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Purpose: One purpose of this preliminary case report was to document the challenges that
can arise when giving adult neurogenic tests via telepractice. Another purpose was to de-
velop recommendations on adaptations that can be made when speech-language patholo-
gists give the tests employed in this report. Though one test was adapted by its authors to be
given remotely, the other two tests have little or no published adaptations regarding remote
administration.

Methods: A 33 year old female and a 51 year old male, both of whom have acquired neuro-
genic communicative disorders, were given the Apraxia Battery for Adults-2nd edition, the
Ross Information Processing Assessment-2nd edition, and the Quick Aphasia Battery-Re-
mote via telepractice across 2-3 sessions per participant. The female participant used an
iPad during remote testing, while the male participant used a Chromebook.

Results: All three tests had some challenges when given remotely. Though slight technical
issues were encountered, the research team needed to make various test adaptations, such
as putting pictures into a Google presentation so that patients could adequately see the tar-
get picture. In other instances, wording to questions were changed slightly while still retain-
ing the general integrity of the original item.

Conclusions: Recommended adaptations to the three tests used in this study are included.
Though issues may arise during telepractice, these suggestions should aid clinicians who
want to use these tests with their telepractice clients.

INTRODUCTION

Over 2 million Americans live with aphasia and nearly 180,000 individuals are identified
with aphasia each year [1]. Stroke can be a leading cause of aphasia. Also, approximately
1.5 million Americans sustain a traumatic brain injury (TBI) each year. According to the
Centers for Disease Control and Prevention [2], an estimated 223,000 individuals were
hospitalized in 2019 due to a TBI. Given the number of persons hospitalized as a result of
a TBI, it is not surprising that an estimated 10.9% of adults in the U.S. have a cognitive
disability involving limitations in concentrating, memory recall, or decision making [2].
The prevalence of acquired apraxia of speech (AOS) is more difficult to discern as it is a
common comorbidity among neurologic communication disorders in general which in-
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cludes disorders of aphasia and dysarthria. Based on these re-
ports, many people likely need the expertise that speech-lan-
guage pathologists (SLPs) can provide. However, not all may be
able to access the services they need.

Need for remote test administration

Individuals living in remote or rural geographic locations face
many healthcare disparities. Their access to speech-language
pathology services at optimal quality, frequency, and intensity
is often compromised due to a variety of factors including but
not limited to location, mobility challenges, transportation lim-
itations, restricted choice of providers, and time constraints in
traveling the distance for services desired. Cognitive, commu-
nication, and/or swallowing disorders lead to vulnerability.
Geographic location adds further strain to such individuals’ ac-
cess to quality rehabilitation services.

Twenty percent of the U.S. population lives in rural areas [3]. Of
the world population, 44% are classified as rural [4]. The World
Health Organization equity objective asserts that all individuals
have equal access to healthcare services regardless of geographic
location [5]. However, incongruities between rural and urban
populations in their access to therapeutic services are reported
worldwide [6,7]. The consequences of service disparity include
higher rates of chronic disease and adversity contributing to poor
health and quality of life [8]. Development of effective practices
for improving assessment and interventions for all persons with
cognitive-communicative or swallowing disorders who desire
treatment is essential.

Geographical barriers to healthcare span ages and disability
categories. Patients in rural areas are often less likely than pa-
tients in urban areas to access rehabilitation services following
a stroke [9]. Rural survivors of TBIs up to 1-1.5 years post injury
and hospitalization were more likely to remain dependent and
experience restricted health status than their urban counter-
parts [10]. Of over 1,500 individuals living with multiple sclero-
sis surveyed across 50 states, those residing in rural areas re-
ported limitations in healthcare access as well as negative im-
pressions relating to the quality of care they received [11].

Similarly, clinicians working in remote areas face challenges in
providing quality skilled therapy services to their communities.
Barriers facing rural practitioners include recruitment and reten-
tion issues, hospital closures, efficiency demands, travel con-
straints, caseload capacity, and restricted access to specialized
training including specialty services and bilingual resources [12-
14]. Brems et al. [15] studied 1,500 healthcare providers in New
Mexico and Alaska and found that the smaller a clinician’s prac-
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tice community is, the greater the barriers. The barriers of most
significance included resource limitations, provider travel, ser-
vice access, and training constraints.

While the global need to close the gap in service delivery dif-
ferences between rural and urban areas is clear, the question of
telepractice efficacy has also been investigated. Covert et al. [16]
compared telepractice speech-language therapy and in-person
therapy and found individuals receiving telepractice services
had increased patient attendance and similar patient outcomes
in expressive language compared to in-person services. Addi-
tionally, this study suggested enhanced cost effectiveness for
both patients and facilities and improved clinician efficiency
when services were provided via telepractice. In a study com-
pleted by Rgalski et al. [17], telepractice was effective in treating
individuals with progressive aphasia. Additional research sug-
gests teleconferencing is suited for group aphasia therapy [18].
Four studies involving telepractice for remote assessment pur-
poses found no significant difference between assessment
scores and results between in-person and telepractice settings
regardless of severity of aphasia in most communication do-
mains [19]. Limitations identified included SLPs’ difficulty in as-
sessing naming accuracy and correctly identifying paraphasias
across the computer screen. Technological challenges identi-
fied included issues with sustained internet connectivity, audio/
visual delay, reduced quality of visual cues and stimuli com-
pared to in-person services as well as patient concerns related
to privacy and equipment. Within the area of TBI rehabilitation,
studies in telepractice suggest it as an effective treatment for
communication partner training, discourse treatment, social
communication skills training, and metacognitive therapy spe-
cifically [20].

