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Case Report
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We report on our remote speech therapy experience in post-stroke
aphasia. The aim was to test the feasibility and utility of telereha-
bilitation to support future randomized controlled trials. Post-stroke
aphasia is a common and disabling speech disorder, which signifi-
cantly affects patients' and caregivers' health and quality of life. Due
to COVID-19 pandemic, most of the conventional speech therapy ap-
proaches had to stop or ''switch'' into telerehabilitation procedures
to ensure the safety of patients and operators but, concomitantly,
the best rehabilitation level possible. Here, we planned a 5-month
telespeech therapy programme, twice per week, of a patient with
non-fluent aphasia following an intracerebral haemorrhage. Over-
all, treatment adherence based on the operator's assessments was
high, and incomplete adherence for technical problems occurred
very rarely. In line with the patient's feedback, acceptability was also
positive, since he was constantly motivated during the sessions and
the exercises performed autonomously, as confirmed by the speech
therapist and caregiver, respectively. Moreover, despite the sequelae
from the cerebrovascular event, evident in some writing tests due to
the motor deficits in his right arm and the disadvantages typical of all
telepractices, more relevant results were achieved during the telere-
habilitation period compared to those of the ''face-to-face'' therapy
before the COVID-19 outbreak. The telespeech therapy performed
can be considered successful and the patient was able to return to
work. Concluding, we support it as a feasible approach offering pa-
tients and their families the opportunity to continue the speech and
language rehabilitation pathway, even at the time of pandemic.
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1. Introduction
Aphasia is a common acquired speech disorder, most often

seen after stroke, affecting 30–40% of acute stroke survivors
[1]. Post-stroke aphasia (PSA) is extremely disabling andmay
show different degrees of impairment, from expressive lan-

guage to verbal comprehension deficit, and from reading to
writing disorders. PSA is also a key prognostic factor for
functional outcome [2]. Most of the spontaneous recovery
usually occurs within the first three months following the
event; then, the recovery rate progressively slows down, and
only little additional improvement can be expected after the
first year [3, 4].

Speech therapy for PSA promotes the recovery of func-
tional communication, receptive language, and expressive
language, although the efficacy of treatment is lower in the
chronic than in the acute phase [5]. Solid evidence supports
the effectiveness of speech and language therapy on PSA, al-
though providing the rehabilitation regimes described in the
trial protocols in a local or clinical setting is often challenging
[6]. This is also a consequence of the growing demand, in-
creasing cost, constrained resources, and limited speech and
language pathology (SLP) therapists trained in PSA, as well as
of some geographical barriers and co-morbidities (e.g., mo-
tor deficit and fatigue) commonly seen in persons with stroke
[7].

Recent studies propose telerehabilitation (TRH) for the
assessment and treatment of aphasic patients. As part of
telemedicine and telepractice, TRHoffers remote services us-
ing telecommunications technologies (such as video, audio,
and virtual reality), thus reducing hospitalization, costs, and
barriers imposed by the distance. A recent review [8] sup-
ports the use of telepractice for adult patients with aphasia,
although further studies are needed to demonstrate its effi-
cacy. Notably, most studies are conducted in the patient’s
own home with a personal computer (PC)-based videocon-
ferencing system [9], thus providing a feasible and easy-to-
access format [6, 10]. More recently, preliminary evidence
of the usefulness of a tablet-based platform to deliver tailored
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language and cognitive therapy to individuals with aphasia
has been reported [11], as well as findings suggesting that
self-delivered therapy (via App) is beneficial for chronic ex-
pressive aphasia [12]. Overall, aphasia therapy delivered by
PC or tablets is a useful adjunct to standard practice, although
some technical and procedural factors need to be considered
before their systematic implementation [13].

In this scenario, because of the COronaVirus DIsease-
19 (COVID-19) pandemic [14, 15], during the last year
most PSA have not been treated or have been treated par-
tially/not properly, due to the social and geographical dis-
tancing adopted to prevent the infection [14, 16, 17]. More
importantly, most healthcare services considered not urgent
or elective (such as the SLP clinics) have experienced a con-
siderable interruption or fragmentation of their activities
[18]. Therefore, the COVID-19 pandemic has obliged the
healthcare system to significantly transform its service offer
and delivery modality, thus promoting a rapid expansion of
the telehealth and TRH [19–21].

Here, we report a case of a patient with PSA at the time of
COVID-19 pandemic, during which he received augmented
telespeech therapy. The aim is to provide insights on the fea-
sibility and utility to further support future large-scale ran-
domized controlled trials.

