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ABSTRACT

Background: Although speech and language therapy (SLT) is central to post-stroke aphasia rehabilitation, global SLT provision
often falls short of recommended dosages. In response, interest has grown in technology-based interventions, including therapy
software, virtual reality (VR) and artificial intelligence (AI) tools. However, current evidence for the effectiveness of technology is
fragmented, and no recent review offers a comprehensive synthesis across these three modalities.

Aim: This review examined the range of technologies used in aphasia assessment and therapy and summarised their effectiveness
across different intervention targets. The two research questions were: (1) What types of technology have been investigated for
assessing and treating people with aphasia (PWA)? (2) How effective is the use of technology in the assessment and treatment of
PWA?

Methods: A systematic search of four databases (PubMed, PsycINFO, Web of Science and Scopus) covering the period 2013 to
May 2026 identified 67 included studies, of which 14 were randomised controlled trials. Studies reporting quantitative outcomes,
were peer-reviewed, and focused on technology-based intervention for PWA were eligible. Quality was appraised using the NICE
checklist. The GRADE framework was applied to evaluate certainty of evidence for each intervention target. Findings were then
synthesised narratively due to heterogeneity across study designs, and outcome measures.

Results: Three technology types were identified: computerised speech and language therapy (CSLT) (38 studies), VR (17 studies)
and AI (13 studies). AI was used predominantly for aphasia assessment and classification. The strongest and most consistent
evidence related to word-finding, where high certainty of evidence was supported by multiple RCTs delivering therapy at or
above the recommended 20-h threshold. For language production and comprehension, functional communication, and reading,
outcomes were more variable, reflecting moderate certainty of evidence, and inconsistent dose adherence. Writing interventions
received a low certainty rating, reflecting small samples, limited blinding and task-specific rather than generalised gains. Across
domains, higher-dose studies were consistently associated with better outcomes, which may suggest that technology functions
primarily as a tool to enable high-intensity practice rather than as an independently effective treatment ingredient.

Conclusion: CSLT, VR and Al tools show promise as adjuncts to face-to-face SLT for aphasia assessment and rehabilitation. Word-
finding interventions delivered at recommended doses have the strongest evidence base. Some studies did not use technology to

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, provided the

original work is properly cited.
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support the recommended therapy dose. For other intervention targets, larger, higher-dose trials are needed. Future research

should also examine whether integrating different technology types could offer additional clinical benefit.

WHAT THIS PAPER ADDS
What is already known about the subject

* Previous systematic reviews have demonstrated the emerging role of technology in aphasia rehabilitation, with earlier work
focusing primarily on computer-based therapy or Al technologies. However, these reviews were either narrow in scope

(targeted specific technology type), or outdated.
What this study adds to the existing knowledge

* This review provides an updated, cross-technology synthesis encompassing Al, virtual reality, and computerised speech-and-

language therapy. It outlines how these tools were applied within the studies in the literature. The review also identifies

persistent limitations in therapy dosage across studies, underscoring the need for future higher-dose trials to confirm the

certainty of evidence across different intervention targets.

What are the clinical implications of this study?

* The growing evidence for computerised speech and language therapy, virtual reality, and artificial intelligence tools continues

to support their role as adjuncts to face to face SLT, particularly for language assessment and targeted word-finding

interventions. These technologies may extend therapy provision beyond clinical hours, enable therapeutic doses of practice to

be achieved, and improve consistency in assessment procedures.

1 | Background

Aphasia is a language impairment that is often caused by a stroke,
with around one in three stroke survivors affected (Goodglass
et al. 2001). For many individuals, the condition can be long-
lasting and deeply disruptive, making it difficult to communicate
and affecting their identity, relationships and day-to-day involve-
ment in life (Cruice et al. 2003; Hilari and Byng 2009). It can
interfere with all aspects of language, including understanding
and producing spoken language, as well as reading and writing
(Brady et al. 2016). Speech and language therapy (SLT) is the
principal form of rehabilitation for people with aphasia (PWA),
with professional guidelines emphasising the importance of early,
intensive and person-centred intervention to maximise outcomes
(Royal College of Speech and Language Therapists 2020). Broadly,
SLT approaches fall into two categories: those targeting lan-
guage impairments directly, and those focused on improving
functional communication in everyday life. Impairment-based
interventions aim to restore specific aspects of language by
engaging clients in structured tasks that target elements such as
phonological processing, word retrieval and sentence construc-
tion (Fridriksson and Hillis 2021). Functional communication
approaches prioritise practising language in real-life contexts
and using personalised vocabulary that supports interaction and
participation (Brady et al. 2020). Others have identified functional
communication approaches to achieve communicative success
in everyday contexts, may involve strategies such as training
communication partners, adapting the environment to patient
needs by adding personalised content to facilitate interaction and
participation (Doedens and Meteyard 2022).

Dosage has emerged as a key factor for meaningful recovery for
PWA following stroke (RELEASE Collaborators 2022). Dosage
refers to the total amount of therapy delivered (in hours). Evi-
dence from the RELEASE study shows that the most substantial
benefits of therapy for PWA occur with a dose of therapy of

between 20 and 50 h. Therapy sessions should occur between
three and five times a week, with a total weekly dose of between
2 and 4 h. Despite these findings, many individuals worldwide
receive much less therapy than is recommended. For instance,
in the UK, Palmer et al. (2019) found that individuals more
than 3 months’ post-stroke received a median of just 380 min
of SLT over a 3-month period, which is equivalent to only
30 min per week. In Australia, 80% of SLTs in acute care
settings reported providing therapy at low to moderate intensities,
typically offering only one to two sessions weekly, amounting to
around 90 min of therapy a week (Verna et al. 2009). A range of
barriers contribute to this persistent shortfall in SLT dose. These
include limited capacity, the high cost of long-term rehabilitation
and a lack of continuity in care after discharge from inpatient
services (Arntz et al. 2023; Monnelly et al. 2023). In response
to these problems, there is growing interest in technology-based
interventions that can support provision of services and increase
therapy intensity and accessibility for PWA (Nichol et al. 2023).

Over the past two decades, tools such as computer programs,
artificial intelligence (AI) and virtual reality (VR) have been
developed to supplement or extend face-to-face therapy (Kurland
et al. 2014; Palmer et al. 2019; Qin et al. 2020; Marshall et al. 2023).
Recent clinical guidelines provide direction on rehabilitation
delivery and the role of technology: The Royal College of
Physicians’ National Clinical Guideline for Stroke (2023)
explicitly states that PWA should be offered access to appropriate
practice-based digital therapies to overcome access barriers.
Additionally, the National Institute for Health and Care
Excellence (NICE) stroke guidelines (2023) set standards for
stroke rehabilitation (including SLT intensity) and support the
use of computer-based therapy for word finding for PWA.

Although interest in technology-based approaches for aphasia
rehabilitation has grown steadily, current research in this area
remains fragmented and uneven (Kidd and Garcia 2022). The last
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review that addressed a wide range of technological interventions
in aphasia rehabilitation was conducted a decade ago by Zheng
et al. (2016). Since then, other reviews have explored develop-
ments within this field but with a narrow focus or different
aims. For example, Repetto et al. (2020) concentrated on VR and
mobile apps, while Adikari et al. (2023) examined the applications
of Al for aphasia diagnosis and management. Although these
contributions are valuable, they highlight the need for a broader
synthesis of technology use, and potential effectiveness in aphasia
rehabilitation.

2 | Methods

This review was conducted and reported in accordance with
the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) 2020 guidelines (Page et al. 2021) (see
Appendix 2).

2.1 | Research Questions

1. What types of technology have been investigated for assessing
and treating PWA?

2. How effective is the use of technology in the assessment and
treatment of PWA?

2.2 | Scope of the Review

The scope of this systematic review was defined using the PICO
framework. The population (P) of interest consisted of PWA.
The intervention (I) focused on technology-supported language
assessment and treatment. The comparison (C) included usual
care or no therapy, and the outcome (O) considered was the
effectiveness, improvement and accuracy of the interventions.

For this review, four databases were selected: PubMed,
PsycINFO, Web of Science, and Scopus. These platforms
have been used in previous systematic reviews investigating the
role of technology in the assessment and treatment of aphasia
(e.g., Repetto et al. 2020). Research in this area is diverse,
encompassing a broad range of technological tools, including
computerised speech and language therapy (CSLT) interventions
(e.g., Palmer et al. 2019), VR (e.g., Cherney et al. 2021) and Al
(e.g., Qin et al. 2020). No grey literature search was conducted,
and backward or forward citation searching was not performed.
The search was restricted to peer-reviewed publications indexed
within the four selected databases.

Searches for this review were conducted in two phases. The initial
search was conducted between 1 April 2024 and 5 August 2024,
covering studies published from 2013 to 2024. An updated search
was conducted in May 2026, covering the period from 1 January
2024 to 18 May 2026 in order to ensure the review captured the
most recently published evidence prior to publication. A 1-year
overlap between the two phases was retained to ensure no eligible
studies were missed at the boundary. The following search terms
were combined in the selected databases.

(Aphasi* OR Dysphasi* OR PWA OR Stroke survivors OR Stroke
victims OR Stroke patients) AND (Artificial intelligence OR
Natural language processing OR Virtual Reality OR Augmented
reality OR Gamification OR Games OR Tech* OR Tablet- based
OR Computer OR Software OR Mobile technology OR Mobile
apps) AND (Assessment OR Evaluation OR Intervention OR
Treatment OR Therapy OR self manage*).

Full Boolean search strings for each database, including all
applied limits and filters, are provided in Supplementary File
1.

2.3 | Eligibility Criteria

1. Date: The review was limited to studies published between 1
January 2013 and 18 May 2026.

2. Language: Only studies published in English were consid-
ered for this review.

3. Population: Eligible studies must include individuals with
aphasia as a primary target group.

4. Interventions: Included studies must examine technologi-
cal interventions aimed at language assessment or rehabilita-
tion for PWA.

Studies focusing on augmentative and alternative communica-
tion (AAC), teletherapy or transcranial direct current stimulation
(tDCS) were excluded. AAC was excluded due to its emphasis
on providing alternative ways of communicating rather than
supporting recovery of verbal language through technology-based
interventions. Teletherapy studies were excluded if the primary
purpose of the technology was to facilitate therapist-delivered
sessions remotely, such as videoconferencing platforms used
solely as a substitute for face-to-face SLT, as these represent a
mode of service delivery rather than a distinct therapeutic tool.
Studies were retained where technology served as the primary
intervention method, including those with an element of remote
or hybrid supervision, provided that the technology itself enabled
independent or self-managed practice by the participant. This
distinction reflects the review’s focus on the therapeutic potential
of technology as a tool to extend and intensify practice, rather
than as a delivery channel for face-to-face therapy. Addition ally,
tDCS was also excluded, as it involves direct neuromodulation
rather than engaging users in interactive, task-based therapy
(Floel 2014). Moreover, tDCS requires administration by trained
professionals and does not align with the idea of increasing
therapy dose for PWA.

5. Data Type: Only studies reporting quantitative outcomes
related to the effectiveness of the technological interventions
were included.

6. Study Design: Accepted designs included experimental
studies, randomised controlled trials, quasi-experimental
research, case studies, cohort studies, observational, and
analytical studies and case-control studies. Editorials, letters,
conference abstracts and academic theses were excluded.

Search results were screened for eligibility in two stages: first by
title and then by abstract. Duplicates were removed using Excel
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software. Screening was conducted primarily by the first author.
To ensure screening reliability, approximately 25% of the total
records (n = 687) were independently screened by a third author
at all screening stages (title, abstract and full text as needed).
Only two discrepancies were identified across this subset, which
were resolved through discussion between the two reviewers
(agreement rate = 99.7%).

2.4 | Ethical Considerations

The current study is a systematic review of previously pub-
lished peer-reviewed articles and did not involve primary data
collection or direct contact with human participants. Therefore,
formal institutional ethical approval was not required. However,
the review adhered to rigorous academic and ethical reporting
frameworks by conducting all data extraction, quality checks and
reporting in strict alignment with the PRISMA (2020) guidelines.

2.5 | Data Extraction Process

An Excel spreadsheet was created to extract and organise infor-
mation from each included study. This spreadsheet captured
key information relevant to understanding the effectiveness of
technological interventions in the assessment and treatment
of aphasia including: the study aim, design (e.g., randomized
controlled trials), participant characteristics (e.g., sample size,
aphasia type), intervention length and dose and the specific out-
come measures used to evaluate success; intervention accuracy,
efficacy, effectiveness; clinical application (e.g., setting of use);
degree of personalisation, and presence of feedback mechanisms.
Where studies reported multiple outcomes or time points, data
were extracted for final post-treatment results when available.
The data extraction process also recorded whether each study
had a comparison group, the specific intervention target (e.g.,
improvement in word finding), the type of technology used (e.g.,
VR), and the language used within the intervention. The clinical
use of the technology, including whether it was delivered during
face-to-face SLT sessions or used independently at home, was also
documented.

If outcome reporting was inconsistent or unclear, the reviewers
agreed on a set of guiding principles in advance and applied them
consistently (i.e., prioritising final post-treatment outcomes over
interim results, selecting the primary outcome specified by the
study where multiple outcomes were reported, and extracting
data from the main participant group when subgroup data were
presented). Where data were missing or unclear, no assumptions
were made; fields were recorded as ‘Not reported’ (NR). The
authors jointly discussed and agreed on the most relevant data
items to be extracted prior to the process. Data extraction was then
conducted by one reviewer (the first author).

2.6 | Data Synthesis

All included studies were eligible for synthesis. A narrative
synthesis approach was adopted to integrate findings across the
included studies, following guidance by Popay et al. (2006).
Meta-analysis was not feasible due to substantial heterogeneity
across the included studies. The specific sources of this het-

erogeneity included variation in study designs, ranging from
single-case experimental designs to multicentre RCTs; diversity
in intervention targets, technology types and delivery contexts;
inconsistency in outcome measures, with studies using differ-
ent naming batteries, standardised language assessments and
bespoke tools that are not directly comparable; and considerable
variation in therapy dose and follow-up periods. Even within the
word-finding domain, where the largest number of RCTs was
concentrated, partial quantitative synthesis was not appropriate,
as studies reported a mixture of between-group and within-
group outcomes, used different primary outcome measures such
as the Object and Action Naming Battery, Word Retrieval Test,
and Philadelphia Naming Test, and targeted different sets of
personally relevant words, making pooled effect estimates unin-
terpretable. No attempt was made to pool results statistically, as
preliminary examination of outcome measures and reporting for-
mats confirmed that pooled estimates would not be meaningful
even within the most homogeneous subgroups.

Studies were first charted to summarise their key features
and outcomes, and then iteratively compared to identify pat-
terns, relationships and differences. Groupings were developed
according to the primary intervention target rather than by
technology type, because similar technologies were used for
different therapeutic aims and in diverse clinical settings. Group-
ing by intervention target provided a clinically meaningful
way to compare how technology supported specific aspects of
language rehabilitation across studies. Following Popay et al.
(2006), similarities and differences were explored within each
intervention target by examining the dose and delivery context
of interventions, and the consistency and magnitude of reported
outcomes. Methodological features, including sample size, design
and risk of bias, were also considered to understand how study
quality contributed to convergence or divergence in findings. This
process facilitated an interpretive synthesis that accounted for
both outcome patterns and the contextual factors shaping them.