Another important factor to consider is telepractice’s effect
on patient satisfaction in rural communities. Dunkley et al. [21]
compared rural SLPs” and patients’ views on access to and use
of technology for telepractice and found that rural patients had
better access and more positive attitudes toward telepractice
services than SLPs expected. A systematic review of teleprac-
tice in rural settings completed by Harkey et al. [22] reported
high rates of patient satisfaction for occupational, physical, and
speech pathology services delivered to rural communities.

Tests that can be used for adult neurogenic patients

SLPs can use various tests to evaluate their adult neurogenic
patients. These can include the Apraxia Battery for Adults 2nd
Edition (ABA-2; Dabul, 2000), the Quick Aphasia Battery
(QAB; Wilson et al, 2018), and the Ross Information Process-
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ing Assessment 2nd Edition (RIPA-2; Ross-Swain, 1996).

The Apraxia Battery for Adults-Second Edition [22] was de-
signed to provide information to determine if a person has AOS,
nonverbal oral apraxia, and/or limb apraxia. The test also pro-
vides corresponding severity levels. The original version of the
test was normed on 40 adult male veterans who had apraxia,
aphasia, and co-occurring apraxia or dysarthria with co-occur-
ring aphasia. The current version of the test added items with
increased complexity. The ABA-2 includes the following six
subtests: Diadochokinetic Rate, Increasing Word Length, Limb
Apraxia and Oral Apraxia, Latency Time and Utterance Time for
Polysyllabic Words, Repeated Trials, and Inventory of Articula-
tion Characteristics of Apraxia. Sample items include on Sub-
test 2, Increasing Word Length, an individual is asked to repeat
words that add more syllables and complexity to each produc-
tion (e.g., thick, thicken, thickening). For Subtest 5, Repeated
Trials, persons are to repeat a word three times (e.g., flashlight,
umbrella) to determine if there is any change in performance
across the three trials. On Subtest Six, Inventory of Articulation
Characteristics of Apraxia, individuals complete a variety of
tasks, including describing an action picture, reading aloud the
“My Grandfather” passage, and lastly, counting forward and
backward from 1-30. Certain subtests require SLPs time aspects
of patients’ responses. For example, on Subtest 4, Latency Time
and Utterance Time for Polysyllabic Words, SLPs present a pic-
ture to participants, then measure Latency time, which refers to
the time between the picture’s presentation and when individu-
als start the utterance. Next, SLPs must record the Utterance
time, which is how long persons take to say the pictured item.
Times are rounded to the nearest second.

Subtests are scored in various ways based on the instructions.
Some subtests use a 3-point scale, while others use a 6-point
scale, recording the number of seconds for production and how
many errors occurred. For example, Subtest 2, Increasing Word
Length, uses a three-point scale, in which a score of 2 indicates
the response was correct, without hesitation and errors. A score
of 1 indicates clients self-corrected, had a significant delay before
their answer, evidenced visual and audible searching, and/or
had one or more articulatory errors, but still produced the cor-
rect number of syllables. Receiving a 0 in this subtest means that
participants did not give a response, attempted to but did not
produce aword, said the incorrect number of syllables, or misar-
ticulated the word. Subtest 3, Limb Apraxia and Oral Apraxia,
uses a six-point scale, in which 5 indicates the participant gives
an accurate, prompt, complete, and readable gesture, while a
score of 0 is given when participants cannot perform the correct
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gesture after a demonstration. Levels of severity (i.e., none, mild,
moderate, and severe) are based on raw scores.

The Quick Aphasia Battery [23] is a generally quick assessment
that examines language function, yet still obtains robust results
similar to lengthier aphasia tests SLPs may use, such as the West-
ern Aphasia Battery-Revised [24]. The QAB provides more infor-
mation than a bedside screener but is time-efficient with an ad-
ministration time of approximately 15 minutes. It has parallel ver-
sions to better allow SLPs to measure progress while lessening
concerns that patients will memorize the entire test. The QAB was
normed on 83 participants: 28 with acute stroke and aphasia, 25
acute stroke patients with no aphasia, 16 chronic stroke patients
with aphasia, and 14 healthy controls. The QAB is comprised of
eight subtests, each containing a range of 5-12 items, and probes
various areas of language with different levels of difficulty (e.g.,
some subtests can start more simply and get more challenging).
The Quick Aphasia Battery-Remote [23] allows SLPs to give the
test via teleconference and includes the following eight subtests:
Level of Consciousness, Connected Speech, Sentence Compre-
hension, Repetition, Motor Speech, Extra Sentence Comprehen-
sion, Picture Naming, Reading Aloud, Word Comprehension, Ex-
tra Word Comprehension, Written Word Comprehension, and
Writing. Sample items include for the Connected Speech, indi-
viduals are asked to talk for three minutes on topics selected by
the clinicians, such as describing the best trip ever taken, the
worst trip ever taken, and their first job. For Sentence Compre-
hension, persons are asked to answer yes/no questions, such as
“Are babies named by parents?” and “Are people taxed by govern-
ments?” The Writing subtests has individuals write down the
names of pictures or what is happening in a picture.