2. Case report
2.1 Clinical background

A 54-year-old right-handed Caucasian man of Sicilian an-
cestry was admitted at the Oasi Research Institute-IRCCS of
Troina (Italy), where he worked as Information and Com-
munications Technology (ICT) manager. Both patient and
caregiver (i.e., his wife) received detailed information. An
informed consent form accessible to people with aphasia was
used, and a written consent was obtained from the patient.

Cardiovascular disease, stroke, and dementia were re-
ported in his family history, whereas past medical history
included hypertension and dyslipidaemia. He was on daily
treatment with pantoprazole, irbesartan, and simvastatin.
Approximately one year earlier (July 2019), he suddenly pre-
sented with confusional state, non-fluent aphasia, and mo-
tor deficit of the right limbs. At the Emergency Department,
the brain computed tomography (CT) scan showed an intrac-
erebral haemorrhage of the left nuclear-capsular and frontal
region. Because of the clinical and neuroradiological wors-
ening, with evidence of an initial midline shifting of the left
lateral ventricle, the patient was transferred to the Intensive
Care Unit. A few days after, he underwent a left frontal min-
icraniotomy, hematoma drainage, and refixing of the bone
operculum. Post-operative CT showed improvement of the
affected areas, along with clinical recovery.

At the neurological examination, he was collaborating
and partially oriented, and showed: global mainly non-fluent
aphasia, right facial nerve central palsy, right hemiparesis,
brisk tendon reflexes and sensory deficit at the right limbs,
and right spastic gait. Routine laboratory exams were nor-

mal, as well as thyroid hormones, coagulation, and Severe
Acute Respiratory Syndrome-Coronavirus-2 (SARS-CoV-2)
test. Electrocardiogram showed signs of hypertensive car-
diopathy, whereas chest X-raywas unremarkable. Electroen-
cephalogram revealed sub-continuous non-reactive theta-
delta activity over the left frontal and temporal regions. After
discharge, he underwent motor, speech, and cognitive reha-
bilitation. All data were obtained with the informed consent
of the participant.

2.2 Telespeech and language therapy
The patient started a conventional SLP therapy, which,

however, was early stopped due to the pandemic. The base-
line assessment through the standardized comprehensive test
for Italian aphasic patients, called ENPA (“Esame Neuropsi-
cologico per l’Afasia”, that is “Neuropsychological Exam for
Aphasia”) [22], showed non-fluent aphasia, anomies, cir-
cumlocutions, phonemic paraphasia, and deficit of narration,
morphosyntax, pragmatic skills, and working memory. He
also showed an impairment of writing (even for dictated
words), comprehension, andword generation. Finally, when
asked to repeat, he was unable without significant difficulties
and repeated attempts to self-correct himself (the so-called
“conduites d’approche”).

Remote SLP therapy was initiated, by using the well-
known free platform “Skype”, from the operators’ study lap-
top to the patient’s home laptop, which were used for all the
sessions. The technical setup included an external speaker to
improve sound quality and a wide-angle web camera to en-
able also review of body language and other gestures. Patient
and caregiver were given a short training on the use of the
software before starting the TRH programme. All sessions
were provided through a stable broadband connection.

A senior SLP therapist (F.S.), expert in PSA, delivered the
TRH, assisted by an undergraduate SLP therapist (L.C.). All
the interventions were tailored to the patient’s impairment
and needs, and used a comprehensive approach to assess and
enhance all aspects of language. The goal was to facilitate the
access to the lexical store, to improve oral and written under-
standing, to strengthen narrative skills and working mem-
ory, towiden sentence length, and to stimulate pragmatic and
narrative skills. They also used collections of tasks compris-
ing individual aphasia exercises, for instance, oral andwritten
naming and reading sentences and text. Furthermore, maps,
pictures, and other items were used as additional resources.

Timing and duration of each session were established by
the SLP therapist and arranged with the patient and his care-
giver, according to the Template for Intervention Descrip-
tion andReplication (TIDieR) checklist for patientswith PSA
[23]. An intervention based on a duration of two hours and
a frequency of twice per week was delivered, resulting in an
intensity of 4 hours of therapy per week and a total dosage
therapy of 88 hours planned. In some cases, due to some
technical inconvenience, need for more breaks, explicit re-
quest of the patient, or recovery of time lost for a previously
skipped session (which, however, occurred only twice, not
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consecutively), a longer time (up to 2.5 hours) was delivered
to adjust to the participant’s timetable and other planned ac-
tivities, but only if he was able to withstand a longer ses-
sion. Sessions were delivered over five consecutive months,
fromMarch to July 2020. Logistic and/or technical issues oc-
curred very rarely (none of the sessions was stopped, slowed
down, or disturbed due to low Internet connection), aswell as
no adverse event or medical complication during the above-
mentioned period.

