities or augmentative and alternative communication
(AAC; 62%, SD = 33.3), and the social aspects of commu-
nication (59%, SD = 27.5, n = 63). In contrast, fluency eval-
uations (39%) were noticeably less difficult to accomplish.

Respondents (n = 133) were asked to indicate how
their clients accessed telehealth evaluation materials. The
five most common ways reported were screen sharing (81%),
holding materials up to the camera for the child to view
(50%), using materials in the child’s natural environment
(44%), providing materials to client in advance (28%), and
using a document camera (26%).

Survey participants reported the ages of the children
to which they were providing direct therapy services via
telehealth. Respondents reported treating children ages 3—
5 years old (65%) and 6-8 years old (65%) most frequently
and 9-11 years old slightly less (63%).

Table 4 presents a summary of the conditions treated
via telehealth. The five most common were expressive and
receptive language disorders (96%), speech sound production
(86%), social aspects of communication (i.e., challenging be-
haviors and ineffective social skills; 74%), cognitive aspects
of communication (i.e., executive functioning, memory, and
problem solving; 56%), and fluency (42%). A follow-up ques-
tion asked respondents to rate the level of effectiveness of ser-
vices provided remotely based on the child’s communication
disorder using a 0-100 analog scale. For many conditions, cli-
nicians reported similar amounts of effectiveness ranging from
83% (literacy and written expression) to 74% (speech sound
production). Communication modalities (i.e., AAC) was re-
ported to be least effective (66%) when taught remotely.

Respondents were asked to indicate how clients
accessed telehealth therapy materials. Similar to evaluations,
the three most common were screensharing (84%), holding
materials up to the camera for the client to view (66%), and
using materials in the client’s natural environment (65%).
In addition, clients accessed online materials during sessions
(56%), used therapy applications (43%), were provided ma-
terials in advance (40%), accessed shared files (28%), and
viewed materials via a document camera (22%).

Clinicians’ Hardware and Software Use

Respondents reported the devices used for telehealth.
Most clinicians used a computer or laptop (93%), followed

Table 4. Telehealth evaluations and treatment: self-reported ratings of level of difficulty and level of effectiveness by

Evaluation: level of difficulty

Treatment: level of effectiveness

condition.

Condition n
Receptive/expressive language 111
Speech sound production 99
Social aspects of communication 63
Cognitive aspects of communication 37
Fluency 35
Literacy, written language 33
Communication modalities (i.e., AAC) 24
Dual language learners

Swallowing, feeding 17
Voice and resonance 14
Hearing 9

M (SD) n M (SD)
55.3% (29.93) 219 81.8% (19.93)
63.5% (29.93) 198 74.3% (24.04)
58.7% (27.46) 166 68.7% (25.97)
51.7% (29.14) 129 79.5% (21.52)
38.6% (29.11) 96 80.4% (20.92)
53.1% (32.55) 94 83.2% (19.60)
62.3% (33.34) 93 66.2% (25.78)

52 80.5% (18.05)
74.6% (23.28) 40 75.7% (22.68)
52.4% (25.96) 36 76.3% (24.83)
60.6% (35.98) 21 74.6% (26.23)

Note. AAC = augmentative and alternative communication.
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by a tablet (23%) and cellphone (23%). One quarter of re-
spondents reported using multiple devices at one time. Cli-
nicians were asked the percentage of time they used
various devices to provide telehealth services. The mean
percentage of use was 94% (SD = 15.2) for computers, 36%
(SD = 31.2) for tablets, and 15% (SD = 20.7) for cellphones.
The audio components used for the audiovisual connec-
tion when providing synchronous videoconferencing in-
cluded the device’s own speakers (65%), headphones
(57%), and external speakers (11%).

Respondents were asked to identify additional hard-
ware used for the audiovisual connection when providing
synchronous videoconferencing. The most common was
headphones (over-the-ears = 40%, earbuds = 37%), followed
by an additional device, such as another computer or tablet
(41%) or cellphone (36%). Clinicians reported using additional
computer screens (28%), external webcams (24%), document
cameras (22%), augmentative alternative communication de-
vices (15%), external microphones (15%), external speakers
(12%), and other hardware (i.e., smartboard; 8%). Only 9%
of participants reported that they did not use any additional
hardware to provide telehealth services.