Scoring varies by subtest. Subtests 2 (Connected Speech) and
8 (Motor Speech) are scored based on levels of severity, specifi-
cally: severe, marked, moderate, mild, or normal while most
other remaining subtests are scored using a multidimensional
system. For many of the remaining subtests, generally speaking,
a score of 4 indicates the response was correct and completed
in a timely manner. A score of 3 corresponds to a response that
was correct but delayed, self-corrected, or patients requested
the item be repeated. If persons obtained a score of 2, that could
indicate a partially correct response, while a score of 1 means
the answer was incorrect but related. A score of 0 means there
was an incorrect or unrelated response, or was no response.
There is currently no scoring system for the writing portion of
the QAB-Remote.

The RIPA-2 [24] evaluates cognitive abilities in adults and
normed on 126 adults who suffered a TBI. The test contains 10
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subtests with each subtest containing 10 items arranged hierar-
chically from simple to more complex tasks. The ten subtests in-
clude: Immediate Memory, Recent Memory, Temporal Orienta-
tion (Recent Memory), Temporal Orientation (Remote Mem-
ory), Spatial Orientation, Orientation to Environment, Recall of
General Information, Problem Solving and Abstract Reasoning,
Organization, and Auditory Processing and Retention. Sample
items include on Subtest 1, Immediate Memory, participants
are prompted to repeat increasingly longer randomly ordered
strings of numbers and words, and ends with asking individuals
to repeat a complex sentence. As another example, Subtest 8,
Problem Solving and Abstract Reasonings, asks patients what
would they do if they were driving on the freeway and ran out of
gas, and also asks what would be three reasons for moving to a
new town. Subtest 9, Organization, contains the only timed tasks
in which persons must provide members in categories within 1
minute. Patients are to respond to all test RIPA-2 items verbally.

Subtests are scored on a 3-point scale. Generally a score of 3
represents a correct response, 2 is a self-corrected response or
a correct response that is accompanied by irrelevant informa-
tion, 1 corresponds to an errored response, and 0 represents no
response or an unintelligible response. Additionally, there is a
diacritical scoring system used to qualitatively describe the
participant’s response behavior, such as “p” for perseveration
and “r” for repetition of stimulus requested for completion of
the task. Raw scores are converted to percentile ranks and stan-
dard scores before assigning each subtest one of the following
levels severity: mild, moderate, marked, or severe.

There are few studies on the use of specific speech-language
assessments via telepractice with the exception of recent in-
vestigations of the remote testing using the WAB-R [23]. The
QAB is comparable to the WAB-R in purpose and reliability
[23]. Dekhytyar et al. [26] investigated the remote administra-
tion of the WAB-R in 20 individuals with chronic acquired
aphasia and found comparable results across in-person and
telepractice administrations. There were no significant differ-
ences identified between the two administrations with respect
to assessment results. Prior to administration, testing materi-
als were mailed to the individuals as needed and picture book
stimuli were uploaded to a digital file for computer-based ad-
ministration. A number of administration modifications were
made for remote administration including the use of shared
screen and controls, screenshots of responses for scoring, and
alternative commands that allow a clinician to view the indi-
vidual’s response (e.g., “Touch your left eye.” vs. “Touch your
left knee”). The authors reported the following recommenda-
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tions to enhance ease of telepractice assessment: caregiver
assistance for initial set-up of technology (e.g., assistance for
accessing telepractice platform and ensuring microphone/
sound are on), caregiver education to ensure validity of test
results by limiting the caregiver’s communication support
during testing, and consideration of mobility needs such as
the use of a mouse.

Of the three tests described above and used in the current re-
port, only one published study was found in which one of the
tests, the ABA-2 [22] was described as being administered re-
motely [27]. This study was published prior to the onset of to-
day’s widely available teleconference systems, and the research-
ers actually built a specific telerehabilitation system. Eleven
participants with AOS were given the ABA-2 in person and via
the telerehabilitation system. Some adaptations to giving the
test remotely were made, such as scanning the images and put-
ting the digital files into the telerehabilitation software program.
No significant differences occurred between the two testing sit-
uations, though the researchers suggested that persons with se-
vere AOS may be better evaluated in person.

Purpose of this case report

Based on the ever increasing need and use of telepractice in
the field of speech-language pathology [28-30] as well as the
lack of information on the challenges and possible teleprac-
tice recommendations when giving some of the available
adult neurogenic tests, one purpose of this case report was to
document the challenges that can arise when giving such tests
via telepractice. Another purpose of this preliminary report
was to develop recommendations on adaptations that can be
considered when SLPs give the tests used in the current proj-
ect: ABA-2 [22], RIPA-2 [24], and QAB-Remote [23].