2.7 | Quality Assessment of the Included Studies

A quality assessment of the included studies was conducted
in two stages. The two-stage approach was adopted because
individual study quality and overall certainty of evidence address
different but complementary questions. The National Institute
for Health and Care Excellence (NICE) checklist was applied at
the individual study level to evaluate how well each study was
designed and conducted, and to identify specific sources of bias
within each study. The GRADE (Grading of Recommendations,
Assessment, Development and Evaluation) framework was then
applied at the level of the evidence body, drawing on the
NICE ratings alongside other criteria including inconsistency,
indirectness, imprecision and publication bias, to determine the
overall confidence that can be placed in the findings for each
intervention target. This sequential approach is consistent with
established systematic review methodology, in which study-level
risk of bias informs, but does not solely determine, the certainty
of the wider evidence base.

First, each study was assessed using NICE quality appraisal tool,
specifically the Appendix F 27-question checklist. This checklist
evaluates five key sections: population, methods, outcomes,
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analysis and summary. Appendix 1 sets out the NICE response
options used for each intervention checklist item. Another inde-
pendent researcher (the third author) reviewed approximately
20% of the included studies (n = 13) to verify the consistency and
accuracy of the NICE quality appraisal ratings. One discrepancy
was identified, which was resolved through discussion between
the two reviewers, yielding an overall agreement rate of 92.3% (see
Table 3). Second, following the individual study assessments,
the GRADE framework was employed to evaluate the strength
and certainty of the evidence for the identified outcomes. This
framework evaluates studies based on their design, with ran-
domised controlled trials (RCTs) starting as high-quality evidence
and observational studies as low-quality evidence. Factors that
can downgrade the quality of evidence include study design
limitations (risk of bias), inconsistency of results, indirectness of
evidence, imprecision and publication bias (Schunemann et al.
2013), (see Table 4).

3 | Results

The PRISMA flowchart (Figure 1) shows the results of the study
selection process.

3.1 | Study Design

The 67 included studies include a range of study designs, sample
sizes and technologies aimed at improving or assessing language
abilities in PWA. Experimental studies constituted the largest
group at 29.85% (n = 20), typically employing non-randomised
or within-subject pre-post designs, generally considered pre-
liminary in nature and focusing on feasibility, usability, or
early evidence of effectiveness rather than strong evidence.
Randomised controlled trials (RCTs) represented 20.90% (n = 14),
providing the strongest level of individual study evidence in
the review. Observational and analytical studies accounted for
17.91% (n = 12), followed by case series at 5.97% (n = 4).
Quasi-RCTs and controlled clinical trials each represented 4.48%
(n = 3). Case studies, single-case experimental designs and pre-
post cohort or group analysis studies each comprised 2.99%
(n = 2). The remaining designs (prospective single-group, pilot
non-inferiority, single-case crossover, single-case pilot and non-
concurrent multiple baseline single-case experimental) each
contributed one study (1.49%) (as shown in Table 1).

3.2 | Sample Size

Sample sizes varied considerably across the 67 included studies.
The majority involved fewer than 50 participants, accounting
for 73.13% of studies (n = 49). Studies with medium sample
sizes, ranging from 50 to 200 participants, represented 17.91%
(n =12), while 8.96% (n = 6) involved over 200 participants. It is
worth noting that, with the exception of Palmer et al. (2019), the
larger samples are predominantly found among the assessment
studies. This reflects the methodological approach common to
Al-based assessment research, where studies frequently drew on
pre-existing labelled speech corpora, most notably AphasiaBank,
rather than recruiting new participants, making large sample
sizes more feasible than in controlled intervention trials (as
shown in Table 1).

3.3 | Languages Used Across Studies

Most of the studies were conducted in English, 39 out of 67
(58.21%). Italian and French were both represented in six studies
each (8.96%), followed by Spanish in five studies (7.46%). Turkish,
German and Mandarin were each used in two studies (2.99%),
while Portuguese, Arabic, Russian, Malayalam, Chinese and
Cantonese were each used in a single study (1.49%) (as shown
in Table 1). One study was bilingual, incorporating both English
and French stimuli and participants (Dupuis Desroches et al.
2026). This distribution highlights a continued predominance
of English-speaking populations in the literature, though the
range of languages represented has broadened in comparison to
earlier reviews in this field. Furthermore, two studies conducted
in languages other than English used English-based assessments
as outcome measures, namely, the Western Aphasia Battery and
the Boston Naming Test, which were translated or adapted for
Mandarin by Liu et al. (2021) and Arabic by Elhakeem et al.
(2021).

3.4 | Adherence to Recommended Dose for the
Intervention Targets (per %)

Across the therapy-focused studies, dose varied considerably by
intervention target. Reading showed the lowest adherence to
the recommended 20-h threshold, with 33.3% of studies with
reported dose meeting this benchmark (n = 2 of 6). Functional
communication reached 50.0% (n = 3 of 6), writing 60.0% (n = 3
of 5), language production and comprehension 68.4% (n = 13
of 19) and word finding showed the highest adherence at 70.6%
(n =12 of 17). Studies where dose was not reported are excluded
from these calculations. These patterns suggest that underdosing
remains a challenge across all intervention targets and may partly
account for the variable effectiveness observed in domains with
lower dose adherence, as shown in Table 2.

4 | Risk of Bias and Certainty of Evidence Results

Across the 67 included studies, 7.5% were rated High quality
(n = 5), 41.8% Moderate (n = 28) and 50.7% Low (n = 34)
indicating that the majority of the included studies have a
moderate to high risk of bias (see Table 3). Examining the pattern
of ratings across the five NICE domains reveals both strengths and
consistent limitations in the included literature. The outcomes
domain was the most consistently well-addressed, with 80.6%
of studies rated as effectively reducing potential for bias in this
domain (n = 54). By contrast, the analysis and summary domains
were the most problematic, with notable bias ratings recorded
in 14.9% (n = 10) and 10.4% (n = 7) of studies respectively,
most commonly reflecting limited blinding, inadequate statistical
reporting and insufficient description of analytical procedures.
The high-quality studies, all RCTs with adequate randomisation
and analytical rigour (Elhakeem et al. 2021; Harrison et al. 2023;
Kurul et al. 2026; Liu et al. 2021; Palmer et al. 2019), carry
the greatest weight in the GRADE certainty assessments (see
Table 4). Six intervention targets were identified across the
included studies: technology-based assessment accuracy, word
finding, language production and comprehension, functional
communication, reading and writing.

International Journal of Language & Communication Disorders, 2026

50f28

ASUAOIT suowwo)) aANeaI) a[qesrfdde o) Aq pauraA03 ale SA[ANIL Y 2SN Jo SA[NI 10J KIRIqIT AUI[UQ AJ[IAN UO (SUONIPUOI-PUE-SULIA)/W0Y* K[Im KIeIqrjauruoy/:sdny) suonipuo)) pue suia ], 3y 39S *[9707/60/#1] U0 Areiqry aurjuQ KIAN “9UR[[2IXH 218D pue (e I0j Amnsu] [euoneN ‘GIIN Aq ZZE€0L $869-09+1/1 11 1°01/10p/wod Ka[im’Areiqraur[uo//:sdny woiy papeo[umod ‘S ‘9707 ‘+86909+1



TABLE 1 | Study characteristics.
Intervention
Study ID Design Sample size  target/Assessment Technology type  Language
(Abad et al. 2013) Observational/analytical 16 Aphasia assessment Computerised Portuguese
software (ASR)
(Baker et al. 2023) Observational/analytical 181 Aphasia assessment  Artificial intelligence ~ English
(Ballard et al. 2019) Experimental 5 Aphasia assessment Computerised English
software
(Cong et al. 2024) Observational/analytical 782 Aphasia assessment  Artificial intelligence =~ English
(Day et al. 2021) Observational/analytical 238 Aphasia assessment  Artificial intelligence English
(Dupuis Desroches Observational/analytical 828 Aphasia assessment  Artificial intelligence  English &
et al. 2026) French
(Fergadiotis et al. Controlled clinical trial 47 Aphasia assessment Computerised English
2019) software
(Fontan et al. 2024) Observational/analytical 34 Aphasia assessment  Artificial intelligence French
(Herath et al. 2022) Observational/analytical 54 Aphasia assessment  Artificial intelligence =~ English
(Ivanova et al. 2021) Experimental 191 Aphasia assessment Computerised Russian
software
(Kristinsson et al. Experimental 116 Aphasia assessment  Artificial intelligence ~ English
2020)
(Le et al. 2016) Observational/analytical 31 Aphasia assessment  Artificial intelligence ~ English
(Le et al. 2018) Observational/analytical 588 Aphasia assessment  Artificial intelligence ~ English
(Mahmoud et al. 2021)  Observational/analytical 46 Aphasia assessment  Artificial intelligence =~ Mandarin
(Metu et al. 2024) Observational/analytical 34 Aphasia assessment  Artificial intelligence ~ English
(Newton et al. 2013) Experimental 15 Aphasia assessment Computerised English
software
(Qin et al. 2020) Observational/analytical 210 Aphasia assessment  Artificial intelligence ~Cantonese
(Vallila-Rohter et al. Experimental 50 Aphasia assessment Computerised English
2018) software
(Vaitheeshwari et al. RCT 30 Aphasia assessment; Virtual reality + Mandarin
2026) Language production Artificial intelligence
& comprehension
(Wall et al. 2018) Experimental 96 Aphasia assessment Virtual reality English
(Atalik and Kayikel Experimental 7 Word finding Computerised Turkish
2025) software
(Cancer et al. 2026) RCT 9 Word finding Virtual reality Italian
(Gonzalez-Sanchez Pre-post cohort 10 Word finding Computerised Spanish
and Vereda Alonso software
2025)
(Grechuta et al. 2016) Case series 2 Word finding; Virtual reality Spanish
Language production
(Grechuta et al. 2019) RCT 17 Word finding Virtual reality Spanish
(Grechuta et al. 2020) Experimental 10 Word finding Virtual reality Spanish
(Harrison et al. 2023) Experimental 83 Word finding Computerised English
software
(Joubert et al. 2024) Single-case experimental 1 Word finding Computerised French
software
(Kurland et al. 2014) Experimental 8 Word finding Computerised English
software
(Continues)
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TABLE 1 | (Continued)

Intervention
Study ID Design Sample size  target/Assessment Technology type  Language
(Kurland et al. 2018) Experimental 21 Word finding Computerised English
software
(Kurul et al. 2026) RCT 92 Word finding Virtual reality Turkish
(Lavoie et al. 2018) Case series 4 Word finding Computerised French
software
(Marshall et al. 2013) Experimental 9 Word finding Computerised English
software
(Palmer et al. 2012) RCT 34 Word finding Computerised English
software
(Palmer et al. 2019) RCT 278 Word finding Computerised English
software
(Robinaugh et al. Single-case experimental 1 Word finding Computerised English
2024) software
(Routhier et al. 2016) Case series 2 Word finding Computerised French
software
(Upton et al. 2024) RCT 27 Word finding Computerised English
software
(Burdea et al. 2015) Case study 1 Language Virtual reality English
comprehension
(Cherney and Van Experimental 16 Language production Virtual reality English
Vuuren 2022)
(Cherney et al. 2021) RCT 32 Language production Virtual reality English
& comprehension
(De Luca et al. 2018) RCT 32 Language production Computerised Italian
& comprehension software
(De Luca et al. 2023) Controlled clinical trial 30 Language Virtual reality Italian
comprehension;
Reading; Writing
(Des Roches et al. Prospective single-group 51 Language production; Computerised English
2015) design Reading; Writing software
(Elhakeem et al. 2021) RCT 50 Language production Computerised Arabic
& comprehension software
(Giachero et al. 2020) RCT 36 Language Virtual reality Italian
comprehension; Word
finding
(Grasso et al. 2025) Pre-post group analysis 20 Language production Computerised English
(single-subject multiple software
baseline)
(Imaezue 2025) Single-case crossover 3 Language production Computerised English
(counterbalanced) software
(Kesav et al. 2017) RCT 20 Language Computerised Malayalam
comprehension; software
Reading
(Krzok et al. 2017) Experimental 16 Language production Computerised German
& comprehension software
(Liu et al. 2021) Controlled clinical trial 63 Language production Computerised Chinese
& comprehension software
(Marshall et al. 2023) Case series 2 Language production Virtual reality English
(Continues)
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TABLE 1 | (Continued)

Intervention
Study ID Design Sample size  target/Assessment Technology type  Language
(Ruiz Ares et al. 2025) Experimental 40 Language production Computerised Spanish
& comprehension software
(Spaccavento et al. Pilot non-inferiority 22 Language production; Computerised Italian
2021) Writing software
(Stark and Warburton Experimental 10 Language production Computerised English
2018) software
(Wischmann et al. RCT 104 Language production Computerised German
2025) & comprehension software
(Braun and Cherney Experimental 10 Functional Computerised English
2025) communication software
(Cetinkaya et al. 2024) Experimental 5 Functional Computerised English
communication; software
Reading; Writing;
Language production
& comprehension
(Cherney et al. 2019) Experimental 20 Functional Virtual reality English
communication
(Kalinyak-Fliszar Experimental 4 Functional Virtual reality English
et al. 2015) communication
(Marshall et al. 2016) Quasi-RCT 20 Functional Virtual reality English
communication
(Marshall et al. 2020) RCT 34 Functional Virtual reality English
communication
(Cancer et al. 2026) Single-case pilot 2 Reading Computerised Italian
software
(Caute et al. 2019) Quasi-RCT 21 Reading Computerised English
software
(Donoso Brown etal.  Non-concurrent multiple 6 Reading Computerised English
2025) baseline SCED software (mobile app
+ self-monitoring
adjuncts)
(Lavoie et al. 2015) Case study 1 Writing Computerised French
software
(Marshall et al. 2018) Quasi-RCT 21 Writing Computerised English
software

4.1 | Types of Technological Solutions

A range of technologies have been used in aphasia rehabilitation
studies, each offering distinct features and applications. Although
terminology may vary across studies, the key approaches can
be broadly categorised into three main types: computerised SLT
(38 studies, 56.72%), VR (17 studies, 25.37%) and Al (13 studies,
19.40%). One study employed a combination of VR and Al
(Vaitheeshwari et al. 2026) and is therefore reflected in the
counts for both categories. The following sub-sections introduce
these technologies, outlining their key features and differences in
application within the included studies.

4.2 | Computerised Speech and Language Therapy

CSLT provides flexible and intensive therapy, allowing patients
to practise language tasks independently while SLTs oversee
the progress remotely. CSLT platforms are designed to provide
high-intensity therapy, offering patients the ability to repeat
exercises as often as necessary. For instance, in the Big CACTUS
trial, CSLT enabled long-term post-stroke aphasia participants to
engage in customised daily language tasks, showing that self-
directed practice can complement face-to-face therapy (Palmer
et al. 2019). A key feature of the systems in the studies was the
ability to deliver tailored exercises targeting individual language
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TABLE 2 | Dosage for therapy-focused studies.