Survey participants reported the telehealth platforms
used when providing synchronous videoconferencing. The
majority of clinicians used Zoom (78%), followed by Face-
Time (21%), and other (20%) platforms, such as WebEx,
Google Meet, and Go to Meeting. Other common platforms
included Microsoft Teams (15%), Doxy (15%), Google
Hangouts (13%), Google Classroom (11%), Theraplatform
(10%), What’s App (5%), Skype (4%), Presence Learning
(3%), Facebook Messenger (3%), and Blink Session (2%).

Clients’ Hardware

Respondents identified the devices used by their cli-
ents when receiving telehealth services. Clinicians reported
clients using a computer/laptop (87%) the most, followed
by a tablet (79%) and cellphone (67%). Almost half of the
respondents (44%) reported using combination of devices
(varied from session to session). Only 3% of survey partici-
pants did not know which devices their clients were using.
Clinicians estimated the frequency of use averaging 55%
(SD = 25.5) for computers, 35% (SD = 22.3) for tablets,
26% (SD = 21.3) for cellphones, and 41% (SD = 33.4) for
multiple devices.

Participants reported the audio components clients
used. The most common was the device’s own speakers
(79%) followed by headphones (42%), external speakers
(7%), and unknown (11%). The mean percentage of use
was 83% (SD = 23.1) for device’s speakers, 34% (SD = 25.4)
for headphones, and 59% (SD = 36.9) for external speakers.

Views on Telehealth

Speech-language clinicians were asked 14 questions
about their overall views of speech-language services pro-
vided via telehealth. The means and standard deviations of
responses to the questions are presented in Figure 1. The

telehealth infrastructure questions covered audiovisual and
connectivity quality and hardware and software connectivity
choices. Three questions pertaining to audiovisual and
connectivity quality were highly rated, ranging from mean
scores of 85.3%-90.9%. Five questions pertaining to hard-
ware and software connectivity choices ranged from mean
scores of 63.7%—81.2%; the choice of videoconferencing plat-
forms and clients” hardware questions received the lower
ratings (i.e., means ranging from 63.7%-70.1%). The two
teleassessment questions pertaining to reliability and valid-
ity of telehealth assessments received lower ratings, ranging
from mean scores 60.0%—-71.7%, and the two questions per-
taining to ease of telehealth test administration raised even
more concern, with ratings ranging from mean scores of
44.8%—-57.1%. The two telehealth use questions inquired
about comparisons of telehealth to in-person care; the rat-
ing means of 59% and 61% represent a fair amount of con-
cern about telehealth use in comparison to in-person care.

Views on Telehealth: Content Analysis

The final survey items consisted of four open-ended
questions. Answers to the questions were subjected to con-
tent analysis, with responses identified by themes that were
grouped into response categories (Miller, 2014). Results of
the analyses are summarized in Table 5.

The advantages of telehealth question (n = 190) were
determined to have eight major content themes. At least
25% of respondents identified a client’s ability to access
services (44%), family involvement (40%), safety (33%),
convenience (31%), and scheduling flexibility (31%) as the
most common advantages to telehealth speech and lan-
guage therapy services.

The disadvantages of telehealth question (n = 194)
were determined to have nine major content themes. At
least 25% of respondents identified a client’s lack of con-
nectivity (42%), lack of family involvement or appropriate
environment in which to receive therapy services (37%),
client behaviors (35%), and unsuitable substitution for in-
person care (33%) as the most common disadvantages to
telehealth speech and language therapy services.

The future of telehealth question (n = 172) was de-
termined to have eight major content themes. Most re-
spondents reported that telehealth services will persist or
increase (86%), and at least 25% of respondents identified
that telehealth will be a permanent delivery option and
widely accepted (44%). Clinicians (n = 172) identified a
number of recommendations for optimizing telehealth speech
and language services, including improved access and fund-
ing for telehealth connectivity (47% of respondents), im-
proved access and funding for telehealth technology (35%),
and improved access to training for clinicians (26%).

Discussion

Prior to March 2020, the use of telehealth by pediatric
SLPs was minimal due in part to regulatory, reimbursement,
and technology hurdles as well as barriers to care such as
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Figure 1. Views on telehealth.

Views on Telehealth

TELEHEALTH INFRASTRUCTURE
Audio quality is important to telehealth services.

Videoconferencing connection affects service outcomes.
Video quality is important to telehealth services.
Client’s technology and connectivity during assessments affect test results.
Client’s device (i.e., desktop, tablet) affect service outcomes.
Platform choice (e.g., Zoom, Doxy) affects therapy effectiveness.