METHODS

Participants

Two adults participated for this case report (University of North-
ern Iowa’s Institutional Review Board Protocol #21-0130). The
first participant was a 33-year-old female who premorbidly was
a nursing student. She suffered a left hemisphere middle cere-
bral artery ischemic stroke on June 6, 2018 in which she exhib-
ited global aphasia and right-sided hemiplegia. She received in-
patient and outpatient speech, physical, and outpatient thera-
pies until March 2019. Since then, she has received individual
speech-language therapy through the local university speech
and hearing clinic. Prior to the COVID pandemic, she could not
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drive and also moved away from the local area to a small rural
community. As a result, she has received speech therapy re-
motely twice a week since January 2020. Her most recent indi-
vidual treatment goals have focused on improving her spelling
and reading aloud skills as well as studying for an online final
from her nursing program. She also currently participates in an
aphasia group via telepractice offered through a large metropoli-
tan hospital located in another state. She is a regular guest lec-
turer in the graduate Aphasia course. While she does not work
outside of the home, she helps care for boyfriend’s elementary
school-aged daughter and makes crafted items that she sells to
help provide an income.

The second participant was a 52-year-old male who premor-
bidly had his own insurance agency and was active in coaching
local high school sports. He suffered a left hemisphere middle
cerebral artery stroke related to a carotid dissection on May 25,
2017 in which he also exhibited global aphasia and right-sided
hemiplegia. He received inpatient and outpatient physical and
occupational therapies until May 2018, and had inpatient and
outpatient speech therapy until being discharged in November
2019 due to a plateau in his progress. He was evaluated at the
local university speech and hearing clinic in March 2021. Since
then, he has received individual therapy twice a week via tele-
practice through the university clinic; he lives a few hours away
in a small rural community. His most recent goals involve im-
proving his writing of function words (e.g., “and,” “the”) and his
reading aloud abilities, and developing and practicing a father-
of-the-bride speech. He attended the university’s aphasia
group for one semester via Zoom, however, since the rest of the
group members attended in person, he believed it was not the
ideal experience for him and discontinued with the group.
Though he is unable to work; he is also a regular guest lecturer
in the graduate Aphasia course.

Procedures
All testing was done via Zoom. Participant 1 completed all tele-
practice testing using her iPad across two one-hour sessions.
The ABA-2 [22] and QAB-Remote [23] were administered dur-
ing the first session, and the RIPA-2 [24] was administered in
the following session. Participant 2 completed all remote test-
ing using his Chromebook across 3 50-minute sessions. One
assessment was administered per session in the following or-
der: ABA-2 (first session), QAB-Remote Form 3A (second ses-
sion), then the RIPA-2 (last session). Both participants com-
pleted all tests while in their homes.

No specific remote adaptations have been reported by the
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ABA-2’s [22] test author or publisher, though some adaptations
similar to those described by Hill et al. [27] were made by the
current team. The ABA-2 requires a picture book in Subtest 4:
Latency Time and Utterance Time for Polysyllabic Words. An ac-
tion picture and the Grandfather ready passage are used for
Subtest 6: Inventory of Articulation Characteristics of Apraxia.
The pictures and reading passage were all scanned into a Google
Slide and then shared with each of the participants via the
shared screen feature on Zoom.

The QAB- Remote Form 3A [23] was administered using the
authors’ set of available presentation slides, which included
pictures as well as written words and sentences. All materials
were freely available in a zip drive after selecting the Remote
version of the test from the QAB website [31]. The researchers’
shared their screen during the subtests that required that the
participants identify pictures, name pictures, read aloud utter-
ances, or write the name of pictures. For Subtest 3 of the QAB-
Remote, individuals are to look at a stimulus card with objects
in a field of six with the corresponding instruction of “Show me
the” Each participant had a different response preference. Par-
ticipant 1 was given control of the screen and placed her cursor
on the correct picture. Participant 2 was prompted to say the
corresponding number that matched the picture as numbers
are a strength for him (e.g., “Elephant” is labeled with the num-
ber 4, so the correct response to “Show me the elephant” would
be “Number 4”). The QAB-Remote required pictures for Sub-
test 3W: Written Word Comprehension as well as a page for
participants to write down their responses. A Google document
was made and shared with each specific participant so that they
could write their respective responses during this subtest.

For the RIPA-2 [24], some questions require altered wording
(e.g., “How long have you been living where you currently are?”
instead of “How long have you been in this hospital?”). These
adaptations were necessary as some questions were directed
towards patients being in a hospital, which does not pertain to
either participant as they both live at home. Other questions in
the RIPA-2 (Ross-Swain, 1996) were changed after testing was
completed based on the participants’ surroundings and re-
sources. For example, when Participant 2 was asked what the
time was, he looked around his home to find a clock for help
answering the question.