At the end of the TRH, the patient was reassessed by
means of the same tests used at baseline (ENPA) [22]. Given
that the baseline evaluation was carried out in a “face-to-face”
modality, also the post therapy assessment took place in per-
son. This allowed amore reproducible comparison andmade
the writing parts of the test more reliable than an on-line re-
mote examination. He improved in the following skills: repe-
tition of non-words, writing of words, reading of sentences,
oral naming of verbs, written naming of verbs and names,
oral and visual comprehension of words; the generation of
words list, which was severely affected at baseline, improved
substantially. Conversely, other abilities (i.e., repetition of
words and sentences, writing of non-words and sentences,
reading of words and non-words, oral naming of names and
colours, oral and visual comprehension of sentences) did not
vary or did not further improve following the TRH. After the
end of the lockdown period, the patient continued his reha-
bilitation program in a conventional “face-to-face” modality
only. The choice to give TRH in addition to the usual care is
still a debated issue, as it challenges the possibility to deter-
mine the effects of each rehabilitation modality.

Table 1 (Ref. [23]) summarizes all the participant’s and
SLP intervention items and data, based on the TIDieR check-
list [23].

3. Discussion
3.1 Main findings

The COVID-19 pandemic represented a challenge for
adaptation on several fronts. Studies on teletherapy during
the pandemic [24] have shown that COVID-19 is broadly im-
pacting neurorehabilitation, including SLP services: referral
patterns are less numerous and different, usual care has been
disrupted and interventions have been modified, eventually
affecting the impact on outcomes. However, the need for so-
cial distancing and the extreme care to reduce the spread of
infection anticipated changes that were actually already pos-
sible, such as those regarding the use of telehealth. In particu-
lar, telemedicine and technology can be used to upgrade reha-
bilitative care, especially within the setting of shorter hospi-
talization stays, social distancing and confinement, and lim-
ited access and resources [25], as recently highlighted by the
application of lexical retrieval training in tablet-based speech-
language rehabilitation of aphasia [26]. For patients who re-
ceived SLP therapy, it was found that the outcomes did not
change significantly [24].

In this case, a TRH-based approach has proven to be a fea-
sible tool to overcome the limits imposed by the lockdown,
especially in terms of healthcare reorganization, and to sup-
port the role of technology and as a strong ally during the
pandemic. Overall, treatment adherence based on the oper-
ator’s assessments was high, and incomplete adherence for
technical problems occurred very rarely. Due to the motor
deficit in his right side, the adherence to some writing tasks
was not always optimal; however, hemanaged to perform the
tasks requested and to show the results to the operators with
the assistance of his caregiver. In line with the patient’s feed-
back, acceptability of the telespeech therapywas also positive,
since hewas constantlymotivated during the sessions and the
exercises performed autonomously, as confirmed by the SLP
therapist and patient’s caregiver, respectively.

The implementation of telespeech therapy has recently
been described [27]. The purpose is to guarantee the con-
tinuity of care services for patients who could worsen dur-
ing the period of social distancing. Consultations, carried out
through synchronous video calls by all participants (patients,
caregivers, SLP therapists, and students), enabled a remote
care with the same quality of “face-to-face” interventions. In
this context, it cannot be excluded that telehealth technolo-
gies will be part of the professional reality in the near future,
both to respond to the needs imposed by the pandemic and to
expand the offer of speech therapy services worldwide [28].

Telepractice also facilitates healthcare services in excep-
tional settings and situations, being the ongoing pandemic
one of these. A recent online survey [29] has shown that both
patients and operators were satisfied because telepractice al-
lowed them to receive and provide, respectively, clinical ser-
vices in an exceptional scenario. The main reasons for client
refusal or discontinuationwere the lack of proper equipment,
insufficient independence, and doubts on the effectiveness of
such a modality [29]. This is in line with the fact that while
COVID-19 has propelled the use of telemedicine to the fore-
front, many previous barriers to telemedicine implementa-
tion still exist. These include the actual efficacy of an “urgent
telemedicine” (especially in terms of feasibility, patient sat-
isfaction, and outcomes), payment and reimbursement poli-
cies, administrative regulations, cyber and ethical security,
and technology education and utilization, among others [30].