Not all clients have devices appropriate for telehealth use.
Client’s use of headphones affects service outcomes.
TELEASSESSMENTS

Choice of assessments considers ease of telehealth administration.
Standardized assessments in-person if not validated for telehealth.

Standardized assessments must have research to validate telehealth administration. 57.1%

60%

Test administration modified for telehealth delivery. 44.8%

TELEHEALTH USE
elehealth substitute for in-person care.
elehealth equally as effective as in-person care.

0% (strongly disagree) 25%

61.4%
59.2%

75% (strongly agree) 100%

Mean Question Scores

limited connectivity and negative clinician attitudes toward
telehealth (ASHA, 2002, 2011; Fong et al., 2020; Hill & Miller,
2012; Lam et al., 2021; Lustig & Institute of Medicine (U.S.),
2012; McClellan et al., 2020; Mohan et al., 2017; Taylor
et al., 2014; Tucker, 2012). Although some aspects of tele-
health have remained the same, many others have changed.
The results of this study reveal how remote delivery of speech-
language pathology services has evolved because of the expo-
nential growth in telehealth use caused by the pandemic.
Before COVID-19, the use of telehealth often was
perceived to have a narrow application, such as providing
services to children who resided in rural locations (Edwards
et al., 2012; Fairweather et al., 2016; Jessiman, 2002). This
survey revealed that providers of all education levels and
families in all locations (i.e., rural, suburban, and urban)
experienced telehealth therapy services during the pandemic.
For example, children were able to receive vital therapy
services in the safety of their own home, staying with a
caregiver, or visiting a family member. For many families,
it was the only option they had if they were going to con-
tinue services during the pandemic. Fortunately, changes in
regulation and medical insurance coverage allowed children
from varying socioeconomic backgrounds access to tele-
health who previously may have not been granted access.
Survey respondents reported that families had reserva-
tions about telehealth, even if it meant their child might go
without services. Speech-language clinicians indicated that the
most common concerns families had were their child’s lack of
willingness to participate in therapy sessions and the parent’s
comfort level with videoconferencing. To exacerbate the
problem, respondents reported that even when parents
wanted to participate in telehealth, there were families who

did not have the resources to do so. Therefore, common tele-
health barriers identified prior to March 2020 (COVID-19)
continue to persist, such as lack of Internet access in rural
areas or lack of funding to provide children with technol-
ogy (i.e., appropriate devices) or affordable Internet access
(Benda et al., 2020). These ongoing technology and connec-
tivity barriers are continuing to prevent willing families and
children from accessing vital speech and language services.

Clinicians’ attitudes toward telehealth that existed
prior to the pandemic, such as questioning the efficacy of
telehealth services and concerns about client comfort and
willingness to participate in remote services, continued even
with the widespread use (Freckmann et al., 2017; Keck &
Doarn, 2014; Lustig & Institute of Medicine (U.S.), 2012).
SLPs perceived their professional organizations’ expressed
hesitancy about supporting remote delivery of evaluation
or diagnostic services of particular concern (ASHA, 2020c).
ASHA has acknowledged that several pediatric assessments
lack validity and reliability for administration remotely
(ASHA, 2020c; Farmer et al., 2020). Aligning with ASHA,
the clinicians’ lower ratings on questions about reliability
and validity of telehealth assessments revealed the uncertainty
many speech-language pathology providers had about the
administration of teleassessments. Likewise, clinicians’ re-
sponses about the ease of telehealth test administration in-
dicated that speech-language clinicians opted to choose an
assessment that was easily administered remotely in con-
trast to modifying test administration. Consequently, it was
not surprising that only half of the survey participants re-
ported they had performed teleassessments.

Survey participants who performed remote evaluations
reported that they typically evaluated children between the
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Table 5. Content analysis: speech-language pathology clinicians’ views on telehealth.