RESULTS

Scores on the ABA-2 [22], QAB-Remote [23], and the RIPA-2
[24], are in Tables 1-4. Based on the tests given, Participant 1
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presented with mildly impaired aphasia, moderate anomia,
and mild AOS (Tables 1 and 2). On the ABA-2 [22], Participant 1
had no difficulty with increasing word length and did not evi-
dence any limb or oral apraxia. She had fewer errors with auto-
matic speech tasks (e.g., counting) rather than volitional tasks
(e.g., picture description). She was classified as having no apha-
sia on the QAB-Remote comprehension and the reading tasks,
but evidenced difficulty on the remaining items. On the RIPA-2
(Ross-Swain, 1996), she generally had responses that placed
her in the mild-moderate level of impairment (Table 3). Errors
and self-corrections were most prominent on Subtest 1: Imme-
diate memory, however, they were also present throughout the
test, but to a lesser extent. Participant 1 also demonstrated con-
sistently delayed responses. Many of her lower scores can be at-
tributed to self-corrections with the exception of Subtest 1: Im-
mediate Memory, in which her lower scores can mostly be at-
tributed to errors. Overall, her auditory comprehension was a
strength, and she tended to exhibit speech that was telegraphic

Table 1. Results for the Apraxia Battery for Adults-Second Edition (ABA-2)

in nature with several restarts (e.g., g-giving, St. M-Martin) and
self-corrections.

Participant 2 presented with characteristics consistent with
severe aphasia, severe anomia, and mild-moderate AOS (Tables
1 and 2). On the ABA-2 [22], He demonstrated several articula-
tory errors and presented with mild limb apraxia. At times, his
receptive language difficulties led to difficulty understanding
some of the tasks based on the instructions included in the test.
On the QAB-Remote, he had no difficulty with the word com-
prehension subtest, but had difficulties with the remaining sub-
tests. On the RIPA-2 [24], Participant 2’s responses classified him
as primarily having moderate impairments, though his severity
level for the entire test ranged from mild-to-severe (Table 4). On
the RIPA-2 [24], similar to Participant 1, Participant 2 had severe
impairments with Subtest 1: Immediate Memory which requires
persons repeat increasingly longer and more complex strings of
utterances. There were several notable occasions throughout the
test where he received low scores on items due to anomia rather

Subtests Participant 1 Parti.cipar'lt 1 Participant 2 Parti.cipar}t 2
raw score level of impairment raw score level of impairment

Diadochokinetic rate 19 Mild 31" None
Increasing word length 1 None v Mild
Increasing word length 17 None 4" Moderate

Limb apraxia 50/50 None 37/50 Mild

Oral apraxia 47/50 None 45/50 None
Utterance time for polysyllabic words 17 None 107 None
Repeated trials 27/30 Mild 30/30 None

"Participant’s highest number of the best trials are reported. No total score possible exists; ~These subtests do not have total scores possible, but instead re-
port the Deterioration in Performance Score; This corresponds to the number of seconds it takes for participants to produce the target utterances. No total

score possible exists.

Table 2. Results for the Quick Aphasia Battery Remote (QAB-remote)-form 3A*

Subtests Total score possible  Participant 1 score :eavrgrcﬁsell:\tgl Participant 2 score :;Z':;{ST:J:I
Word comprehension 10 10 No aphasia 10 No aphasia
Sentence comprehension 10 10 No aphasia 5 Moderate
Word finding 10 7 Moderate 425 Severe
Grammatical construction 10 7.63 Mild 1.25 Severe
Speech motor programming 10 5 Moderate 0 Severe
Repetition 10 7.92 Mild 7.08 Moderate
Reading 10 9.58 No aphasia 375 Severe
QAB overall 8.29 Mild 434 Severe

“No scoring system exists for the writing portion of the QAB-Remote.
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Table 3. Participant 1 Results for the Ross Information Processing Assessment-Second Edition (RIPA-2)

Subtests Raw score Standard score Percentile (%) Severity level
Immediate memory 16 7 16 Severe
Recent memory 29 14 91 Mild
Temporal orientation (recent memory) 29 13 84 Moderate
Temporal orientation (remote memory) 28 12 75 Moderate
Spatial orientation 30 14 91 Mild
Orientation to environment 29 1 63 Moderate
Recall of general information 27 12 75 Moderate
Problem solving and abstract reasoning 26 12 75 Moderate
Organization 25 13 84 Moderate
Auditory processing and retention 26 10 50 Marked
Table 4. Participant 2 results for the Ross Information Processing Assessment-Second Edition (RIPA-2)

Subtests Raw score Standard score Percentile (%) Severity level
Immediate memory 13 6 9 Severe
Recent memory 24 10 50 Marked
Temporal orientation (recent memory) 28 12 75 Moderate
Temporal orientation (remote memory) 26 10 50 Marked
Spatial orientation 26 9 37 Marked
Orientation to environment 26 10 50 Marked
Recall of general information 25 1 63 Moderate
Problem solving and abstract reasoning 12 6 9 Severe
Organization 15 8 25 Marked
Auditory processing and retention 22 8 25 Marked

than cognitive difficulties. Overall, Participant 2’s auditory com-
prehension was generally a strength; he also evidenced tele-
graphic speech and several restarts. He expressed more frustra-
tion with his communicative challenges than Participant 1 did.