Intervention target Study ID Dose (total hours)  Meets >20 h (RELEASE, 2022)
Writing
(Spaccavento et al. 2021) 33h Yes
(De Luca et al. 2023) 18h No
(Des Roches et al. 2015) 40 h Yes
(Lavoie et al. 2015) NR Uncertain
(Marshall et al. 2018) 12h No
(Cetinkaya et al. 2024) ~36.5h Yes
Reading
(De Luca et al. 2023) 18h No
(Des Roches et al. 2015) 40h Yes
(Kesav et al. 2017) 12h No
(Caute et al. 2019) 14h No
(Cancer et al. 2026) 5h No
(Cetinkaya et al. 2024) 36.5h Yes
(Donoso Brown et al. 2025) NR Uncertain
Language production and comprehension
(Cherney and Van Vuuren 27h Yes
2022)
(Cherney et al. 2021) 54 h Yes
(Burdea et al. 2015) NR Uncertain
(De Luca et al. 2018) 18 h No
(Des Roches et al. 2015) 40h Yes
(Elhakeem et al. 2021) 48 h Yes
(Grechuta et al. 2016) 27h Yes
(Krzok et al. 2017) 32h Yes
(Liu et al. 2021) 12h No
(Marshall et al. 2023) 20h Yes
(Spaccavento et al. 2021) 33h Yes
(Stark and Warburton 2018) 9.5h No
(De Luca et al. 2023) 18h No
(Giachero et al. 2020) 96 h Yes
(Kesav et al. 2017) 12h No
(Ruiz Ares et al. 2025) >45h Yes
(Wischmann et al. 2025) <20 h supervised No
(acute setting)
(Grasso et al. 2025) ~20-24 h Yes
(Imaezue 2025) 30h Yes
(Vaitheeshwari et al. 2026) NR Uncertain
(Cetinkaya et al. 2024) 36.5h Yes
Functional communication
(Kalinyak-Fliszar et al. 2015) 2h No
(Marshall et al. 2016) 25h Yes

(Continues)
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TABLE 2 | (Continued)

Intervention target Study ID Dose (total hours) Meets >20 h (RELEASE, 2022)
(Marshall et al. 2020) 21h Yes
(Cherney et al. 2019) 1h No

(Braun and Cherney 2025) 2h No
(Cetinkaya et al. 2024) 36.5h Yes
Word finding
(Palmer et al. 2012) 25h Yes
(Marshall et al. 2013) 15h No
(Kurland et al. 2014) 48 h Yes
(Grechuta et al. 2016) 27h Yes
(Routhier et al. 2016) 20h Yes
(Kurland et al. 2018) 9h No
(Grechuta et al. 2019) 23 h Yes
(Lavoie et al. 2018) 13.5h No
(Grechuta et al. 2020) 20 h Yes
(Harrison et al. 2023) 28 h Yes
(Upton et al. 2024) 60 h Yes
(Palmer et al. 2019) 28 h Yes
(Giachero et al. 2020) 96 h Yes
(Atalik and Kulak Kayikci NR Uncertain
2025)
(Robinaugh et al. 2024) 8h No
(Cancer et al. 2026) 10h No
(Gonzalez-Sanchez and 30h Yes
Vereda Alonso 2025)
(Kurul et al. 2026) 40h Yes
(Joubert et al. 2024) NR Uncertain

Notes: Several studies appear more than once because they evaluated more than one intervention target. Studies with partial or incomplete dosage information

are noted.
Abbreviation: NR, not reported.

impairments (e.g., Elhakeem et al. 2021). Across the 38 CSLT
studies in this review, a variety of platforms have been used
to deliver therapy, including smartphones and tablets, which
enabled PWA to engage in self-administered therapy across
different platforms (see Table 1).

Beyond therapy delivery, CSLT has also been applied to lan-
guage assessment. Some CSLT systems include standardised
assessments, such as the adaptive Philadelphia Naming Test-
CAT, which adjusts item difficulty in real-time based on the
user’s responses. Some authors argued that this adaptability
of computer-based assessments may reduce cognitive load and
improve diagnostic precision, which makes the experience less
demanding for PWA (Fergadiotis et al. 2019; Newton et al. 2013).
In short, CSLT represents the most widely used technology in this
review, functioning both as a treatment delivery platform and as
an assessment tool, with its key strength lying in its capacity to
support high-intensity, self-directed practice at a scale that may
not be feasible in routine clinical settings.

4.3 | Virtual Reality

Across the VR studies in this review, the technology was
predominantly applied to functional communication and word
finding, with immersive and semi-immersive formats offering
distinct but complementary approaches to language practice for
PWA. VR offers an opportunity for an immersive, interactive
experience for PWA. Unlike face-to-face therapy approaches,
VR allows patients to engage in simulated environments that
imitate real-world communication scenarios (Kalinyak-Fliszar
et al. 2015). For example, EVA Park is a virtual world designed
specifically for PWA, offering a range of real-world locations
such as cafes, health centres and restaurants (Marshall et al.
2016). This environment provides a space where patients can
practise communication skills with others in a virtual context.
The interaction occurs through avatars, allowing users to com-
municate via speech or typing, aiming to reduce feelings of
embarrassment and increasing motivation for language practice
(Marshall et al. 2020). Kalinyak-Fliszar et al. (2015), introduced
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TABLE 3 | Risk of bias results following NICE guidelines.

Study Population Methods Outcomes Analysis Summary Quality rating
(Abad et al. 2013) + + ++ + + Low
(Atalik and Kulak Kayike1 2025) + + + + + Low
(Baker et al. 2023) ++ + ++ ++ + Moderate
(Ballard et al. 2019) + + ++ + + Low
(Braun and Cherney 2025) + ++ + ++ + Moderate
(Burdea et al. 2015) + + + — — Low
(Cancer et al. 2026) + + + + + Low
(Cancer et al. 2026) + + ++ — + Low
(Caute et al. 2019) + + + + + Low
(Cetinkaya et al. 2024) + + ++ + + Low
(Cherney and Van Vuuren 2022) ++ + ++ + + Moderate
(Cherney et al. 2019) + + ++ ++ + Moderate
(Cherney et al. 2021) ++ + ++ + + Moderate
(Cong et al. 2024) ++ + ++ + + Moderate
(Day et al. 2021) ++ + ++ ++ + Moderate
(De Luca et al. 2018) + + ++ + + Low
(De Luca et al. 2023) + + ++ ++ + Moderate
(Des Roches et al. 2015) ++ + ++ + + Moderate
(Donoso Brown et al. 2025) — + + + + Low
(Dupuis Desroches et al. 2026) ++ + ++ ++ + Moderate
(Elhakeem et al. 2021) ++ ++ ++ ++ ++ High
(Fergadiotis et al. 2019) ++ + ++ ++ + Moderate
(Fontan et al. 2024) + + ++ + + Low
(Giachero et al. 2020) + ++ ++ + + Moderate
(Gonzalez-Sanchez and Vereda Alonso + + ++ + + Low
2025)
(Grasso et al. 2025) + ++ ++ ++ + Moderate
(Grechuta et al. 2016) + + ++ — — Low
(Grechuta et al. 2019) ++ + ++ — — Low
(Grechuta et al. 2020) ++ + ++ — + Low
(Harrison et al. 2023) ++ ++ ++ ++ ++ High
(Herath et al. 2022) ++ + + + + Low
(Imaezue 2025) + ++ ++ ++ + Moderate
(Ivanova et al. 2021) ++ + ++ + ++ Moderate
(Joubert et al. 2024) + + + + + Low
(Kalinyak-Fliszar et al. 2015) + + ++ — — Low
(Kesav et al. 2017) + + ++ + + Low
(Kristinsson et al. 2020) ++ + ++ + + Moderate
(Krzok et al. 2017) + + ++ ++ + Moderate
(Kurland et al. 2014) + + ++ + — Low
(Kurland et al. 2018) + + ++ + + Low
(Kurul et al. 2026) ++ ++ ++ ++ ++ High
(Lavoie et al. 2015) + + + + + Low
(Continues)
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TABLE 3 | (Continued)
Study Population Methods Outcomes Analysis Summary Quality rating
(Lavoie et al. 2018) + + ++ + + Low
(Le et al. 2016) + + ++ — + Low
(Le et al. 2018) ++ + + ++ + Moderate
(Liu et al. 2021) ++ ++ ++ ++ ++ High
(Mahmoud et al. 2021) + + ++ ++ ++ Moderate
(Marshall et al. 2013) + + ++ + — Low
(Marshall et al. 2016) ++ + ++ + + Moderate
(Marshall et al. 2018) + + ++ ++ + Moderate
(Marshall et al. 2020) + ++ ++ + + Moderate
(Marshall et al. 2023) + + ++ — — Low
(Metu et al. 2024) + + ++ + + Low
(Newton et al. 2013) + ++ + + + Low
(Palmer et al. 2012) + ++ ++ ++ + Moderate
(Palmer et al. 2019) ++ ++ ++ ++ ++ High
(Qin et al. 2020) ++ + ++ + + Moderate
(Robinaugh et al. 2024) + + + ++ + Low
(Routhier et al. 2016) + + ++ — + Low
(Ruiz Ares et al. 2025) + + + + + Low
(Spaccavento et al. 2021) ++ + ++ — + Low
(Stark and Warburton 2018) + + ++ ++ + Moderate
(Upton et al. 2024) + + ++ ++ ++ Moderate
(Vaitheeshwari et al. 2026) + + ++ ++ + Moderate
(Vallila-Rohter et al. 2018) + + ++ + + Low
(Wall et al. 2018) + + ++ + + Low
(Wischmann et al. 2025) + + ++ ++ + Moderate
Key: ++ = Study design effectively reduces potential for bias | + = Unclear or may not have fully addressed all potential sources of bias | — = Notable sources of

bias present.

a virtual clinician (VC) to guide participants through scripted
dialogues aimed at supporting functional communication. This
approach can allow PWA to practise everyday communication
tasks in a structured and consistent way, without requiring
continuous involvement from an SLT. In addition, features such
as motion tracking and real-time feedback, may contribute to
making therapy more interactive and potentially adaptable to
individual needs (De Luca et al. 2023). On the other hand, fully
immersive headset-based VR has also been explored; Kurul et al.
(2026) conducted the first large RCT using immersive VR for
naming therapy, demonstrating significantly greater gains than
face-to-face therapy alone. It is worth noting that immersive
VR, like CSLT, may also function partly as a dose-enabling tool,
allowing PWA to engage in greater amounts of self-directed
naming practice than face-to-face therapy permits.

4.4 | Artificial Intelligence

Al refers to the capability of machines and computer systems to
perform tasks typically associated with human intelligence, such
as learning, problem-solving, decision-making and perception

(Russell and Norvig 2020). Its introduction into aphasia assess-
ment and treatment began with the development of Automatic
Speech Recognition (ASR) technology, which is designed to
convert speech into text. Early work in this area demonstrated
that ASR could be used to support word-naming therapy tasks,
enabling systems to detect correct or incorrect word retrieval
attempts (Abad et al. 2013). Although these approaches showed
promise for delivering automated assessment, they were ham-
pered by the atypical and variable nature of aphasic speech,
which poses a persistent challenge for automated recognition
systems.

Building on these early developments, ASR systems were
extended from isolated word recognition to the processing of
longer utterances and narratives. This shift was particularly
important for clinical contexts, where the analysis of spontaneous
speech provides different but potentially valuable diagnostic
information. For example, Qin et al. (2020) developed a deep
neural network-based ASR system trained on speech from
Cantonese speakers with and without aphasia, demonstrating
that automated transcription could be combined with story-
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TABLE 4 | GRADE result for intervention targets/assessment accuracy.

Intervention target/Assessment = Number of Certainty of
accuracy studies evidence

Comments

Technology-based assessment 21 Moderate

Word finding improvement 21 High

Language production and 21 Moderate
comprehension

Functional communication 6 Moderate

Reading skills improvement 7 Moderate

Many studies were well-designed with large sample
sizes, though a number drew on pre-existing labelled
speech corpora rather than prospectively recruited
samples, and lack of blinding was common. Reported
classification accuracies were sometimes very high,

including figures approaching 99 % in some models, but

these require cautious interpretation given small or
specific datasets, limited external validation and limited
evidence of clinical generalisability. Outcomes varied
considerably by technology type, with AT and ASR
approaches differing in clinical applicability. High
classification accuracy does not yet translate to
demonstrated patient-level benefit in real life clinical
context.

The strongest and most consistent body of evidence in
this review. Most studies reported meaningful

improvements in naming abilities across both CSLT and

VR approaches, with only Marshall et al. (2013) failing
to show significant change. The majority delivered
therapy at or above the recommended 20-h threshold,
and higher-dose studies were consistently associated
with stronger and more generalisable gains.
Generalisation to untrained items remained more
modest and variable. High certainty is maintained,
driven by consistent evidence from multiple RCTs,
though risk of bias ratings varied across studies, with
some RCTs demonstrating lower risk of bias than
others.

Most interventions produced significant within-group
gains on expressive language measures, but
between-group superiority over face-to-face SLT was
less consistent. Approximately half of the studies met
the recommended 20-h threshold, with higher-dose
studies generally reporting clearer gains. Two studies
targeted the acute post-stroke phase, where effects
cannot always be separated from spontaneous recovery.

Certainty remains Moderate given variability in designs,

populations, outcome measures and dose adherence.

Findings were mixed, reflecting predominantly
moderate-quality studies with some risk of bias from

limited randomisation or blinding. All studies had small

sample sizes, most under 40 participants, reducing
confidence in the results. Studies using virtual
environments, virtual clinician dialogue and
computer-based script training yielded measurable
improvements and high engagement. Approximately
half met the recommended dose threshold, with

higher-intensity studies reporting more consistent gains.

Studies were small and heterogeneous in design,
resulting in imprecise effect estimates. Some
demonstrated significant improvements on
standardised comprehension measures; others showed
no advantage over standard care. A minority of studies
met the recommended 20-h dose threshold.

(Continues)
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TABLE 4 | (Continued)

Intervention target/Assessment  Number of Certainty of
accuracy studies evidence Comments
Writing skills improvement 6 Low Studies had small samples and limited blinding, with

considerable variability in the extent of gains.
Task-specific improvements were more commonly
observed than generalised gains across writing
sub-skills. Around 50% of studies met the recommended
dose threshold. Low certainty reflects small samples,
limited blinding, inconsistent outcome breadth and the
absence of large, controlled trials.

Note: Some studies evaluated more than one intervention target.

2749 records identified through
selected databases “PsycINFO” (842)
“PubMed” (268) “Scopus” (1034)
“Web of Science” (605).

-

(—

2749 records screened by title and then 2200 records excluded based on the exclusion
by abstract for relevance. criteria of this review.

101 studies (full text) were assessed for
eligibility.

-

67 studies included in this review.

Study ID Sample

size

Intervention Technology type

448 studies were removed as duplicates.

34 studies were excluded for the following
reasons: (A) Tele-practice was the main target
of these studies (n=7). (B) Quantitative data is
missing (n=8). (C) AAC focused studies
(n=3). (D) Population is not aphasia (n=1). (E)
The aim is only about the intensity of the
therapy (n=3). (F) incomplete study’s results
(n=4). (G) aim was adherence to treatment
protocol, and there are missing data for
effectiveness of the intervention (n=1). (H)
Reviews studies (n=6).

Language
target /

assessment

FIGURE 1 | PRISMA flowchart for the study selection process.

level embeddings and Siamese networks to assess discourse-level
impairments.