Advantages of telehealth (n = 190 respondents)

% of respondents

accessibility (for client to services, experts) 442
family involvement 40.0
safety (for client, clinician) 32.6
convenience (for client, clinician) 30.5
flexibility (scheduling for client and clinician, for attendance) 30.5
reduced travel (for client, clinician) 22.6
efficiency (clinician) 13.2
cost effectiveness (for telehealth services) 3.7

Disadvantages of telehealth (n = 194)

% of respondents

connectivity
lack of family support or appropriate environment
client behaviors

not substitute for in-person/services needs in-person

reliability, validity, accuracy of responses
lack of hardware/software

audiovisual quality

lack of infrastructure clinician

client access to materials

41.8
36.6
35.1
32.5
24.2
20.6
16.5

9.8

6.2

Future of telehealth (n = 172)

% of respondents

use will continue, increase

become a permanent delivery option, widely accepted

will not replace in-person services

needs more research

regulation, insurance coverage continues
will continue to improve over time
unknown, questionable, to be determined
may negatively impact our field

86.1
44.2

Optimization of telehealth (n = 172)

% of respondents

improvement, access, and funding for connectivity 46.5
improvement, access, and funding for technology 34.9
speech-language clinician training 25.6
more telehealth research 15.7
increase in telehealth materials, affordability 15.1
parent involvement and education 134
HIPAA—compliant, speech pathology—specific platform 12.2
Improvement in regulation, reimbursement, and standards of practice 12.2
clinician’s attitudes toward telehealth 1.0

Note. HIPAA = Health Insurance Portability and Accountability Act.

ages 3 and 11 years, but expressed most difficulty evaluating
younger children remotely. Additionally, clinicians reported
the most difficulty when performing evaluations of speech
sound production and swallowing/feeding. As expected,
bachelor-level participants (n = 12) responded with similar
ratings to evaluation questions in areas, such as speech sounds
and receptive and expressive language, but did not respond to
questions in other areas, such as swallowing and hearing, for
which they likely lacked competency. In general, speech-
language clinicians of all education levels judged conditions,
such as the social aspects of communication, communica-
tion modalities (i.e., AAC training), and speech sound
production, as more challenging when taught remotely.
Considering the prevalence of children with speech sound
disorders and children with autism on a typical pediatric
SLP’s caseload, it is not surprising that ASHA’s May 2020

survey reported that 56% of SLPs considered the telehealth
experience challenging (ASHA, 2020b).

Addressing interpersonal skills through a computer
screen or determining the accuracy of speech production
over a device’s speaker may not be optimal to achieve effec-
tive outcomes. Clinicians’ responses comparing telehealth use
to in-person care reveal the uncertainty that some clinicians
have about the effectiveness of telehealth when compared
with in-person care. Yet, for many children, the benefit of
having access to services far outweighs the option of no ser-
vices at all. Therefore, research will need to be conducted
to investigate the future viability of telehealth long after
COVID-19 restrictions are gone. Researchers will need to
investigate technology that mirrors current, real-world condi-
tions to assess their application in everyday practice (Benda
et al., 2020; Sutherland et al., 2016; Taylor et al., 2014).
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Historically, speech-language clinicians most often
used desktop computers during research studies and to
provide telehealth therapy services (e.g., Coufal et al.,
2018; Grogan-Johnson et al., 2013). However, one quarter
of survey participants reported using multiple devices during
therapy sessions. Children, in contrast to clinicians, used more
portable devices, such as tablets and cellphones, with al-
most half of the children using multiple devices (i.e., a
computer for one session and a cell phone for another). Re-
searchers such as Isaki and Farrell (2015) and Langbecker
et al. (2019) already began to recognize this transition to
portable, commercial-grade hardware (i.e., iPads) when in-
vestigating telehealth therapy services. However, data on
the use of cell phones to provide telehealth services is lim-
ited, which is significant considering the number of clients
and clinicians who used cell phones for telehealth. Elevated
ratings for hardware and software connectivity choices ac-
knowledge the importance of technology choices and their
ability to affect therapy outcomes positively or negatively.

The high ratings for audiovisual and connectivity
quality indicate an awareness that the audiovisual signal
can affect the quality of a therapy session. Considering the
importance of the audio signal clinicians receive from their
clients, the use of device speakers, in contrast to head-
phones or external speakers, may not be sufficient. The
importance of a clinician’s ability to hear and understand
a child’s speech and articulation compels clinicians and re-
searchers to consider their choice of hardware, as it could
positively or negatively affect the reliability of evaluations,
the outcomes of treatment, or the validity of a study. Al-
though portable and affordable technology is used by many
families, allowing them access to telehealth services in var-
ied environments, the effectiveness of services provided to
clients with less-than-optimal technology is unknown. If
future research determines that consumer-grade enhance-
ments result in significant improvements, it could be that
modestly priced ancillary hardware may be recommended
(e.g., gaming headphones with microphones).