DISCUSSION

Based on the tests used for this case report, both participants
evidenced various deficits, though they had some differing pat-
terns. Participant 1 did not have any receptive language impair-
ments according to the QAB-Remote [23], but did evidence
mild AOS, and difficulty with expressive language specifically
in the areas of word finding abilities and providing grammati-
cally correct responses. Her speech contained many self-cor-
rections, restarts, and delayed verbal responses. Participant 2
did not evidence any difficulty with word level receptive lan-
guage tasks on the QAB-Remote. He had more difficulty with
sentence level comprehension tasks and presented with mod-
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erate-severe AOS and expressive language deficits. He often
said nouns and verbs, but did not use grammatically correct
utterances. He also had anomia. Similar to Participant 1, he
had self-corrections, restarts, and delayed verbal responses.
Both participants had cognitive impairments according to
the RIPA-2 [24]. However, the research team believed both par-
ticipants’ co-occurring AOS and expressive language deficits
made it more difficult for both of them to have correct re-
sponses. Informally, both participants demonstrate abilities in
their daily life that indicate they have adequate cognitive skills.
Participant 1 makes her boyfriend’s young daughter breakfast
in the morning and helps her get ready for school. Participant 1
also spends the majority of the day at home alone while her
boyfriend is at work and his daughter is at school. As previously
noted, she makes and sells craft items. She can independently
keep track of her schedule and is independent in her cares. For
Participant 2, despite looking for a clock to give the specific time
on the RIPA-2, he knows what time it is during treatment ses-
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sions as he regularly reminds the clinical supervisor when it is
time for her to go supervise another session that runs concur-
rently during his session. Prior to the start of a testing session,
Participant 2 reminded his wife to respond to questions posed
in an email. When asked to say how long he’s lived in his home,
he correctly responded by specifically stating the number of
years, months, and days. His wife works outside of the home. As
a result, Participant 2 spends his days home alone and also had
to remember when the testing sessions were, which differed in
day and time from his usual twice weekly speech-language
therapy sessions. Both participants logged onto their devices
and into Zoom independently. Thus, while useful evaluation
information was obtained for both participants, the presence of
aphasia can interfere with the ability to properly evaluate cog-
nition [32]. Even neurologically intact adults can be classified as
having mild-moderate cognitive impairments on the RIPA-2
[33]. Nonetheless, the research team wanted to give the RIPA-2
via teleconference to determine if it feasibly could be given in
that manner.

Clinical significance

Clinicians need to have the ability to assess patient perfor-
mance in various areas, including determining patients’ level
of difficulty, and as a result, decide upon a treatment plan and
prognosis. There also continues to be a need for remote test-
ing of adult patients, yet a lack of guidelines for such testing ex-
ists. Even tests designed for remote delivery, such as the QAB-
Remote [23], can still require additional careful decision-mak-
ing to ensure an ideal evaluation (see Remote Testing Recom-
mendations below). Prior research has shown positive patient
outcomes, high patient satisfaction levels, improved clinician
efficiency, and cost effectiveness when telepractice has been
utilized, including specifically with speech-language pathol-
ogy services [16,22]. Additionally, generally no significant dif-
ferences occurred on most aphasia assessment scores when
comparing clinical services being done in-person or via tele-
practice [19]. This pilot study provides some initial guidelines
in terms of what kinds of challenges and subsequent recom-
mendations SLPs can consider if they decide to remotely ad-
minister the ABA-2 [22], QAB-Remote [23], and/or the RIPA-2
[24] to their adult patients.

Remote testing challenges

Remote testing can be very beneficial because of its accessibil-
ity. Many individuals are unable to travel to healthcare facili-
ties, perhaps because they cannot drive and/or facilities are too
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far away from where they live [9]. Persons served may be im-
mune compromised, or there may be a shortage of SLPs [12-
15], and telepractice could be the only way clinicians can see
all of their patients. In addition, while many individuals may
prefer in-person clinical services, clients tend to report they are
satisfied with remotely delivered speech and language services,
have found clinicians to be professional in their interactions,
and treatment outcomes have been positive [16,19,20,29].

Challenges may be encountered with remote testing. One of
these challenges include typical technical issues, such as the
screen freezing or audio cutting out during test administration or
when a client is giving a verbal response. Similar challenges have
been reported by others [19]. When Participant 2 was given the
ABA-2 [22], the sound cut out for approximately 1 second. It was
easy to repeat the item Participant 2 did not hear, and the audio
cutting out did not happen again. During administration of the
RIPA-2 [24] to Participant 2, which was given on a different day
than the other two tests, the screen froze three times. Testing
picked up where it left off and ultimately, test scoring was not af-
fected. Though Hall et al. [19] reported challenges in accurately
evaluating naming and denoting paraphasias in persons with
aphasia during telepractice, these situations did not emerge dur-
ing any of the testing sessions. Nonetheless, it is possible properly
hearing what the clinician and/or client have said could be a sig-
nificant barrier to adequately completing a test. During the QAB-
Remote, there were a couple of items that Participant 2 could not
hear what was said and asked “What?” He is not elderly, does not
have a hearing loss, nor wears hearing aids. While persons can
have difficulty with speech perception as they age [34], it is possi-
ble the lack of face-to-face interaction more negatively affects the
ability to hear others when teleconference is utilized [35]. Thus, it
can be imperative for SLPs to try and have an optimal communi-
cation situation as much as possible, such as ensuring there are
no background noises, that the client is sitting in a well lit area
away from any other distractions. Such suggestions could be of
even more importance for elderly clients.