Further advances in AI have been driven by the rapid devel-
opment of Large Language Models (LLMs), which extend the
analysis of spoken language beyond transcription by enabling
detailed examination of word and sentence-level deficits. For
instance, Cong et al. (2024) demonstrated that LLMs can identify
aphasia-related deficits and improve diagnostic accuracy when
integrated with existing language indices. At the same time,
broader applications of Al in aphasia have focused on automating
core assessment tasks such as subtype identification, severity

classification and prediction of recovery outcomes. For example,
Herath et al. (2022) developed a speech-based classification
system using deep neural networks to distinguish between levels
of aphasia severity. Similarly, Mahmoud et al. (2021) compared
classical machine-learning frameworks with convolutional neu-
ral network approaches, showing that deep learning methods
more effectively captured the complexity of aphasic language.
Extending this line of research, Kristinsson et al. (2020) applied
support vector regression to multimodal neuroimaging data to
predict aphasia severity and language performance, highlighting
the potential of machine-learning models to support outcome
prediction.
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However, the application of Al in clinical contexts raises impor-
tant considerations. Many models are trained on data drawn
from specific linguistic and demographic groups, which may
limit their generalisability across languages, aphasia types and
clinical settings, as evidenced by the substantially higher error
rates observed for PWA compared to neurologically healthy
speakers and across different languages (Dupuis Desroches et al.
2026). Furthermore, concerns around model explainability and
algorithmic transparency (Holzinger et al. 2019), as well as the
ethical use of patient speech data including informed consent and
data protection (Char et al. 2018), warrant careful consideration
before integration to clinical practice.

4.5 | Accuracy of Technology in the Assessment of
PWA

A total of 21 studies examined the use of technology for the
assessment and classification of aphasia, spanning a range of
approaches from automatic speech recognition to natural lan-
guage processing and computerised adaptations of established
assessment batteries (as presented in Table 1). The majority
focused on evaluating whether automated systems could reliably
distinguish PWA from neurologically typical speakers, classify
aphasia subtypes or severity, or digitalise some existing assess-
ment procedures. Across these studies, three broad approaches
were represented: automatic speech recognition (ASR), natural
language processing (NLP) and computerised adaptations of
established assessment tools.

ASR-based systems showed considerable variation in perfor-
mance depending on the task and speech material. Error rates for
continuous recognition of aphasic speech remained substantial
across studies, reflecting the fundamental challenge that atypical,
and phonologically variable speech poses for systems trained
predominantly on neurotypical speakers. For instance, Le et al.
(2018) reported a word error rate of approximately 37% for con-
tinuous speech, and Qin et al. (2020) reported a comparable error
rate for syllable recognition on narrative tasks, both indicating the
significant challenge of recognising speech from PWA. Recently,
Dupuis Desroches et al. (2026), the largest ASR benchmarking
study in this review, demonstrated that current models perform
up to 20 percentage points worse for PWA than for neurologically
healthy speakers, with clinically important features such as
filled pauses almost entirely missed by existing systems. These
findings temper the more optimistic word-level agreement figures
reported in earlier studies such as Ballard et al. (2019), who
found approximately 80% agreement between ASR judgements
and clinician ratings at the word level, and collectively highlight
that laboratory performance does not straightforwardly translate
to clinical utility.

NLP approaches demonstrated a wider range of applications,
from severity classification and subtype identification to
discourse-level analysis and recovery prediction. Reported
accuracies varied considerably across tasks and models, ranging
from approximately 67% for multimodal outcome prediction
(Kristinsson et al. 2020) to over 90% for binary aphasia detection
(Cong et al. 2024) and severity classification (Herath et al.
2022). However, these figures require careful contextualisation.
The majority of reported accuracies were obtained by testing

models against pre-existing labelled datasets, most notably
AphasiaBank, which is predominantly English-speaking and
drawn from specific demographic groups. Models achieving very
high classification accuracies, including figures approaching 99%
in some instances (Herath et al. 2022), were typically tested on
small, carefully curated datasets under controlled conditions, and
none were evaluated in prospective clinical settings. The validity
of these systems was assessed against SLT-labelled data, which
represents an important methodological strength; however, the
gap between classification performance on labelled corpora and
real-world clinical deployment remains substantial and largely
unexamined.

Computerised adaptations of established assessment batteries
offered more clinically proximal evidence. Studies examining
tablet-based and computer-delivered versions of tools such as the
Philadelphia Naming Test (Fergadiotis et al. 2019), the Western
Aphasia Battery (Vallila-Rohter et al. 2018) and the Russian
Aphasia Test (Ivanova et al. 2021) consistently demonstrated
strong agreement with their pen-and-paper counterparts, along-
side practical advantages including reduced administration time,
improved documentation completeness, and higher completion
rates among stroke survivors (Wall et al. 2018). These findings
suggest that computerised assessment tools can meaningfully
support clinical workflows, particularly in acute and under-
resourced settings. However, patient preferences were not uni-
formly positive, as Newton et al. (2013) found that participants
generally scored lower on computerised tasks and expressed a
preference for the presence of an SLT, a finding that serves as
an important reminder that feasibility and acceptability are not
equivalent.

Across all 21 assessment studies, none demonstrated that auto-
mated systems could replicate the full breadth of clinical
aphasia assessment, with gesture, pragmatics and connected
discourse comprehension remaining beyond the reach of current
technology.

4.6 | The Effectiveness of Aphasia Treatment
When Delivered Using Technology

This section is divided into six subsections according to the
language domain treated (intervention target): word finding,
language production, language comprehension, functional com-
munication, reading and writing skills.

5 | Word Finding

Word finding was the most extensively investigated intervention
target in this review, with 19 studies across CSLT and VR
approaches, and the highest certainty of evidence of any domain.
The evidence consistently demonstrates that technology-based
interventions produce meaningful improvements in naming for
trained targets when delivered at adequate intensity. Across
both CSLT and VR modalities, studies meeting or exceeding
the recommended 20-h threshold reported significant gains in
trained-word retrieval (e.g., Palmer et al. 2019; Kurland et al.
2014; Grechuta et al. 2019; Kurul et al. 2026). By contrast, studies
delivering below this threshold were more likely to report limited
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or absent improvement, including modest severity-dependent
gains at 9 h (Kurland et al. 2018), and no significant change
at 15 h (Marshall et al. 2013). This dose-response pattern held
across both technology types, which may suggest that technology
functions primarily as a tool to make high-intensity naming
practice feasible and sustainable for PWA rather than a shortcut
to effective therapy.

Both CSLT and VR produced comparable patterns of gain for
trained items, though their mechanisms differ. CSLT studies
predominantly used personalised word lists and cueing hier-
archies to target individual lexical deficits (e.g., Lavoie et al.
2018; Harrison et al. 2023; Upton et al. 2024; Gonzalez-Sanchez
and Vereda Alonso 2025), while VR studies embedded naming
within communicative exchanges and multisensory environ-
ments (Grechuta et al. 2016, 2019; Grechuta et al. 2020; Kurul
et al. 2026). Despite these differences in approach, the direction of
findings was consistent across both modalities at sufficient dose,
with high-quality RCTs in each demonstrating superiority over
face-to-face therapy (Palmer et al. 2019; Kurul et al. 2026).

Generalisation to untrained items was the exception rather than
the rule across the evidence base. The majority of studies reported
item-specific gains without significant transfer beyond trained
targets (e.g., Upton et al. 2024; Grechuta et al. 2020), which is con-
sistent with the broader word retrieval literature. Only two studies
demonstrated statistically significant generalisation to untrained
words, both delivered at or above the recommended dose
threshold (Atalik and Kulak Kayiker 2025; Gonzalez-Sanchez
and Vereda Alonso 2025). This may suggest that higher-intensity
protocols may be necessary but not sufficient for broader lexical
gains.

The strongest evidence came from studies that met the dose
threshold and demonstrated clear between-group superiority
(Palmer et al. 2019; Kurul et al. 2026). Moderate and Low-quality
studies according to NICE ROB assessment also predominantly
reported positive outcomes for trained items, but effect sizes were
more variable, and generalisation was rarely demonstrated.

6 | Language Production and Comprehension

Language production and comprehension was the second most
extensively investigated domain in this review, with 21 studies
spanning CSLT and VR approaches, and a moderate certainty
of evidence (GRADE; see Table 4). Across the included stud-
ies, most technology-based interventions produced significant
within-group gains on expressive language measures, though
between-group superiority over face-to-face SLT was less consis-
tent, and findings varied considerably by dose, study quality and
population.

For language production, the clearest gains were observed in
studies delivering therapy at or above the recommended 20-h
threshold. Studies comparing technology-based and therapist-
delivered approaches consistently found comparable or superior
gains in the technology group, without statistically significant
between-group differences in most cases (Spaccavento et al. 2021;
De Luca et al. 2018). Higher-intensity studies showed clearer
between-group advantages: combined computer-based and face-

to-face SLT produced significantly greater improvements in spon-
taneous speech than SLT alone (WAB spontaneous speech: 13.50
to 17.50 vs. 13.18 to 14.60; p = 0.026; Liu et al. 2021), and software-
supported therapy yielded greater gains in phrase length than
face-to-face SLT (2.80 vs. 2.12 words per phrase; p = 0.036; Elha-
keem et al. 2021). Technology-delivered script therapy produced
substantial within-group gains in spoken script production across
studies (Cherney and Van Vuuren 2022; Marshall et al. 2023),
and self-delivered iPad therapy significantly increased connected-
speech content units in all participants (p < 0.01; Stark and
Warburton 2018). Improvements were also consistently reported
on expressive-language subscales of standardised assessments
including the Western Aphasia Battery and Aachen Aphasia Test
across multiple studies (Grechuta et al. 2016; Cherney et al.
2021; Krzok et al. 2017). Script training in progressive aphasia
produced significant improvements in trained script accuracy,
speech rate and fluency disruptions, with the first group-level
evidence of generalisation to untrained topics (Grasso et al. 2025),
though gains in this context represent stabilisation rather than
recovery given the progressive nature of the condition. The only
study targeting spontaneous unscripted speech delivered entirely
at home without clinician contact found large post-treatment
effects on microlinguistic outcomes and preliminary evidence of
generalisation to untreated prompts, further supporting the dose-
enabling role of technology in independent self-management
(Imaezue 2025).

Regarding language comprehension, the clearest gains were
observed in VR-based studies. De Luca et al. (2023) reported
greater gains in auditory comprehension for the VR group
compared with face-to-face SLT (mean increase approximately
+7.6 vs. +2.3 points), maintained at 6-month follow-up
(p < 0.001). Similarly, Giachero et al. (2020) found that language
comprehension improved only in the VR group despite equivalent
SLT dose across groups (AAT auditory comprehension: 38.1 to
46.4; p = 0.004), while Vaitheeshwari et al. (2026) demonstrated
that a combined VR and AI system outperformed SLT-only on
six of nine language subtests, with the control group showing
no significant gains on any subtest. By contrast, adding CSLT to
face-to-face SLT did not produce greater comprehension gains
than SLT alone in a feasibility RCT (Kesav et al. 2017), which
may suggest that VR may offer advantages for comprehension
through its immersive communicative contexts.

Two studies targeted the acute post-stroke phase, where interpret-
ing technology effects requires particular caution. Wischmann
et al. (2025) conducted the first acute-phase RCT in this domain,
finding no significant difference on the primary outcome, though
an adjusted analysis favoured tablet-assisted SLT (p = 0.044)
and subgroup analyses revealed large effect sizes in mild and
moderate aphasia.

Notably, technology significantly increased self-directed practice
time (10 h vs. 4 h; p = 0.001), supporting its dose-enabling
role even when overall supervised dose fell below the RELEASE
threshold. Ruiz Ares et al. (2025) similarly reported significant
pre-post improvements following a digital SLT tool, though the
absence of a control group means these gains cannot be attributed
to the technology alone, as spontaneous neurological recovery is
a likely confound.
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Technology-based interventions for language production and
comprehension produced meaningful gains across the included
studies, particularly at sufficient dose, though between-group
superiority over face-to-face SLT was not consistently demon-
strated. VR showed promise for comprehension outcomes, while
CSLT demonstrated consistent benefits for production across
diverse languages. The moderate certainty rating reflects vari-
ability in study designs, inconsistent between-group effects, and
the challenges of separating technology effects from spontaneous
recovery in acute-phase studies.

7 | Functional Communication

Six studies examined functional communication using VR
and CSLT approaches, with a Moderate certainty of evidence
(GRADE,; see Table 4). Across the included studies, technology-
based interventions produced measurable improvements on
functional communication measures, though findings varied by
approach, dose and study design.

Script-based CSLT approaches showed consistent gains across
studies delivering varying doses. Computer-delivered script train-
ing produced immediate and maintained improvements in
speech accuracy and rate, with modest generalisation to con-
versational accuracy on trained topics (Cherney et al. 2019). A
subsequent study using the same approach demonstrated that
even a precisely controlled minimal dose produced significant
gains in script accuracy and rate, with meaningful generalisation
to a live communication partner (Braun and Cherney 2025).
Practising everyday dialogues with a virtual clinician produced
outcomes comparable to face-to-face SLT sessions, with improve-
ments in both informativeness and communicative efficiency
(Kalinyak-Fliszar et al. 2015).

VR-based approaches delivered at higher intensities showed
clearer and more sustained gains on standardised functional
communication measures. A quasi-RCT using EVA Park reported
significant improvements in Communication Activities of Daily
Living scores, maintained at follow-up, while a waitlist group
showed no change during the waiting period before receiving
the intervention (Marshall et al. 2016). A subsequent RCT
using the same VR environment demonstrated high participant
engagement alongside significant within-group gains in overall
language ability (Marshall et al. 2020). A multi-domain CSLT
programme delivered above the recommended dose thresh-
old produced significant improvements in functional commu-
nication confidence across all participants (Cetinkaya et al.
2024).

Technology-based interventions for functional communication
produced measurable gains across script training, virtual clini-
cian dialogue and immersive VR environments. Higher-intensity
studies reported more consistent effects, while lower-dose stud-
ies tended to show immediate but less durable gains. It is
worth noting that the variability in therapist involvement and
communicative context across studies makes it difficult to
attribute improvements solely to the technology itself. All stud-
ies had small sample sizes, and the evidence base remains
predominantly of Moderate quality, limiting the confidence

with which findings can be generalised to broader clinical
populations.

8 | Reading

Seven studies examined reading using CSLT and VR approaches,
with a Moderate certainty of evidence (see Table 4). Findings
were mixed across the included studies, with technology show-
ing clearest advantages when delivered with aphasia-friendly
adaptations and at sufficient doses.

Studies with active comparators provided the most informative
evidence. A controlled study comparing VR-based training with
face-to-face SLT found improvements on a standardised reading
subtest maintained at 6-month follow-up in the VR group, while
the face-to-face group remained stable across all timepoints (De
Luca et al. 2023). Additionally, a prospective study evaluating
iPad-based therapy with additional home practice found that
greater app use was associated with larger gains in task accu-
racy and more positive changes on standardised assessments
compared to a clinic-only group (Des Roches et al. 2015). A
quasi-RCT evaluating tablet-based reading therapy within an
aphasia-friendly interface demonstrated improvements in read-
ing from baseline to post-treatment and follow-up, whereas
a standard paper-based comparator without aphasia-friendly
supports showed no meaningful changes (Caute et al. 2019).
However, as the comparator lacked aphasia-friendly adaptations,
the observed advantage cannot be attributed to the technology
alone, and the contribution of accessibility features cannot be
disentangled from the technology effect.

Preliminary evidence from smaller studies added to the emerging
picture. A pilot study applying rhythmic reading training in post-
stroke aphasia demonstrated encouraging effect sizes for reading
speed maintained at follow-up, despite a sub-threshold dose,
representing early feasibility evidence for this novel approach
in an aphasia population (Cancer et al. 2026). A multi-domain
programme delivered above the recommended dose threshold
produced improvements in reading outcomes across all partici-
pants, though effect sizes were modest and no control condition
was included (Cetinkaya et al. 2024).