Notwithstanding these issues, TRH for stroke survivors
has emerged as a promising intervention for motor, speech,
cognitive, occupational, and other therapies. A recent sys-
tematic review of 22 publications suggested that TRH has ei-
ther better or equal effects on motor recovery, higher corti-
cal deficits, and mood disorders compared with conventional
“face-to-face” therapy [31]. However, current evidence in
PSA is still preliminary, with only few videoconference tri-
als [32]. A recent randomized controlled pilot study in 30
PSA patients showed that synchronous TRHwas safe and ac-
ceptable, with tolerable technical issues and high satisfaction
among both patients and operators [33]. However, complex
TRH interventions require a higher degree of technical ex-
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Table 1. Participant’s and speech and language pathology intervention items and data, based on the Template for Intervention
Description and Replication (TIDieR) checklist [23].

Participant

Demographics 54-year-old, right-handed, Caucasian, Italian-speaking man; normal psychomotor development and premorbid cogni-
tive status; high-school diploma; former Information and Communications Technology (ICT) manager

Stroke July 2019; baseline NIHSS: 9; left nuclear-capsular and frontal hemorrhagic stroke; no prior stroke, normal mental
health and cognition prior to stroke; mild vascular cognitive impairment following stroke; no preexisting neurological
diagnosis, no visual or hearing impairment; hypertension and dyslipidaemia

Environmental details Adequate living context prior to stroke; supportive living context following stroke; good social support (wife) and socio-
economic status

Speech and language pathology

Why To recover the fluency through rehabilitation and training of all cognitive and semantic aspects of language. Goals: to
facilitate the access to the lexical storage, to improve oral and written understanding, to strengthen narrative skills and
working memory, to increase sentence length, and to stimulate pragmatic and narrative skills

What was delivered Collection of tasks comprising aphasia exercises (oral and written naming and reading sentences and text), maps, pic-
tures, and other additional resources in some sessions. The exercises were based on lexical evocation with the use of
a dictionary, exercises of lexical decision-making, explanation of homograph words, tests on synonyms and opposites,
target word completion from a single phoneme, completion of a target word with missing phoneme, explanation of
the meaning of ambiguous sentences, exercises on semantic categories (categorization, identification of the intruder be-
tween four terms, etc.), identification of theword starting from the definition, reading and narration through conceptual
maps, writing and reading of news report, explanation of proverbs, and free conversation

Who provided A senior SLP therapist, expert in post-stroke aphasia, delivered all sessions, assisted by an undergraduate SLP therapist
in training

How was therapy provided The patient started a “face-to-face”, “1-to-1”, conventional SLP therapy which was stopped early, due to the COVID-19
pandemic. A computer-based telerehabilitation was then initiated through the free platform “Skype”, in synchronous
audio/video phone call

Where Conventional therapy was performed in a dedicated out-patient Clinic for speech and language pathology of a regional
clinical-research Center dealing with neurological disorders. Remote therapy took place from the operator’s office to
the patient’s home

How much Two hours per session, twice per week, resulting in an intensity of 4 hours per week and a total therapy dosage of 88
hours planned

Tailoring Conventional and remote therapies were tailored both on the patient’s difficulty and functional relevance
Modifications The patient experienced no specific difficulty and totally agreed with the telerehabilitation-based approach, showing a

high and constant level of acceptance and compliance. Moreover, as a former ICT manager, he was already skilled with
the use of the computer and the main applications for video chat and voice calls, such as Skype. Therefore, he had no
difficulty in accessing Skype, even during training, and no specific therapy or protocol modification/adjustments were
needed for the translation from conventional to remote sessions

Adherence The patient showed an overall good adherence to both clinics-based interventions and home practice tasks. Due to the
motor deficit in his right side, the adherence to some writing tasks was not always optimal; however, he managed to
perform the tasks requested and to show the results to the operator with the assistance of his caregiver

ICT, Information and Communications Technology; NIHSS, National Institutes of Health Stroke Scale; SLP, speech and language pathology.

pertise and long-term effects are still unclear. In particular,
there are still few trials exploring how TRH can be used to
increase therapy time and the impact that such augmented
intervention might have on the outcome measures [34, 35].

In the patient with PSA described here, although some
skills did not improve, themost important goals could be con-
sidered achieved, leading to a global increase in his language
abilities. The effects of treatment were subjectively evident
already during the interventions and were confirmed at the
end of the TRH, thus suggesting that this approach may have
influenced the patient’s skills beyond a single speech ability
[10]. It is also possible that tailoring the intervention to the
baseline patient’s impairment might have endorsed a greater

generalization of speech-related skills. These results are also
in line with the overall effects shown by videoconference-
based TRH in brain-injured subjects, including stroke, and
have translational implications for further remote applica-
tions [36].