Another challenge due to remote testing was the inability to re-
cord remote sessions due to university requirements pertaining
to the Health Insurance Portability and Accountability Act
(HIPAA). Most testing required verbal responses, however, within
the ABA-2 [22] there is a section on Limb and Oral Apraxia. These
sections were unable to be reviewed following administration
due to the lack of screen recording. When discussing this particu-
lar section after the testing session, researchers documented
slight response differences (e.g., “throw a ball” and “snap your
fingers”), but were unable to double check. Another area where
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the lack of a screen recording proved to be challenging was
within the RIPA-2 (Ross-Swain, 1996). When Participant 1 was
asked questions relating to the date or time, it was noted by one
of the clinicians that she may have looked at her screen or a cal-
endar in the background. Participant 2 actually did look around
his kitchen to find the clock on Subtest 3. Directions for that par-
ticular item do not clearly state “Without looking at a clock,” and
the research team did not expect him to search his home for a
clock. Times are listed in the corners of various devices, so it
could be easy for a client to utilize external aids when answering
that item. Also within the RIPA-2, clients are asked to memorize
three words at the start of the assessment. Since videos likely only
show their upper body, some clients may have the ability to write
down the three words and refer back to them when asked to re-
call them. This could possibly skew the actual performance on
that item. This did not appear to be the case with either of the
participants in this study, however, it could be a plausible sce-
nario with others.

When queried after each test what they thought about that
particular test being given via Zoom, both participants thought
the ABA-2 [22], RIPA-2 [24], and QAB-Remote [23] could all be
given adequately to persons with acquired neurogenic disor-
ders via telepractice. This is encouraging feedback as other re-
ports indicate patients and caregivers are satisfied with tele-
practice options for speech-language-hearing services [29].

Remote testing recommendations

General Recommendations

After administering the three different assessments to both par-
ticipants via telepractice, general recommendations for remote
testing are as follows: 1) Participants should make sure they
have a strong reliable internet connection prior to the start of
testing to reduce any audio breaks or loss of connection. 2) If
possible and pending facility and/or company HIPAA compli-
ance standards, it is also recommended that the whole assess-
ment be screen recorded. This may be particularly beneficial
during assessments that require non-verbal tasks. 3) Ensure as
much as possible an ideal communication situation with lack of
or at least limited background distractions and have the client
sitting in a well lit area. Additional recommendations for each
test are described below.

ABA-2 Recommendations

A few relatively straightforward recommendations can aid re-
mote administration of this test. For Subtest 3: Limb Apraxia and
Oral Apraxia, the limb apraxia items may necessitate SLPs re-
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quest that they can clearly see what patients are doing as at-
tempts may be made outside of view of the camera (e.g., playing
the piano). That may require clients to hold up their hands/arms
in view of the cameray, if possible, or if feasible, move their de-
vice’s camera so that it captures the gesture. Scored in its typical
fashion, demonstrations are not provided unless there is no re-
sponse for 10 seconds or the response is unsuccessful [22]. In-
stead of this approach, Hill et al. [27] gave participants verbal in-
structions for a task, asked them to produce it, then gave a visual
demonstration of gesture, and asked individuals to produce the
gesture again. If participants correctly performed the task after
the verbal direction, performance after the visual demonstration
was disregarded. Though this approach was not employed in
the current study; it is another adaptation clinicians could con-
sider using.

For Subtest 4: Latency Time and Utterance Time for Polysyl-
labic Words, patients are shown pictures while the SLP must
time both the latency time (i.e., duration of time it takes from the
person first being shown the picture to when the person begins
the utterance) and utterance time (i.e., how long it takes for the
patient to say the target word). Pictures are located in a spiral ring
presentation book. It is unrealistic for any clinician to be able to
hold up the target picture to a camera while simultaneously con-
ducting latency and utterance measures, then flip over to the
next picture and start again. Instead, SLPs should scan each pic-
ture and put them into a Google presentation, Word document,
or some other shareable format in which there is one picture per
page so that each item is large enough to be clearly seen. When
clinicians get to this subtest, they can share the screen with their
patients, and then advance to each picture when ready while
also taking the above-noted measurements. Subtest 6: Inventory
of Articulation Characteristics of Apraxia includes an action pic-
ture that persons are to describe as well as reading the Grandfa-
ther Passage aloud. Similarly as described above, the action pic-
ture and the reading passage should be scanned and also placed
onto their own slides or page, large enough for patients to see
and then shared via Zoom or whatever telepractice program is
being used. Dekhytyar et al. [26] also recently discussed using
screen sharing when giving tests remotely.