One study examined adherence to a home reading pro-
gramme rather than reading improvement directly, finding that
an aphasia-friendly self-monitoring logbook increased practice
adherence in some participants, with no consistent improvement
in reading. These findings may highlight the broader challenge
of achieving sufficient home practice dose and suggests that
adherence supports may be most effective when introduced early
in a home-based programme (Donoso Brown et al. 2025).

The evidence for technology-based reading interventions remains
mixed, with clearer benefits observed when interventions incor-
porated aphasia-friendly adaptations and were delivered at
adequate dose. Only a minority of studies met the recommended
threshold, and this may partly explain the variable gains observed
across the domain. The moderate certainty rating reflects small
samples, heterogeneous designs and the difficulty of isolating
technology effects from the influence of accessibility adaptations
and therapist involvement.
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9 | Writing

Six studies examined writing using CSLT and VR approaches,
with a low certainty of evidence reflecting small samples, limited
blinding and inconsistent outcome breadth (see Table 4).

Studies with active comparators suggested that technology-based
writing therapy may produce gains comparable to face-to-face
SLT, though the evidence does not support clear superiority. A
pilot non-inferiority study found statistically significant pre-to-
post improvements in writing across both computer-mediated
and therapist-mediated groups, with no significant between-
group difference (Spaccavento et al. 2021). Similarly, a controlled
study found closely comparable gains in writing accuracy across
technology-based and face-to-face groups, with no significant
between-group difference reported (De Luca et al. 2023). A
prospective single-group study reported gains for both trained
and untrained items following iPad-based therapy, suggesting
some degree of generalisation beyond directly practised material,
though the absence of a control group limits interpretation (Des
Roches et al. 2015).

Studies targeting specific writing sub-skills demonstrated task-
specific rather than generalised improvements. A tablet-based
intervention targeting verb writing produced substantial gains
with cueing support but more modest gains without, indicating
that improvements remained partially dependent on external
support (Lavoie et al. 2015). No significant improvement in
spelling or grammar accuracy was observed in a tablet-based
intervention targeting sentence construction, despite measurable
gains on other outcome dimensions (Marshall et al. 2018). A
multi-domain programme similarly produced non-significant
spelling gains, consistent with the pattern of variable and modest
writing outcomes observed across the domain (Cetinkaya et al.
2024).

Technology-based writing therapy showed gains broadly com-
parable to face-to-face SLT in studies with active compara-
tors, though task-specific improvements were more consistently
observed than generalised gains across writing sub-skills. The
variability in dose adherence across studies, with only around
60% of studies with reported dose meeting the recommended
threshold, may partly account for the limited breadth of improve-
ment. The Low certainty rating reflects the persistent absence
of large, controlled trials, ongoing risk of bias and the need
for future research with larger samples, higher doses and more
comprehensive outcome measurement.

10 | Discussion

The aim of this review was to examine the range of technologies
used in aphasia assessment and therapy and to summarise their
effectiveness across different intervention targets. The review
found that CSLT remains the most widely used technological
approach. Its prominence reflects both the maturity of the
software and its capacity to deliver structured, intensive therapy
at scale that is not feasible in routine clinical settings (e.g.,
Palmer et al. 2019). However, while most of the CSLT systems
have been used to deliver repetitive practice at the recommended
therapy intensities reported in this review (see Table 2), they are

primarily task-based and less able to capture the complex nature
of aphasia. VR, by contrast, was less frequently represented
in the literature but offered distinct advantages. VR simulates
real-life environments and provides opportunities to practise
communication in socially meaningful contexts. The use of
avatars and immersive settings, as shown in EVA Park (Marshall
et al. 2016), highlights how VR can address aspects of motivation,
and engagement that CSLT alone may not provide. However,
studies showed that VR interventions tended to be small-scale
and exploratory, and evidence for consistent gains in functional
communication skills remains limited, though the recent large-
scale immersive VR RCT by Kurul et al. (2026) represents an
important step toward larger-scale evidence in this domain.

Five studies within this review examined computerised and
VR approaches for aphasia assessment, showing that these sys-
tems can enhance aspects of face-to-face diagnostic procedures,
including documentation completeness and assessment effi-
ciency while maintaining precision. A larger subset of assessment
studies applied Al-based approaches, including automatic speech
recognition, and natural language processing to classify apha-
sia type, severity and discourse-level impairments, with some
models achieving high classification accuracies. At the same
time, the included studies point to notable constraints across
both computerised and Al-based approaches. These include
performance discrepancies on computerised tasks, mixed patient
preferences, reliance on carefully structured test environments,
and in the case of Al, a dependence on curated datasets that
limits generalisability across languages and clinical populations.
Beyond accuracy, the application of Al in clinical assessment
raises important considerations around model transparency, the
potential for demographic bias in training data, and the ethical
use of patient speech recordings, including informed consent and
data protection. This positions both computerised and Al-based
assessment as developing adjuncts rather than replacements for
clinician-led evaluation, with future work needing to address
ecological validity, acceptability and responsible implementation
in clinical practice.

When effectiveness of technology supported SLT is considered
across different intervention targets, the most robust evidence
relates to word-finding. The combined effectiveness and GRADE
results may allow us to address the following questions: “does
it work?” and “if so, under what conditions?”. Across the word-
finding studies, most technology-based interventions produced
clear gains in retrieval of treated words, with several RCTs and
well-designed trials showing superiority or added value over
usual care, and only one study (Marshall et al. 2013) failing
to show significant change. When set against the dose data,
a pattern emerges: the majority of word-finding interventions
(~70.6%) delivered at least 20 h of therapy, and the most robust
effects tend to come from these higher-intensity protocols (e.g.,
Upton et al. 2024), whereas studies below this threshold are more
likely to show limited or task-specific change. This aligns with
broader aphasia-dose evidence and suggests that technology is
not a “shortcut” to effective naming therapy, but rather a tool
that makes high-intensity practice feasible and sustainable for
PWA. On this basis and given that the certainty of evidence
results (GRADE) for word-finding is high (driven by consistent
evidence from multiple RCTs), we can be reasonably confident
that tech-based interventions for word-finding are effective when
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delivered at recommended intensities. However, generalisation
to untrained items remained more modest and variable, so
confidence is lower when extrapolating from item-specific gains
to wider communicative changes for PWA.

For language production, the evidence base is more
heterogeneous than word-finding. Across the included studies,
most technology-based interventions produced significant
within-group gains on expressive-language measures, including
improvements in spontaneous speech, and expressive subtests
of standardised assessments compared to face-to-face therapy.
However, between-group superiority over face-to-face SLT was
less consistent. When the effectiveness data are considered
alongside dosage patterns, a similar trend to naming emerges;
approximately 68.4% of language production studies met the
recommended minimum of 20-h, and these higher-dose studies
were generally those reporting clearer or more generalisable gains
(e.g., Cherney et al. 2021; Giachero et al. 2020). Studies delivering
lower intensities, or those relying on brief add-on components,
tended to show more modest effects or improvements limited
to the practised tasks. This dose-response pattern suggests that
technology can support high-frequency practice sufficient to
enhance production outcomes. The certainty of evidence for
language production rated as moderate in the GRADE results,
with small sample sizes and inconsistent between-group effects
limiting confidence in the generalisability of findings.

Regarding language comprehension, evidence of effectiveness
is generally positive. For instance, VR-based programmes show
the clearest gains on standardised auditory-comprehension mea-
sures, particularly when delivered at higher intensities, whereas
computer add-on approaches often produce improvements with-
out outperforming face-to-face SLT. When considered with the
dose data, similar to language production, around 68.4% of studies
met the recommended >20-h threshold, and these higher-dose
interventions were the ones most likely to show meaningful
effects. The moderate certainty of evidence reflects small sample
sizes and heterogeneous study designs, and the available trials
are few to draw firm conclusions about whether any specific
technology type offers advantages over others for language
comprehension.

For functional communication, six studies demonstrated mea-
surable improvements across script training, virtual-clinician
dialogue and VR-based conversational environments, with gains
observed on standardised functional measures including the
CADL-2 and WAB-AQ, and high levels of participant engagement
reported. Approximately half of the studies met the recom-
mended dose threshold, and these higher-intensity interventions
were generally those reporting more consistent gains. However,
these findings should be interpreted cautiously, as the evidence
rests on a small number of studies with considerable variability
in design, dose and the degree of therapist involvement, and the
moderate certainty of evidence means that future trials could
meaningfully change the current estimate.

For the effectiveness of writing, only three of the five included
studies with reported dose met the recommended 20-h thresh-
old, which may partly account for the variability in outcomes
observed across the domain. Where sufficient dose was delivered,
improvements were generally limited to specific writing sub-

skills, such as verb writing, rather than generalising across
broader writing abilities including spelling and grammar. Stud-
ies comparing technology-based and therapist-delivered writing
therapy reported broadly comparable gains. The low certainty
of evidence reflects the persistent influence of small samples,
limited blinding and inconsistent outcome breadth across studies,
and underscores the need for larger, better-controlled trials before
firm conclusions can be drawn.

Regarding reading, VR-delivered programmes and aphasia-
friendly tablet-based interfaces showed clearer improvements
on standardised comprehension measures, whereas computer
add-on approaches did not consistently outperform face-to-face
SLT. Dose adherence was notably low across this domain, with
only two studies meeting the recommended 20-h threshold,
representing 33% of studies with reported dose. This pattern may
partly explain the variable gains observed and suggests that the
potential of technology-supported reading interventions has not
yet been fully tested at adequate intensity. The moderate certainty
of evidence indicates that further research, particularly trials
delivering higher doses with active comparators, is needed to
establish the conditions under which technology-based reading
interventions can produce meaningful and generalisable gains.

A consistent methodological challenge across the included inter-
vention domains concerns the attribution of observed effects. In
most studies, technology did not function as an isolated treatment
ingredient but rather as a vehicle for delivering greater amounts
of practice than would be feasible through conventional face-to-
face SLT alone. Where technology groups outperformed controls,
it is therefore difficult to determine whether gains reflected the
specific properties of the technology or simply the additional
practice time it enabled. This distinction is particularly relevant
in studies where technology substantially increased self-directed
practice time relative to control conditions (e.g., Wischmann et al.
2025), and in cases where the comparator condition lacked fea-
tures present in the technology arm beyond the technology itself,
such as aphasia-friendly adaptations in reading tasks (Caute et al.
2019). Disentangling technology effects from dose effects and task
adaptation effects remains an important methodological priority
for future research in this field.

Although technology is increasingly presented as a means
of extending access to aphasia rehabilitation, its potential to
widen existing inequalities warrants consideration. Access to
technology-based interventions depends on factors including
device ownership, internet connectivity, digital literacy and the
availability of ongoing technical support, all of which vary
considerably across age groups, socioeconomic backgrounds and
geographic settings. Speech-language pathologists have identified
a multifactorial range of barriers to PWA use of technology,
including age, prior technology experience, physical and cog-
nitive factors, aphasia severity and cost of devices, alongside
organisational barriers such as limited funding and restricted
access to Wi-Fi and IT infrastructure (Nichol et al. 2023). The
majority of studies included in this review were conducted in
hospital or university-based settings in high-income countries,
with few reporting data on participants’ prior technology expe-
rience or access to devices outside the study context, which limits
the generalisability of findings to community and lower-resource
settings. Furthermore, the predominance of English-language
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studies identified in this review reflects a broader inequity
in the aphasia rehabilitation literature, with speakers of other
languages underrepresented both in study populations and in
validated technology tools (Kidd and Garcia 2022). Clinicians con-
sidering technology-based interventions should therefore assess
technology readiness and access alongside language impairment,
and future research should attend explicitly to questions of
equity, including the development of aphasia-friendly, culturally
appropriate interfaces and the feasibility of technology-based
interventions across diverse clinical and community settings.

The findings of this review extend and contextualise those of
three prior reviews in this field. For instance, Zheng et al.
(2016) reviewed seven studies of computer therapy for aphasia,
concluding that CSLT was effective relative to no therapy and
produced comparable outcomes to clinician-delivered therapy,
though the evidence base was small and restricted to chronic,
moderate non-fluent aphasia. The current review confirms and
substantially extends this conclusion. Specifically, across 38
CSLT studies spanning a broader population and intervention
range, CSLT continues to show the most consistent evidence
of effectiveness, particularly for word-finding at adequate dose.
Another review conducted by Repetto et al. (2020) focused
specifically on VR and mobile app interventions, identifying
preliminary evidence for both approaches across 13 studies. The
current review, which includes 17 VR studies, confirms these
encouraging early signals while situating them within a dose
framework; the conclusion that VR evidence remains exploratory
and small-scale is consistent across both reviews, though the
recent large-scale immersive VR RCT by Kurul et al. (2026)
represents a meaningful step forward. Lastly, Adikari et al. (2023)
conducted a review of Al applications in aphasia across 77 studies
and concluded that AI was used predominantly for assessment
and that therapeutic applications remained limited and not yet
clinically implemented. The current review reaches a similarly
cautious conclusion regarding AI for assessment and additionally
situates these findings within a broader evaluation of certainty of
evidence which may offer more granular picture of the conditions
under which technology-based interventions are most likely to be
effective in aphasia rehabilitation.

11 | Limitations of the Current Review

This review has several limitations that should be acknowl-
edged. First, searches were limited to four databases (PubMed,
PsycINFO, Web of Science and Scopus) without grey literature
or citation tracking, which may have missed relevant studies and
cannot fully exclude publication bias. Second, initial screening of
all databases was conducted by the first author. Although the
third author independently screened 25% of records with high
inter-rater agreement (99.7%), this predominantly single-reviewer
approach may introduce screening bias. Third, data extraction
was conducted by the first author. To minimise bias, the author-
ship team pre-specified data items and handling principles for
inconsistent reporting in advance. Fourth, the NICE checklist
was applied uniformly across heterogeneous study designs to
enable consistent comparison; however, design-specific quality
tools might have identified certain sources of bias more precisely.
Fifth, heterogeneity in study designs, populations, interventions

and outcome measures necessitated narrative rather than quanti-
tative synthesis. Some quality appraisal judgements may remain
subject to reviewer interpretation despite standardised tools.
Finally, while teletherapy was clearly excluded, several included
studies incorporated remote or hybrid therapist supervision. The
contribution of therapist involvement to reported effects cannot
be fully disentangled from the effects of the technology itself.

12 | Clinical Implications

The findings of this review support the use of technology as an
adjunct to face-to-face SLT rather than a standalone intervention.
CSLT demonstrated the most consistent evidence across inter-
vention targets, particularly for word-finding when delivered at
sufficient dose and may extend practice beyond clinical contact
hours for PWA capable of self-directed engagement. VR showed
promise for functional communication and language comprehen-
sion through immersive, socially meaningful practice contexts,
while AI tools demonstrated potential for supporting aphasia
assessment and classification, though neither is yet ready for
standalone clinical use without further trial evidence. Across all
technology types, adherence to the recommended therapy dose
threshold was consistently associated with stronger outcomes,
suggesting that the primary clinical value of technology lies in its
capacity to make high-intensity practice feasible and sustainable.
For reading, writing and functional communication, the evidence
remains insufficient for specific clinical recommendations, and
larger, higher-dose trials are needed.