In the past, many researchers have used custom-built
videoconferencing platforms or specialized software to investi-
gate the remote delivery of therapy services in comparison to
in-person intervention (Coufal et al., 2018; Grogan-Johnson
et al., 2013). During the pandemic, participants identified a
vast array of consumer-grade, videoconferencing options
available. Some platforms’ unique features, such as screen-
sharing, make providing remote services easier. Not all
software options meet HIPAA or FERPA privacy stan-
dards, however. For regulations such as HIPAA, a client’s
personal identifiable information would need to have a
Business Associate’s Agreement (BAA) in place by the orga-
nization or company responsible for storing the data (Bhate
et al., 2020). Yet, platforms such as Apple’s FaceTime will
not enter into such an agreement. Zoom Healthcare and
Zoom for Education have a BAA in place; however, the
free and regular paid versions of Zoom do not. This is dis-
concerting considering that four out of five clinicians re-
ported using Zoom. Although the Office of Civil Rights
allowed flexibility during the Public Health Emergency,

providers were encouraged to avoid several applications
due to privacy risks (Severino & Director, 2020). Therefore,
clinicians must consider the privacy and security of children
receiving remote services as they continue to provide ther-
apy via telehealth postpandemic.

Speech-language clinicians reported many advantages
and disadvantages of speech-language services delivered re-
motely. Benefits of telehealth include improving access to
services, involving families in children’s therapy, providing
safety from the COVID-19 virus, and greater convenience
and flexibility. Most clinicians across all levels of education
were supportive of this delivery model, with over 86% of
survey respondents predicting it will continue into the fu-
ture. As noted in the Campbell and Goldstein (2021) study,
clinicians stated telehealth would become a permanent de-
livery option, even increasing in use as it becomes more
widely accepted. However, some clinicians reported strug-
gling to provide remote therapy services to children during
this unprecedented time, with children lacking family sup-
port, lacking an environment conducive to telehealth ser-
vices, or demonstrating behaviors that were difficult to
manage remotely. Despite the barriers clinicians identified
and struggles clinicians reported, the future of telehealth
therapy services still appears bright. Speech-language clini-
cians do not see the remote delivery of their services replac-
ing in-person care altogether. They recognize it as a viable
option, and now, to more children than ever before.

Implications

The current state of telehealth is no longer reflective
of its pre-COVID-19 use. Therefore, the results of this study
reflect current, real-world practices and help speech-language
pathology providers understand how telehealth has evolved,
informing clinical practice and future telehealth research and
development. For example, survey respondents admitted
to providing care to children in settings that were not al-
ways conducive to therapy. Some clinicians experienced in-
creased parental involvement, and others stated that parent
support was lacking or even nonexistent. Although clini-
cians may have tolerated less than ideal telehealth environ-
ments during the pandemic, these findings demonstrate the
need for a baseline requirement for children to participate
in postpandemic telehealth services. This threshold may in-
clude a quiet setting with limited distractions and adult par-
ticipation as a requirement.

The range of hardware and software options used by
both clinician and client revealed the varying combinations
of technology that can potentially be used during a tele-
health session. Currently, there is no standard telehealth
infrastructure required for therapy services to be rendered.
However, respondents recognized that choice of technol-
ogy can affect the outcome of service delivery and lack of
technology was an often-reported barrier to even accessing
care. Therefore, a conventional telehealth framework that
maintains ecological validity should be established for pro-
viding essential services. For example, providers could
adopt a minimum device standard (i.e., at least a 10-in.
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device screen) and bandwidth as well as external hard-
ware requirement (i.e., headphones) for a child to partici-
pate in their services.

Survey respondents noted materials needed to pro-
vide therapy services remotely were lacking. Clinicians
would hold up testing manuals to a device’s camera or
retrofit paper materials to adapt to virtual instruction.
There is potential for growth in the development of
telehealth-based tools that would enable therapy delivered
remotely to be easier and more efficient. Clinicians pre-
ferred platforms with screensharing capabilities and that
were easy for families to use. Advancements in telehealth-
based technology could include cost-effective platforms
with features clinicians find essential to providing services
remotely.

Survey participants’ concerns over the lack of tele-
health research were prominent throughout the survey.
For example, clinicians reported difficulty remotely eval-
uating younger children and clients with speech sound
disorders. AAC interventions were reported to be the
least effective when using telehealth. However, it is un-
known if the difficulties clinicians experienced or the per-
ceived lack of effectiveness they reported are correlated to
a child’s condition, age, or services type. Therefore, the
results of this survey support the urgent need for telehealth
research.