As known, the most powerful predictor of PSA recovery
is the initial severity of aphasia, given that greater severity is
associated with poorer improvement [37]. However, this re-
port suggests that improvement may persist over time and
depend on the usage time [6]. A previous study reported
that also the number of hours per week of TRH correlated
with recovery and that at least 4 hours per week (as car-
ried out in the present case) or 24 hours in four weeks were
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required to show significant results [38]. Nevertheless, al-
though PC, tablets, and other devices have great potential for
personalized home practice to maintain and augment tradi-
tional aphasia rehabilitation, both attitude and motivation to
use the technology, as well as an adequate training, seem to
be even more important factors than age and aphasia type or
severity [39]. As a former ICTmanager, the patient reported
here was already skilled with the use of the PC and the main
telecommunication applications specialized in video chat and
voice calls. As such, he did not have any difficulty in accessing
Skype, even during training, and no specific therapy or proto-
col modification/adjustments were needed when translating
from conventional to remote sessions.

Lastly, we confirmed the helpful guidance of caregivers
(i.e., the patient’s wife in this report), since they usually as-
sisted the patient in themanagement of technology and home
exercises [40]. In the pandemic scenario, social distance pro-
vides more family time, and in some cases, better organiza-
tion for carrying out the exercises prescribed, with a positive
impact on the user prognosis [27]. In other words, as Volk-
ers stated, “family members develop activities previously per-
formed by therapists” [41].

3.2 Strengths and limitations
The main contribution of this case is the use of a video-

conference tool for TRH, including the description of the
patient’s acceptance, compliance, and adherence with the
method. Overall, this approach has shown positive results,
probably due to the delivery of the therapy in a more com-
fortable environment and through a previously known com-
munication platform.

Other strengths of TRH are the possibility to fully use the
time available, to interact more with the caregiver, to pro-
vide therapy directly in the patient’s living environment, and
to arrange the sessions easily. Home-based therapy for apha-
sic patients has proven to be as effective as in-clinic session,
with the added advantage that patients can practice more and
in amore comfortable way [42]. Increased autonomy and op-
portunity for practice with the remotely monitored therapy
has also been acknowledged, but the supervision of a trained
SLP therapist (as that engaged in the present report) remains
crucial [43].

The main limitation of this report is that it is based on
a single case, with pre- and post-language test performed
by the same operator. Another caveat it that evidence of
generalizability to other clinical contexts or individuals with
other types of aphasia or speech disorders (such as progres-
sive aphasia) cannot be provided.

Third, although we have found effects in some language
abilities, but not all, these might have been due to the in-
crease in the total therapy time received. On the other hand,
it might also due to the fact that, to date, only few SLP ther-
apists have received an adequate training for switching from
an in-person service to a synchronous telepractice model.
This new andunexpected environment shiftmay have altered
vocal behaviours and communication interactions, thus neg-

atively impacting some treatment outcomes [44]. A sudden
change from in-person to online clinical services, such as that
imposed by the COVID-19, requires novel strategies and spe-
cific support to address specific pandemic-related issues.

Lastly, other disadvantages of TRH are the same of
telemedicine, i.e., the lack of a direct contact between pa-
tient and therapist; the preliminary adaptation of both user
and therapist, often requiring additional consultation time
andmore session duration; less socialization, which is instead
a relevant component of the in-hospital rehabilitation; the
need that all patient’s rights are maintained by efficient and
confidential service [45]; slow Internet connection and other
technical issues (e.g., low quality of sound and/or video, etc.)
[46].

4. Conclusions
Weprovided our TRH service during the COVID-19 pan-

demic to a patient with PSA. Although each individual case
must be assessed for eligibility, telespeech therapymight pro-
vide the necessary healthcare assistance in case of social dis-
tancing, such as that imposed by the COVID-19. Notwith-
standing the limitations of a case report, the SLP therapy
can be considered successful and the patient was able to re-
turn to work and carry out autonomously his previous activ-
ities. Therefore, we support it as a feasible approach offering
patients and their families the opportunity to continue the
speech and language rehabilitation pathway, even at the time
of a pandemic. Randomized controlled trials with follow-up
are needed to confirm the utility and verify the effectiveness
of telespeech therapy in PSA and other clinical contexts.
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