13 | Conclusion

This review identified three main types of technology used in
aphasia assessment and rehabilitation: CSLT, VR and Al AI
has been used predominantly for assessment and diagnostic
classification. In terms of intervention -effectiveness, the
strongest evidence relates to word-finding, where studies
delivering therapy at recommended doses show more consistent
improvements. Studies achieving the recommended threshold
of more than 20 h were more likely to report meaningful gains,
though in many cases these gains may reflect the capacity
of technology to enable greater practice intensity rather than
the specific properties of the technology itself. For language
production, comprehension, functional communication, reading
and writing, technology-supported interventions showed more
mixed outcomes, which may reflect the influence of underdosed
studies, varied study designs and small sample sizes. The
certainty of evidence for these targets was generally moderate,
except for writing, which received a low rating. Future research
should examine technology-supported interventions across all
domains with larger samples and higher doses to fully understand
their potential and may also explore whether integrating different
types of technology could offer additional clinical benefit.

Acknowledgement

The first author acknowledges the support of King Abdulaziz University.

20 of 28

International Journal of Language & Communication Disorders, 2026

ASUAOIT suowwo)) aANeaI) a[qesrfdde o) Aq pauraA03 ale SA[ANIL Y 2SN Jo SA[NI 10J KIRIqIT AUI[UQ AJ[IAN UO (SUONIPUOI-PUE-SULIA)/W0Y* K[Im KIeIqrjauruoy/:sdny) suonipuo)) pue suia ], 3y 39S *[9707/60/#1] U0 Areiqry aurjuQ KIAN “9UR[[2IXH 218D pue (e I0j Amnsu] [euoneN ‘GIIN Aq ZZE€0L $869-09+1/1 11 1°01/10p/wod Ka[im’Areiqraur[uo//:sdny woiy papeo[umod ‘S ‘9707 ‘+86909+1



Conflicts of Interest

Author Rebecca Palmer contributed to two studies reported across three
papers in this review. This involvement did not influence the selection,
appraisal, or interpretation of the evidence. No other competing interests
are declared

Data Availability Statement

The data collection forms, extracted data from included studies and
materials used for synthesis are available upon reasonable request from
the corresponding author (First). This review applied a narrative synthesis
approach for the results and did not involve statistical meta-analysis.

References

Abad, A., A. Pompili, A. Costa, and I. Trancoso. 2013. Automatic
Word Naming Recognition for Treatment and Assessment of Aphasia
Interspeech 2013. 1055-1058. https://doi.org/10.21437/Interspeech.2012-
310.

Adikari, A., N. Hernandez, D. Alahakoon, M. L. Rose, and J. E. Pierce.
2023. “From Concept to Practice: A Scoping Review of the Application of
Al to Aphasia Diagnosis and Management.” Disability and Rehabilitation
46, no. 7: 1288-1297. https://doi.org/10.1080/09638288.2023.2199463.

Arntz, M., E. van der Lugt, I. Henselmans, and W. van de Sandt-
Koenderman. 2023. “Continuity of Care in Aphasia Rehabilitation: A
Focus Group Study Among Speech-Language Pathologists.” Aphasiology
37, no. 7: 808-827. https://doi.org/10.1080/02687038.2022.2139621.

Atalik, G., and M. E. Kulak Kayikct. 2025. “Increasing Frequency of
Therapy by Software-Based Treatment of Naming Ability in People With
Aphasia: A Preliminary Study.” Disability and Rehabilitation: Assistive
Technology 20, no. 4: 1056-1066. https://doi.org/10.1080/17483107.2024.
2308190.

Baker, O., M. Montefinese, N. Castro, and M. Stella. 2023. “Multiplex
Lexical Networks and Artificial Intelligence Unravel Cognitive Patterns
of Picture Naming in People With Anomic Aphasia.” Cognitive Systems
Research 79: 43-54. https://doi.org/10.1016/j.cogsys.2023.01.007.

Ballard, K. J., N. M. Etter, S. Shen, P. Monroe, and T. Tan. 2019. “Feasibility
of Automatic Speech Recognition for Providing Feedback During Tablet-
Based Treatment for Apraxia of Speech Plus Aphasia.” American Journal
of Speech-Language Pathology 28, no. 2S: 818-834. https://doi.org/10.1044/
2018_ajslp-msc18-18-0109.

Brady, M. C., M. Alj, L. R. Williams, et al. 2020. “Communicating Simply,
But Not Too Simply: Reporting of Participants and Speech and Language
Interventions for Aphasia After Stroke.” International Journal of Speech
Language Pathology 22, no. 3: 302-312. https://doi.org/10.1080/17549507.
2020.1762000.

Brady, M. C., H. Kelly, J. Godwin, P. Enderby, and P. Campbell. 2016.
“Speech and Language Therapy for Aphasia Following Stroke.” Cochrane
Database of Systematic Reviews 2016, no. 6: CD000425. https://doi.org/10.
1002/14651858.CD000425.pub4.

Braun, E. J,, and L. R. Cherney. 2025. “Small-Dose Behavioral Treatment
Effects: Learning Following 2 Hours of Computer-Based Conversational
Script Training in Individuals With Poststroke Aphasia.” Journal of
Speech, Language, and Hearing Research 68, no. 3: 1075-1091. https://doi.
org/10.1044/2024_JSLHR-24-00284.

Burdea, G. C., K. Polistico, G. P. House, et al. 2015. “Novel Integrative
Virtual Rehabilitation Reduces Symptomatology of Primary Progressive
Aphasia: A Case Report.” International Journal of Neuroscience 125, no.
12: 949-958. https://doi.org/10.3109/00207454.2014.993392.

Cancer, A., L. Colautti, S. Rago, and A. Antonietti. 2026. “Application
of a Rhythmic Reading Training in Post-Stroke Patients With Acquired
Dyslexia: A Single-Case Pilot Study.” Applied Neuropsychology: Adult 33,
no. 3: 967-976. https://doi.org/10.1080/23279095.2025.2561191.

Cancer, A., A. Maietti, M. Caldana, and C. Repetto. 2026. “First-Person
Perspective Gesture Observation in Virtual Reality: A Novel Approach

for Anomia Rehabilitation in Post-Stroke Aphasia.” Neuropsychologia 226:
109432. https://doi.org/10.1016/j.neuropsychologia.2026.109432.

Caute, A., C. Woolf, S. Wilson, et al. 2019. “Technology-Enhanced Reading
Therapy for People With Aphasia: Findings From a Quasi Randomized
Waitlist-Controlled Study.” Journal of Speech, Language, and Hearing
Research 62, no. 12: 4382-4416. https://doi.org/10.1044/2019_jslhr-1-18-
0484.

Cetinkaya, B., K. E. Twomey, and P. Conroy. 2024. “Initial Evaluation
of the TALES (Technology and Literacy Engagement After Stroke)
Programme Targeting Functional Literacy and Social Engagement in
People With Aphasia After Stroke.” Aphasiology 38, no. 10: 1589-1607.
https://doi.org/10.1080/02687038.2024.2305512.

Char, D. S, N. H. Shah, and D. Magnus. 2018. “Implementing Machine
Learning in Health Care — Addressing Ethical Challenges.” New Eng-
land Journal of Medicine 378, no. 11: 981-983. https://doi.org/10.1056/
NEJMpl714229.

Cherney, L. R., E. J. Braun, J. B. Lee, M. Kocherginsky, and S. Van Vuuren.
2019. “Optimising Recovery in Aphasia: Learning Following Exposure to
a Single Dose of Computer-Based Script Training.” International Journal
of Speech-Language Pathology 21, no. 5: 448-458. https://doi.org/10.1080/
17549507.2019.1661518.

Cherney, L. R., J. B. Lee, K.-Y. A. Kim, and S. van Vuuren. 2021.
“Web-Based Oral Reading for Language in Aphasia (Web Orla): A Pilot
Randomized Control Trial.” Clinical Rehabilitation 35, no. 7: 976-987.
https://doi.org/10.1177/0269215520988475.

Cherney, L. R., and S. Van Vuuren. 2022. “Complexity and Feedback
During Script Training in Aphasia: A Feasibility Study.” Archives of
Physical Medicine and Rehabilitation 103, no. 7: S205-S214. https://doi.
0rg/10.1016/j.apmr.2022.03.002.

Collaborators, R. 2022. “Dosage, Intensity, and Frequency of Language
Therapy for Aphasia: A Systematic Review-Based, Individual Participant
Data Network Meta-Analysis.” Stroke; A Journal of Cerebral Circulation
53, no. 3: 956-967. https://doi.org/10.1161/STROKEAHA.121.034843.

Cong, Y., A. N. LaCroix, and J. Lee. 2024. “Clinical Efficacy of Pre-Trained
Large Language Models Through the Lens of Aphasia.” Scientific Reports
14, no. 1: 15573. https://doi.org/10.1038/541598-024-66576-y.

Cruice, M., L. Worrall, L. Hickson, and R. Murison. 2003. “Finding a
Focus for Quality of Life With Aphasia: Social and Emotional Health, and
Psychological Well-Being.” Aphasiology 17, no. 4: 333-353. https://doi.org/
10.1080/02687030244000707.

Day, M., R. K. Dey, M. Baucum, E. J. Paek, H. Park, and A. Khojandi.
2021. “Predicting Severity in People With Aphasia: A Natural Language
Processing and Machine Learning Approach.” 2021 43rd Annual Interna-
tional Conference of the IEEE Engineering in Medicine & Biology Society
(EMBC). https://doi.org/10.1109/embc46164.2021.9630694.

De Luca, R., B. Aragona, S. Leonardi, et al. 2018. “Computerized Training
in Poststroke Aphasia: What About the Long-Term Effects? A Random-
ized Clinical Trial.” Journal of Stroke and Cerebrovascular Diseases 27, no.
8:2271-2276. https://doi.org/10.1016/j.jstrokecerebrovasdis.2018.04.019.

De Luca, R, S. Leonardi, G. Maresca, et al. 2023. “Virtual Reality as a New
Tool for the Rehabilitation of Post-Stroke Patients With Chronic Aphasia:
An Exploratory Study.” Aphasiology 37, no. 2: 249-259. https://doi.org/10.
1080/02687038.2021.1998882.

Des Roches, C. A., I. Balachandran, E. M. Ascenso, Y. Tripodis, and S.
Kiran. 2015. “Effectiveness of an Impairment-Based Individualized Reha-
bilitation Program Using an iPad-Based Software Platform.” Frontiers in
Human Neuroscience 8: 1015. https://doi.org/10.3389/fnhum.2014.01015.

Doedens, W. J., and L. Meteyard. 2022. “What is Functional Communica-
tion? A Theoretical Framework for Real-World Communication Applied
to Aphasia Rehabilitation.” Neuropsychology Review 32, no. 4: 937-973.
https://doi.org/10.1007/s11065-022-09552-5.

Donoso Brown, E. V., S. E. Wallace, and J. B. Lee. 2025. “Supporting
Adherence to a Home Practice Reading Program Using Self-Monitoring
in Persons With Aphasia: A Single Case Experimental Design Study.”

International Journal of Language & Communication Disorders, 2026

21 of 28

2SUADIT suowo)) aanear)) d[qedridde ayy £q pauraaos are sa[oNIE Y 1SN JO SN 10§ AIBIQIT dUI[UQ AI[IAL UO (SUONIPUOI-PUL-SULID}/WOD K[IM’ AIRIQI[OUI[U0//:sd)IY) SUONIPUOD) PuB SULIAY, Y 23S *[970T/60/+1] U0 K1eIqr auruQ A3[IA) *20US[[20XH 1B pue Yi[eay JoJ aymnsu] [euoneN ‘HIIN £Aq ZZE0L+869-09+1/1111°01/10p/wod Kafim K1eiqrjaurfuoy/:sdny woiy papeo[umod ‘S ‘970Z ‘869091


https://doi.org/10.21437/Interspeech.2012-310
https://doi.org/10.1080/09638288.2023.2199463
https://doi.org/10.1080/02687038.2022.2139621
https://doi.org/10.1080/17483107.2024.2308190
https://doi.org/10.1016/j.cogsys.2023.01.007
https://doi.org/10.1044/2018_ajslp-msc18-18-0109
https://doi.org/10.1080/17549507.2020.1762000
https://doi.org/10.1002/14651858.CD000425.pub4
https://doi.org/10.1044/2024_JSLHR-24-00284
https://doi.org/10.3109/00207454.2014.993392
https://doi.org/10.1080/23279095.2025.2561191
https://doi.org/10.1016/j.neuropsychologia.2026.109432
https://doi.org/10.1044/2019_jslhr-l-18-0484
https://doi.org/10.1080/02687038.2024.2305512
https://doi.org/10.1056/NEJMp1714229
https://doi.org/10.1080/17549507.2019.1661518
https://doi.org/10.1177/0269215520988475
https://doi.org/10.1016/j.apmr.2022.03.002
https://doi.org/10.1161/STROKEAHA.121.034843
https://doi.org/10.1038/s41598-024-66576-y
https://doi.org/10.1080/02687030244000707
https://doi.org/10.1109/embc46164.2021.9630694
https://doi.org/10.1016/j.jstrokecerebrovasdis.2018.04.019
https://doi.org/10.1080/02687038.2021.1998882
https://doi.org/10.3389/fnhum.2014.01015
https://doi.org/10.1007/s11065-022-09552-5

Aphasiology 39, no. 9: 1277-1296. https://doi.org/10.1080/02687038.2024.
2415942.

Dupuis Desroches, J., P. A. Ménard, and S. Ratté. 2026. “Evaluating
ASR for Aphasia: A Framework for Clinically Relevant Transcription
Performance.” Aphasiology 1-26. https://doi.org/10.1080/02687038.2026.
2621235.

Elhakeem, E. S., S. S. G. M. Saeed, R. N. A.-E. Elsalakawy, R. M.
Elmaghraby, and G. A. H. O. Ashmawy. 2021. “Post-Stroke Aphasia
Rehabilitation Using Computer-Based Arabic Software Program: A Ran-
domized Controlled Trial.” The Egyptian Journal of Otolaryngology 37, no.
1: 77.1-17. https://doi.org/10.1186/s43163-021-00144-3.

Fergadiotis, G., W. D. Hula, A. M. Swiderski, C.-M. Lei, and S. Kellough.
2019. “Enhancing the Efficiency of Confrontation Naming Assessment for
Aphasia Using Computer Adaptive Testing.” Journal of Speech, Language,
and Hearing Research 62, no. 6: 1724-1738. https://doi.org/10.1044/2018_
jslhr-1-18-0344.

Floel, A. 2014. “tDCS-Enhanced Motor and Cognitive Function in
Neurological Diseases.” Neuroimage 85: 934-947. https://doi.org/10.1016/
j-neuroimage.2013.05.098.

Fontan, L., T. Prince, A. Nowakowska, H. Sahraoui, and S. Martinez-
Ferreiro. 2024. “Automatically Measuring Speech Fluency in People With
Aphasia: First Achievements Using Read-Speech Data.” Aphasiology 38,
no. 5: 939-956. https://doi.org/10.1080/02687038.2023.2244728.

Fridriksson, J., and A. E. Hillis. 2021. “Current Approaches to the
Treatment of Post-Stroke Aphasia.” Journal of Stroke 23, no. 2: 183-201.
https://doi.org/10.5853/j0s.2020.05015.

Giachero, A., M. Calati, L. Pia, et al. 2020. “Conversational Ther-
apy Through Semi-Immersive Virtual Reality Environments for Lan-
guage Recovery and Psychological Well-Being in Post Stroke Aphasia.”
Behavioural Neurology 2020: 1-15. https://doi.org/10.1155/2020/2846046.