Limitations

Limitations should be considered when interpreting
the results of this study. The sample size of 259 is relatively
small in relation to the population of pediatric speech-
language providers. Additionally, due to the nature of
distributing the survey through social media and ASHA’s
special interest groups, a rate of return could not be cal-
culated. Finally, 33% of the respondents came from the
Southeast, which could bias results.

Unfortunately, information on the type of certifica-
tion or licensure for each survey participant was not col-
lected, but the vast majority (93%) of survey participants
had at least a master’s degree. Consequently, it is unknown
whether views may differ as a function of educational level.
However, Campbell and Goldstein (2021) found no differ-
ences in current and predicted future use of telehealth as a
function of years of experience or education level. Never-
theless, future studies could investigate telehealth use and
impressions from the perspective of bachelor degreed clini-
cians, such as speech-language assistants, to gain further
insight into the full spectrum of pediatric speech-language
therapy providers.

Finally, the responses to this survey were taken at a
single timepoint and thus may not be reflective of the evolv-
ing nature of this topic. Moreover, we do not know how well
this self-report survey reflects actual practices. Although cli-
nicians’ perceptions allow us to generate practical implications,
such as the need for minimal standards for telehealth, those
implications require empirical investigation.

Conclusions

The unprecedented challenges brought on by the
COVID-19 pandemic forced many providers in health care
and education settings to immediately consider and implement
teleassessments and the delivery of their pediatric speech-
language therapy services through synchronous videocon-
ferencing. This survey helps us understand the effect of this
sudden, widespread use of remote therapy services on the
provision of speech-language services using a telehealth de-
livery model.

Many survey respondents expressed the opinion that
telehealth services were not going to replace in-person care.
Yet, they acknowledged the benefits of having the option
of remote delivery of services. However, the ability of some
children to participate in telehealth services continues to
be limited due to persistent barriers, many of which existed
before the dramatic increase in telehealth services associ-
ated with a pandemic. Future studies should address ways
to overcome identified barriers to telehealth, such as limited
connectivity, access to technology, and families’ comfort
level with videoconferencing. Research could investigate
and analyze the characteristics of successful telehealth ther-
apy sessions postpandemic, both from the provider and cli-
ent perspective, to inform future development of a successful
telehealth framework.

Perceptions of the effectiveness of evaluation and inter-
vention services administered via synchronous videocon-
ferencing were nuanced. For example, speech-language
clinicians had less reservations about providing therapy
treatment via synchronous videoconferencing than they
did performing evaluations; their reluctance to do tele-
assessments was notable. Many clinicians reported that future
research on telehealth, especially the reliability of standard-
ized assessments, is needed to optimize future telehealth
use. Clinicians expressed the need for studies comparing
face-to-face and remote delivery of services, including what
factors are responsible for differences between the two de-
livery models. Additionally, speech-language therapy in-
tervention studies should investigate the efficacy of other
forms of telehealth content, such as online stimulus mate-
rials or asynchronous treatment programs. Both evaluation
and treatment research using current telehealth infrastruc-
ture is needed to judge its adequacy and sustainability in
delivering services remotely beyond the COVID-19 pan-
demic. The future of regulation and reimbursement is likely
to be heavily influenced by the availability of research in
this area.

Survey respondents reported the current, real-world
technology being used in therapy practice (i.e., hardware
and software) and their perceived adequacy when provid-
ing telehealth services. Even though speech-language clini-
cians continue to mainly use computers to deliver remote
therapy services, the use of portable devices (i.e., tablets
and cellphones) was prevalent among both providers and
pediatric clients. Zoom was the most used platform to de-
liver services in both medical and education settings. This
a potentially viable platform if using the HIPAA- and
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FERPA-compliant version of Zoom software. Furthermore,
both the speech-language clinicians and their clients fre-
quently used the device’s built-in microphones and speakers
in contrast to external hardware (e.g., headphones). These
findings should be taken into consideration as researchers
design studies and establish the ecological validity to make
research outcomes applicable to daily therapy practice.

Results of this study provide a glimpse of how speech-
language pathology services have evolved because of the
increase in services being provided remotely. As clinicians
were forced to reconsider the scope and utility of telehealth,
they have discovered unanticipated benefits of its use, and
plan to continue providing care using synchronous video-
conferencing. Speech-language clinicians are optimistic that
therapy services via telehealth are here to stay (Campbell
& Goldstein, 2021; Tohidast et al., 2020). The COVID-19
pandemic most likely has changed the landscape of health
care and education forever.
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