RIPA-2 Recommendations

A specific recommendation pertaining to this test would be try-
ing to ensure that clients are not writing down the three objects
that they need to memorize and recall later. This may not likely
be an issue for most, but some clients are given the same tests
repeatedly. If they have learned to anticipate that they will be
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Table 5. Adapted questions for the Ross information Processing Assessment-Second Edition (RIPA-2)

Subtest and original question

Adapted question to ask

Subtest 2, Question 1: How long have you been in this hospital?
*Same question asked on Subtest 2, Question 10

Subtest 2, Question 5: Besides the people who work here, who have your
visitors been today?
*Same question asked on Subtest 6, Question 6a

Subtest 3, Question 5: What date is it?
Subtest 3, Question 8: About what time do you think it is?

Subtest 6, Question 6b: Other than coming to see me, where else have
you been today?

Subtest 6, Question 8: What did you do immediately before you came to
see me?

How long have you been living in your home?

*Will need to find out the correct response from family or caregiver

Besides us (or me), who have you seen today?

Without looking at a calendar, your watch, or device, what date is it?

Without looking at a calendar, your watch, or device, about what time do
you think it is?

Other than seeing me, where else have you been today?

What did you do immediately before seeing me?

given these three objects to recall, they then may try to take ad-
vantage of a useful but not allowed strategy of writing down the
names of these objects. Clients should also be instructed that
they cannot use external aids to determine what time it is in Sub-
test 3: Temporal Orientation (Recent Memory). Clinicians will
also need to adjust some of the wording used to best meet the
needs of the testing situation while retaining the general integrity
of the test question. More specifically, the following wording ad-
aptations included in Table 5 were used or could be made.

QAB-Remote Recommendations

Recommendations for the QAB-Remote [23] mirror those
given for the ABA-2 [22] in terms of ensuring clinicians can see
what the client is doing. More specifically, for Subtest 1, the
two commands ask patients to “Close your eyes” and “Point to
the ceiling”” SLPs will need to ensure that they can indeed see
the patient carrying out both tasks. When asked to “Close your
eyes,” patients may need to move their face close enough to
their camera to be seen, especially if background lighting is not
ideal. For the remainder of the subtests, the QAB-Remote con-
veniently includes slides containing the target items and the
capability to increase the size of the pictures or written words
so that the client can better see the target items. For Subtest
3W, Written Word Comprehension, the researchers made a
Google doc that contained each of the target items and pro-
vided space for participants to write in their responses. Though
individuals could also write responses on the Zoom Chat fea-
ture, using Google docs allows clinicians to see the responses
occurring in real time, and can better determine if any delays
or corrections are made. However, if Google docs is not viable,
the Chat feature will still provide SLPs with helpful data.
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LIMITATIONS AND FUTURE RESEARCH

Limitations for this preliminary case report must be considered.
There were only two participants who both evidenced generally
non-fluent, telegraphic speech, apraxic errors, and strong audi-
tory comprehension. This small sample size does not allow the
results to be generalized. It is possible that differing results
would have occurred had more participants with similar profiles
been included in this preliminary report. Also, descriptions are
limited as persons with fluent aphasia (e.g.,, Wernicke’s aphasia)
were not included nor were there any participants who had only
cognitive impairments without co-occurring aphasia or AOS,
yet their profiles clearly differ from the adults in this report [36)].
It is unknown how the inclusion of such individuals would have
impacted the above described test administration challenges
and subsequent recommendations. An additional limitation is
that only the ABA-2 [22], QAB-Remote [23], and RIPA-2 [24]
were used. Little information was found on potential challenges
and subsequent recommendations when giving these three
tests via telepractice [27]. However, SLPs can give a range of neu-
rogenic tests to their patients based on their workplace and/or
personal preferences [37].

Based on these limitations, future research could involve
replicating this study with a larger number of participants, giv-
ing the same tests used in the current report via telepractice to
a greater number of individuals with similar profiles (i.e., non-
fluent, telegraphic speech, good auditory comprehension) as
well as to persons that present with differing profiles, such as
those with Wernicke’s aphasia. It is possible that differing cli-
ent profiles (e.g., non-fluent vs. fluent aphasia, mild cognitive
impairments vs. severe cognitive impairments) will warrant
different remote test adaptations. Future studies should give
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the tests used in this study to participants in person and re-
motely, then compare test scores to better determine the reli-
ability of remote testing of the ABA-2 [22], QAB-Remote [23],
and RIPA-2 [24]. Prior studies have reported no significant dif-
ferences between aphasia assessment scores in many of the
communication domains regardless of participants’ severity
level [19]. Also, it would be beneficial for future researchers to
determine if other available tests, such as the Boston Naming
Test [38] or the Saint Louis University Mental Status Examina-
tion [39] can feasibly be administered remotely and then de-
termine if any adaptations or recommendations need to be
considered. Ideally, future research will allow SLPs to come to
a consensus on test modifications to in order to properly con-
duct remote assessments.
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