Gonzalez-Sanchez, M., and C. Vereda Alonso. 2025. “Benefits of Using
a Computer-Aided Program for Anomia: Changes in the Type of Errors
in Naming and Generalization of Improvements.” Neuropsychological
Rehabilitation 36: 865-903.

Goodglass, H., E. Kaplan, and B. Barresi. 2001. The Assessment of Aphasia
and Related Disorders, 3rd ed. Lippincott Williams & Wilkins.

Grasso, S. M., K. Berstis, K. S. Mendez, et al. 2025. “Investigating Changes
in Connected Speech in Nonfluent/Agrammatic Primary Progressive
Aphasia Following Script Training.” Cortex; A Journal Devoted to the Study
of the Nervous System and Behavior 183: 193-210. https://doi.org/10.1016/].
cortex.2024.12.001.

Grechuta, K., B. Rubio, A. Duff, E. D. Oller, F. Pulvermuller, and P. F. M. J.
Verschure. 2016. “Intensive Language-Action Therapy in Virtual Reality
for a Rehabilitation Gaming System.” Journal of Pain Management 9, no.
3:243.

Grechuta, K., B. Rubio Ballester, R. Espin Munne, et al. 2019. “Augmented
Dyadic Therapy Boosts Recovery of Language Function in Patients With
Nonfluent Aphasia.” Stroke; A Journal of Cerebral Circulation 50, no. 5:
1270-1274. https://doi.org/10.1161/strokeaha.118.023729.

Grechuta, K., B. Rubio Ballester, R. Espin Munne, et al. 2020. “Multisen-
sory Cueing Facilitates Naming in Aphasia.” Journal of NeuroEngineering
and Rehabilitation 17, no. 122: 1-12. https://doi.org/10.1186/s12984-020-
00751-w.

Harrison, M., R. Palmer, and C. Cooper. 2023. “Identifying the Active
Ingredients of a Computerized Speech and Language Therapy Interven-
tion for Poststroke Aphasia: Multiple Methods Investigation Alongside
a Randomized Controlled Trial.” JMIR Rehabilitation and Assistive
Technologies 10: e47542. https://doi.org/10.2196/47542.

Herath, H. M., W. A. Weraniyagoda, R. T. Rajapaksha, P. A. Wijesekara, K.
L. Sudheera, and P. H. Chong. 2022. “Automatic Assessment of Aphasic
Speech Sensed by Audio Sensors for Classification Into Aphasia Severity
Levels to Recommend Speech Therapies.” Sensors 22, no. 18: 6966. https://
doi.org/10.3390/s22186966.

Hilari, K., and S. Byng. 2009. “Health-Related Quality of Life in
People With Severe Aphasia.” International Journal of Language &
Communication Disorders 44, no. 2: 193-205. https://doi.org/10.1080/
13682820802008820.

Holzinger, A., G. Langs, H. Denk, K. Zatloukal, and H. Miiller. 2019.
“Causability and Explainability of Artificial Intelligence in Medicine.”
WIREs Data Mining and Knowledge Discovery 9, no. 4: e1312. https://doi.
org/10.1002/widm.1312.

Imaezue, G. C. 2025. “Recursive Self-Feedback Improves Spontaneous
Speech in Chronic Aphasia Within Real-World Settings.” Aphasiology 39,
no. 10: 1414-1434. https://doi.org/10.1080/02687038.2024.2432024.

Ivanova, M. V., Y. S. Akinina, O. A. Soloukhina, et al. 2021. “The Russian
Aphasia Test: The First Comprehensive, Quantitative, Standardized, and
Computerized Aphasia Language Battery in Russian.” PLOS ONE 16, no.
11: €0258946. https://doi.org/10.1371/journal.pone.0258946.

Joubert, S., F. Maquestiaux, A. Enriquez-Rosas, J. M. Villalpando, C.
Brodeur, and N. Bier. 2024. “Smartphone Use as an Efficient Tool to
Improve Anomia in Primary Progressive Aphasia.” Neuropsychological
Rehabilitation 34, no. 3: 362-387. https://doi.org/10.1080/09602011.2023.
2190934.

Kalinyak-Fliszar, M., N. Martin, E. Keshner, A. Rudnicky, J. Shi, and
G. Teodoro. 2015. “Using Virtual Technology to Promote Functional
Communication in Aphasia: Preliminary Evidence From Interactive
Dialogues With Human and Virtual Clinicians.” American Journal of
Speech-Language Pathology 24, no. 4: S974-S989. https://doi.org/10.1044/
2015_ajslp-14-0160.

Kesav, P., S. L. Vrinda, S. Sukumaran, P. S. Sarma, and P. N. Sylaja. 2017.
“Effectiveness of Speech Language Therapy Either Alone or With Add-
On Computer-Based Language Therapy Software (Malayalam version)
for Early Post Stroke Aphasia: A Feasibility Study.” Journal of the
Neurological Sciences 380: 137-141. https://doi.org/10.1016/j.jns.2017.07.
010.

Kidd, E., and R. Garcia. 2022. “Cross-Linguistic Trends in Aphasia
Research: A Bibliometric Analysis.” Languages 9, no. 10: 325. https://doi.
org/10.3390/languages9100325.

Kristinsson, S., W. Zhang, C. Rorden, et al. 2020. “Machine Learning-
Based Multimodal Prediction of Language Outcomes in Chronic Apha-
sia.” Human Brain Mapping 42, no. 6: 1682-1698. https://doi.org/10.1002/
hbm.25321.

Krzok, F., V. Rieger, K. Niemann, et al. 2017. “The Novel Language-
Systematic Aphasia Screening Saps: Screening-Based Therapy in Com-
bination With Computerised Home Training.” International Journal of
Language & Communication Disorders 53, no. 2: 308-323. https://doi.org/
10.1111/1460-6984.12350.

Kurland, J., A. Liu, and P. Stokes. 2018. “Effects of a Tablet-Based Home
Practice Program With Telepractice on Treatment Outcomes in Chronic
Aphasia.” Journal of Speech, Language, and Hearing Research 61, no. 5:
1140-1156. https://doi.org/10.1044/2018_jslhr-1-17-0277.

Kurland, J., A. R. Wilkins, and P. Stokes. 2014. “iPractice: Piloting
the Effectiveness of a Tablet-Based Home Practice Program in Aphasia
Treatment.” Seminars in Speech and Language 35, no. 1: 51-63.

Kurul, R., E. T. Benli, T. Ozkan, M. F. Yasar, and S. Aydin Turkoglu.
2026. “Efficacy of Immersive Virtual Reality-Based Self-Managed Naming
Therapy for Chronic Post-Stroke Aphasia: A Randomized Controlled
Trial.” Clinical Rehabilitation, ahead of print, Published online April 21,
1-13. https://doi.org/10.1177/02692155261445265.

Lavoie, M., N. Bier, and J. Macoir. 2018. “Efficacy of a Self-Administered
Treatment Using a Smart Tablet to Improve Functional Vocabulary
in Post-Stroke Aphasia: A Case-Series Study.” International Journal of
Language & Communication Disorders 54, no. 2: 249-264. https://doi.org/
10.1111/1460-6984.12439.

Lavoie, M., S. Routhier, A. Legare, and J. Macoir. 2015. “Treatment of
Verb Anomia in Aphasia: Efficacy of Self-Administered Therapy Using

22 of 28

International Journal of Language & Communication Disorders, 2026

2SUADIT suowo)) aanear)) d[qedridde ayy £q pauraaos are sa[oNIE Y 1SN JO SN 10§ AIBIQIT dUI[UQ AI[IAL UO (SUONIPUOI-PUL-SULID}/WOD K[IM’ AIRIQI[OUI[U0//:sd)IY) SUONIPUOD) PuB SULIAY, Y 23S *[970T/60/+1] U0 K1eIqr auruQ A3[IA) *20US[[20XH 1B pue Yi[eay JoJ aymnsu] [euoneN ‘HIIN £Aq ZZE0L+869-09+1/1111°01/10p/wod Kafim K1eiqrjaurfuoy/:sdny woiy papeo[umod ‘S ‘970Z ‘869091


https://doi.org/10.1080/02687038.2024.2415942
https://doi.org/10.1080/02687038.2026.2621235
https://doi.org/10.1186/s43163-021-00144-3
https://doi.org/10.1044/2018_jslhr-l-18-0344
https://doi.org/10.1016/j.neuroimage.2013.05.098
https://doi.org/10.1080/02687038.2023.2244728
https://doi.org/10.5853/jos.2020.05015
https://doi.org/10.1155/2020/2846046
https://doi.org/10.1016/j.cortex.2024.12.001
https://doi.org/10.1161/strokeaha.118.023729
https://doi.org/10.1186/s12984-020-00751-w
https://doi.org/10.2196/47542
https://doi.org/10.3390/s22186966
https://doi.org/10.1080/13682820802008820
https://doi.org/10.1002/widm.1312
https://doi.org/10.1080/02687038.2024.2432024
https://doi.org/10.1371/journal.pone.0258946
https://doi.org/10.1080/09602011.2023.2190934
https://doi.org/10.1044/2015_ajslp-14-0160
https://doi.org/10.1016/j.jns.2017.07.010
https://doi.org/10.3390/languages9100325
https://doi.org/10.1002/hbm.25321
https://doi.org/10.1111/1460-6984.12350
https://doi.org/10.1044/2018_jslhr-l-17-0277
https://doi.org/10.1177/02692155261445265
https://doi.org/10.1111/1460-6984.12439

a Smart Tablet.” Neurocase 22, no. 1: 109-118. https://doi.org/10.1080/
13554794.2015.1051055.

Le, D., K. Licata, and E. Mower Provost. 2018. “Automatic Quantitative
Analysis of Spontaneous Aphasic Speech.” Speech Communication 100:
1-12. https://doi.org/10.1016/j.specom.2018.04.001.

Le, D., K. Licata, C. Persad, and E. M. Provost. 2016. “Automatic
Assessment of Speech Intelligibility for Individuals With Aphasia.”
IEEE/ACM Transactions on Audio, Speech, and Language Processing 24,
no. 11: 2187-2199. https://doi.org/10.1109/taslp.2016.2598428.

Liu, M., Q. Qian, W. Wang, et al. 2021. “Improvement in Language
Function in Patients With Aphasia Using Computer-Assisted Executive
Function Training: A Controlled Clinical Trial.” PM& AMP; R 14, no. 8:
913-921. https://doi.org/10.1002/pmrj.12679.

Mahmoud, S.S., A. Kumar, Y. Li, Y. Tang, and Q. Fang. 2021. “Performance
Evaluation of Machine Learning Frameworks for Aphasia Assessment.”
Sensors 21, no. 8: 2582. https://doi.org/10.3390/s21082582.

Marshall, J., T. Booth, N. Devane, et al. 2016. “Evaluating the Benefits
of Aphasia Intervention Delivered in Virtual Reality: Results of a Quasi-
Randomised Study.” PLOS ONE 11, no. 8: e0160381. https://doi.org/10.
1371/journal.pone.0160381.

Marshall, J., A. Caute, K. Chadd, et al. 2018. “Technology-Enhanced
Writing Therapy for People With Aphasia: Results of a Quasi-Randomized
Waitlist-Controlled Study.” International Journal of Language & Commu-
nication Disorders 54, no. 2: 203-220. https://doi.org/10.1111/1460-6984.
12391.

Marshall, J., N. Devane, J. Berraondo, et al. 2023. “Delivering Script
Therapy for People With Aphasia in Eva Park: Two Single Case Treatment
Studies.” Advances in Communication and Swallowing 27, no. 1: 29-40.
https://doi.org/10.3233/acs-220014.

Marshall, J., N. Devane, R. Talbot, et al. 2020. “A Randomised Trial of
Social Support Group Intervention for People With Aphasia: A Novel
Application of Virtual Reality.” PLOS ONE 15, no. 9: €0239715. https://doi.
org/10.1371/journal.pone.0239715.

Marshall, J., A. Roper, J. Galliers, et al. 2013. “Computer Delivery of
Gesture Therapy for People With Severe Aphasia.” Aphasiology 27, no. 9:
1128-1146. https://doi.org/10.1080/02687038.2013.786803.

Metu, J., V. Kotha, and A. E. Hillis. 2024. “Evaluating Fluency in Apha-
sia: Fluency Scales, Trichotomous Judgements, or Machine Learning.”
Aphasiology 38, no. 1. 168-180. https://doi.org/10.1080/02687038.2023.
2171261.

Monnelly, K., R. O’'Halloran, and Simmons-Mackie. 2023. “Health Pro-
fessionals’ Experiences Supporting People With Post-Stroke Aphasia
to Transition From Hospital to Home: A Qualitative Metasynthesis.”
Disability and Rehabilitation 45, no. 14: 2212-2225. https://doi.org/10.1080/
09638288.2022.2030163.

National Institute for Health and Care Excellence. 2023. Stroke reha-
bilitation in adults (NICE Guideline NG236). https://www.nice.org.uk/
guidance/ng236.

Newton, C., K. Acres, and C. Bruce. 2013. “A Comparison of Comput-
erized and Paper-Based Language Tests With Adults With Aphasia.”
American Journal of Speech-Language Pathology 22, no. 2: 185-197. https://
doi.org/10.1044/1058-0360(2012/12-0027).

Nichol, L., R. Pitt, S. J. Wallace, A. D. Rodriguez, and A. J. Hill
2023. ““There Are Endless Areas That They Can Use It for”: Speech-
Language Pathologist Perspectives of Technology Support for Aphasia
Self-Management.” Disability and Rehabilitation: Assistive Technology 18,
no. 8: 1473-1488. https://doi.org/10.1080/17483107.2022.2106805.

Page, M. I., J. E. McKenzie, P. M. Bossuyt, et al. 2021. “The PRISMA 2020
Statement: An Updated Guideline for Reporting Systematic Reviews.”
BMJ 372: n71. https://doi.org/10.1136/bmj.n71.

Palmer, R., M. Dimairo, C. Cooper, et al. 2019. “Self-Managed, Com-
puterised Speech and Language Therapy for Patients With Chronic
Aphasia Post-Stroke Compared With Usual Care or Attention Control

(Big CACTUS): A Multicentre, Single-Blinded, Randomised Controlled
Trial.” Lancet Neurology 18, no. 9: 821-833. https://doi.org/10.1016/s1474-
4422(19)30192-9.

Palmer, R., P. Enderby, C. Cooper, et al. 2012. “Computer Therapy
Compared With Usual Care for People With Long-Standing Aphasia
Poststroke.” Stroke; A Journal of Cerebral Circulation 43, no. 7: 1904-1911.
https://doi.org/10.1161/strokeaha.112.650671.

Popay, J., H. Roberts, A. Sowden, et al. 2006. Guidance on the Conduct
of Narrative Synthesis in Systematic Reviews: A Product From the ESRC
Methods Programme. Lancaster University.

Qin, Y., T. Lee, and A. P. Kong. 2020. “Automatic Assessment of Speech
Impairment in Cantonese-Speaking People With Aphasia.” IEEE Journal
of Selected Topics in Signal Processing 14, no. 2: 331-345. https://doi.org/10.
1109/jstsp.2019.2956371.

Repetto, C., M. P. Paolillo, C. Tuena, F. Bellinzona, and G. Riva. 2020.
“Innovative Technology-Based Interventions in Aphasia Rehabilitation:
A Systematic Review.” Aphasiology 35, no. 12: 1623-1646. https://doi.org/
10.1080/02687038.2020.1819957.

Royal College of Speech and Language Therapists. 2020. RCSLT guidance
on delivering speech and language therapy via telehealth.

Robinaugh, G., M. L. Henry, R. Cavanaugh, and S. M. Grasso. 2024.
“Computer-Based Naming Treatment for Semantic Variant Primary
Progressive Aphasia With History of Traumatic Brain Injury: A Single-
Case Experimental Design.” Journal of Speech, Language, and Hearing
Research 67, no. 2: 524-544. https://doi.org/10.1044/2023_JSLHR-23-
00284.

Routhier, S., N. Bier, and J. Macoir. 2016. “Smart Tablet for Smart
Self-Administered Treatment of Verb Anomia: Two Single-Case Studies
in Aphasia.” Aphasiology 30, no. 2-3: 269-289. https://doi.org/10.1080/
02687038.2014.973361.

Royal College of Physicians. 2023. National Clinical Guideline for Stroke,
6th ed. London.

Ruiz Ares, G., M. Martin Alonso, R. Rigual, et al. 2025. “Digital
Tool as Speech and Language Therapy for Patients With Post-Stroke
Aphasia.” Digital Health 11: 20552076251314551. https://doi.org/10.1177/
20552076251314551.

Russell, S. J.,, and P. Norvig. 2020. Artificial Intelligence: A Modern
Approach, 4th ed. Pearson.

Schunemann, H., J. Brozek, G. Guyatt, and A. Oxman. 2013. GRADE
Handbook for Grading Quality of Evidence and Strength of Recommen-
dations (GRADE Working Group). Retrieved from https://gdt.gradepro.
org/app/handbook/handbook.html.

Spaccavento, S., R. Falcone, F. Cellamare, E. Picciola, and R. L. Glueckauf.
2021. “Effects of Computer-Based Therapy Versus Therapist-Mediated
Therapy in Stroke-Related Aphasia: Pilot Non-Inferiority Study.” Journal
of Communication Disorders 94: 106158. https://doi.org/10.1016/j.jcomdis.
2021.106158.

Stark, B. C., and E. A. Warburton. 2018. “Improved Language in Chronic
Aphasia After Self-Delivered iPad Speech Therapy.” Neuropsychological
Rehabilitation 28, no. 5: 818-831. https://doi.org/10.1080/09602011.2016.
1146150.

Upton, E., C. Doogan, V. Fleming, et al. 2024. “Efficacy of a Gamified
Digital Therapy for Speech Production in People With Chronic Aphasia
(iTalkBetter): Behavioural and Imaging Outcomes of a Phase II Item-
Randomised Clinical Trial.” eClinicalMedicine 70: 102483. https://doi.org/
10.1016/j.eclinm.2024.102483.

Vaitheeshwari, R., C. C. Kao, R. X. Wu, et al. 2026. “Virtual Speech
Therapy Room: A Machine Learning-Based Neuro-Behavior Sensing
Virtual Reality System for Aphasia Assessment and Treatment Through
Multimodal Fusion.” IEEE Transactions on Neural Systems and Reha-
bilitation Engineering 34: 507-520. https://doi.org/10.1109/TNSRE.2025.
3507890.

International Journal of Language & Communication Disorders, 2026

23 of 28

2SUADIT suowo)) aanear)) d[qedridde ayy £q pauraaos are sa[oNIE Y 1SN JO SN 10§ AIBIQIT dUI[UQ AI[IAL UO (SUONIPUOI-PUL-SULID}/WOD K[IM’ AIRIQI[OUI[U0//:sd)IY) SUONIPUOD) PuB SULIAY, Y 23S *[970T/60/+1] U0 K1eIqr auruQ A3[IA) *20US[[20XH 1B pue Yi[eay JoJ aymnsu] [euoneN ‘HIIN £Aq ZZE0L+869-09+1/1111°01/10p/wod Kafim K1eiqrjaurfuoy/:sdny woiy papeo[umod ‘S ‘970Z ‘869091


https://doi.org/10.1080/13554794.2015.1051055
https://doi.org/10.1016/j.specom.2018.04.001
https://doi.org/10.1109/taslp.2016.2598428
https://doi.org/10.1002/pmrj.12679
https://doi.org/10.3390/s21082582
https://doi.org/10.1371/journal.pone.0160381
https://doi.org/10.1111/1460-6984.12391
https://doi.org/10.3233/acs-220014
https://doi.org/10.1371/journal.pone.0239715
https://doi.org/10.1080/02687038.2013.786803
https://doi.org/10.1080/02687038.2023.2171261
https://doi.org/10.1080/09638288.2022.2030163
https://www.nice.org.uk/guidance/ng236
https://doi.org/10.1044/1058-0360(2012/12-0027)
https://doi.org/10.1080/17483107.2022.2106805
https://doi.org/10.1136/bmj.n71
https://doi.org/10.1016/s1474-4422(19)30192-9
https://doi.org/10.1161/strokeaha.112.650671
https://doi.org/10.1109/jstsp.2019.2956371
https://doi.org/10.1080/02687038.2020.1819957
https://doi.org/10.1044/2023_JSLHR-23-00284
https://doi.org/10.1080/02687038.2014.973361
https://doi.org/10.1177/20552076251314551
https://gdt.gradepro.org/app/handbook/handbook.html
https://doi.org/10.1016/j.jcomdis.2021.106158
https://doi.org/10.1080/09602011.2016.1146150
https://doi.org/10.1016/j.eclinm.2024.102483
https://doi.org/10.1109/TNSRE.2025.3507890

Vallila-Rohter, S., L. Kasparian, O. Kaminski, M. Schliep, and S. Koymen.
2018. “Implementing a Standardized Assessment Battery for Aphasia in
Acute Care.” Seminars in Speech and Language 39, no. 1: 37-52. https://
doi.org/10.1055/s-0037-1608857.

Verna, A., B. Davidson, and T. Rose. 2009. “Speech-Language Pathology
Services for People With Aphasia: A Survey of Current Practice in
Australia.” International Journal of Speech-Language Pathology 11, no. 3:
191-205. https://doi.org/10.1080/17549500902726059.

Wall, K. J.,, T. B. Cumming, S. T. Koenig, A. M. Pelecanos, and D. A.
Copland. 2018. “Using Technology to Overcome the Language Barrier:
The Cognitive Assessment for Aphasia App.” Disability and Rehabilitation
40, no. 11: 1333-1344. https://doi.org/10.1080/09638288.2017.1294210.

Wischmann, J., L. Brasch, J. Franzen, et al. 2025. “Tablet-Assisted Speech
and Language Therapy for Acute Post-Stroke Aphasia: A Randomized
Clinical Trial (LEXI Study).” European Journal of Neurology 32, no. 12:
€70443. https://doi.org/10.1111/ene.70443.

Zheng, C., L. Lynch, and N. Taylor. 2016. “Effect of Computer Therapy in
Aphasia: A Systematic Review.” Aphasiology 30, no. 2-3: 211-244. https://
doi.org/10.1080/02687038.2014.996521.

Supporting Information

Additional supporting information can be found online in the Supporting
Information section.

Supporting File: jlcd70322-sup-0001-SuppMat.docx

24 of 28

International Journal of Language & Communication Disorders, 2026

2SUADIT suowo)) aanear)) d[qedridde ayy £q pauraaos are sa[oNIE Y 1SN JO SN 10§ AIBIQIT dUI[UQ AI[IAL UO (SUONIPUOI-PUL-SULID}/WOD K[IM’ AIRIQI[OUI[U0//:sd)IY) SUONIPUOD) PuB SULIAY, Y 23S *[970T/60/+1] U0 K1eIqr auruQ A3[IA) *20US[[20XH 1B pue Yi[eay JoJ aymnsu] [euoneN ‘HIIN £Aq ZZE0L+869-09+1/1111°01/10p/wod Kafim K1eiqrjaurfuoy/:sdny woiy papeo[umod ‘S ‘970Z ‘869091


https://doi.org/10.1055/s-0037-1608857
https://doi.org/10.1080/17549500902726059
https://doi.org/10.1080/09638288.2017.1294210
https://doi.org/10.1111/ene.70443
https://doi.org/10.1080/02687038.2014.996521

Appendix 1

Checklist items are worded so that one of five responses are possible (NICE 2023).

++

Not reported (NR)

Not applicable
(NA)

It shows that the study design has been structured to effectively reduce the potential for bias

It suggests that the response to the checklist question is either unclear from the study’s reporting or
the study may not have fully addressed all potential sources of bias.

Notable sources of bias are present.

This should be used for aspects where the study under review does not provide information about
them.

This should be applied to aspects of the study design that are not relevant to the study being reviewed.

International Journal of Language & Communication Disorders, 2026 25 of 28

ASUAOIT suowwo)) aANeaI) a[qesrfdde o) Aq pauraA03 ale SA[ANIL Y 2SN Jo SA[NI 10J KIRIqIT AUI[UQ AJ[IAN UO (SUONIPUOI-PUE-SULIA)/W0Y* K[Im KIeIqrjauruoy/:sdny) suonipuo)) pue suia ], 3y 39S *[9707/60/#1] U0 Areiqry aurjuQ KIAN “9UR[[2IXH 218D pue (e I0j Amnsu] [euoneN ‘GIIN Aq ZZE€0L $869-09+1/1 11 1°01/10p/wod Ka[im’Areiqraur[uo//:sdny woiy papeo[umod ‘S ‘9707 ‘+86909+1



Appendix 2
The PRISMA 2020 checklist

Section and topic

Item #

Checklist item

Location where item
is reported

TITLE

Title

ABSTRACT
Abstract
INTRODUCTION

Rationale

Objectives

Methods
Eligibility criteria

Information sources

Search strategy

Selection process

Data collection process

Data items

w

10a

10b

Identify the report as a systematic review.

See the PRISMA 2020 for Abstracts checklist.

Describe the rationale for the review in the context of
existing knowledge.

Provide an explicit statement of the objective(s) or
question(s) the review addresses.

Specify the inclusion and exclusion criteria for the review
and how studies were grouped for the syntheses.

Specify all databases, registers, websites, organisations,
reference lists and other sources searched or consulted to
identify studies. Specify the date when each source was
last searched or consulted

Specify the methods used to decide whether a study met
the inclusion criteria of the review, including how many
reviewers screened each record and each report retrieved,
whether they worked independently, and if applicable,
details of automation tools used in the process.

Specify the methods used to collect data from reports,
including how many reviewers collected data from each
report, whether they worked independently, any
processes for obtaining or confirming data from study
investigators, and if applicable, details of automation
tools used in the process.

Specify the methods used to collect data from reports,
including how many reviewers collected data from each
report, whether they worked independently, any
processes for obtaining or confirming data from study
investigators, and if applicable, details of automation
tools used in the process.

List and define all outcomes for which data were sought.
Specify whether all results that were compatible with
each outcome domain in each study were sought (e.g., for
all measures, time points, analyses), and if not, the
methods used to decide which results to collect.

List and define all other variables for which data were
sought (e.g., participant and intervention characteristics,
funding sources). Describe any assumptions made about

any missing or unclear information.

Title page
Abstract

1
Background

Abstract and
Background

Methods

Methods

Methods

Methods

Methods

Methods

Methods

(Continues)
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Section and topic

Item #

Checklist item

Location where item

is reported

Study risk of bias

Effect measures

Synthesis methods

Reporting bias
assessment

Certainty
assessment

Results

Study selection

Study characteristics

Risk of bias in studies

Results of individual
studies

11

12

13a

13b

13c

13d

13e

13f

14

15

16a

16b

17
18

19

Specify the methods used to assess risk of bias in the
included studies, including details of the tool(s)used, how
many reviewers assessed each study and whether they
worked independently, and if applicable, details of
automation tools used in the process.

Specify for each outcome the effect measure(s) (e.g., risk
ratio, mean difference) used in the synthesis or
presentation of results.

Describe the processes used to decide which studies were
eligible for each synthesis (e.g., tabulating the study
intervention characteristics and comparing against the
planned groups for each synthesis (item#5)).

Describe any methods required to prepare the data for
presentation or synthesis, such as handling of missing
summary statistics, or data conversions.

Describe any methods used to tabulate or visually display
results of individual studies and syntheses.

Describe any methods used to synthesize results and
provide a rationale for the choice(s). If meta-analysis was
performed, describe the model(s), method(s) to identify
the presence and extent of statistical heterogeneity, and
software package(s) used.

Describe any methods used to explore possible causes of
heterogeneity among study results (e.g., subgroup
analysis, meta-regression).

Describe any sensitivity analyses conducted to assess
robustness of the synthesized results.

Describe any methods used to assess risk of bias due to
missing results in a synthesis (arising from reporting
biases).

Describe any methods used to assess certainty (or
confidence) in the body of evidence for an outcome.

Describe the results of the search and selection process,
from the number of records identified in the search to the
number of studies included in the review, ideally using a
flow diagram.

Cite studies that might appear to meet the inclusion
criteria, but which were excluded, and explain why they
were excluded.

Cite each included study and present its characteristics.

Present assessments of risk of bias for each included
study.

For all outcomes, present, for each study: (a) summary
statistics for each group (where appropriate) and (b) an
effect estimates and its precision (e.g.,
confidence/credible interval), ideally using structured
tables or plots.

Methods

Methods

Methods

Methods

Methods

Methods

Methods

Methods

Methods

Methods

Results

Results

Results

Results

Results

(Continues)
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Location where item

Section and topic Item # Checklist item is reported
Results of syntheses 20a For each synthesis, briefly summarise the characteristics Results
and risk of bias among contributing studies.
20b Present results of all statistical syntheses conducted. If NA
meta-analysis was done, present for each the summary
estimate and its precision (e.g., confidence/credible
interval) and measures of statistical heterogeneity. If
comparing groups, describe the direction of the effect.
20c Present results of all investigations of possible causes of NA
heterogeneity among study results.
20d Present results of all sensitivity analyses conducted to NA
assess the robustness of the synthesized results.
Reporting biases 21 Present assessments of risk of bias due to missing results Results
(arising from reporting biases) for each synthesis
assessed.
Certainty of evidence 22 Present assessments of certainty (or confidence) in the Results
body of evidence for each outcome assessed.
Discussion 23a Provide a general interpretation of the results in the Discussion
context of other evidence.
23b Discuss any limitations of the evidence included in the Results & Discussion
review.
23c Discuss any limitations of the review processes used. Limitations of the
current review
23d Discuss implications of the results for practice, policy, Clinical implications
and future research.
OTHER 24
INFORMATION
Registration and 24a Provide registration information for the review, including Abstract
protocol register name and registration number, or state that the
review was not registered.
24b Indicate where the review protocol can be accessed, or Abstract & Methods
state that a protocol was not prepared.
24c Describe and explain any amendments to information Abstract & Methods
provided at registration or in the protocol.
Support 25 Describe sources of financial or non-financial support for NA
the review, and the role of the funders or sponsors in the
review.

Competing interests 26 Declare any competing interests of review authors. Competing interests
Availability of data, 27 Report which of the following are publicly available and Availability of data,
code and other where they can be found template data collection forms; code and other
materials data extracted from included studies; data used for all materials

analyses; analytic code; any other materials used in the
review.

From: Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline for reporting systematic
reviews. BMJ 2021; 372: n71. https://doi.org/10.1136/bmj.n71. This work is licensed under CC BY 4.0. To view a copy of this license, visit https://creativecommons.
org/licenses/by/4.0/.13 of 13.
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