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ABSTRACT
Background: Cognitive-linguistic interventions for aphasia are 
behavioural-based approaches to therapy that aim to treat lan
guage impairment skills post-acquired brain injury. The purpose 
of cognitive-linguistic intervention is to restore and rehabilitate 
language impairment skills through targeting phonologic, semantic 
and syntactic systems, which may support goals to improve every
day communication.
Aims: The aim of this systematic review was to investigate the 
effects of cognitive-linguistic interventions on language processing 
for aphasia in the first 90 days post-stroke. Secondary aims include 
the investigation of the effects of these interventions on functional 
communication and quality of life.
Methods: A systematic search was conducted across six databases. 
Twenty-one studies met the predefined eligibility criteria and were 
included in the review. Studies were rated for methodological 
quality and data extracted. A narrative synthesis was completed 
and conducted for all included studies. Four studies were suitable 
for meta-analysis.
Main Contribution: Evidence for the effects of cognitive-linguistic 
intervention for aphasia in the first 90 days post-stroke is incon
clusive. Intervention approaches included constraint-induced inter
vention, melodic intonation therapy and study specific cognitive- 
linguistic intervention. Multiple studies investigated the use of 
computers as a mode of intervention delivery or to increase the 
frequency of intervention or session duration. Improvement on 
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language outcomes was associated with positive effects on func
tional communication, regardless of the specific intervention. There 
were mixed results for quality-of-life outcomes.
Conclusions: Further research is required to guide aphasia inter
vention the first 90 days post stroke, a time critical period for 
recovery and rehabilitation. Research reports should include ade
quate description of participant characteristics and consistent use 
of intervention protocols and outcome measures. Providing a clear 
description of theoretical underpinnings and detailed information 
regarding the components of intervention will also facilitate future 
research synthesis.

Introduction

Aphasia can affect up to 40% of people following a stroke (Mitchell et al., 2021) and is 
associated with an increased length of hospital stay, increased mortality and disability, 
and reduced independence (Flowers et al., 2015; Ali et al., 2015). Aphasia is also linked to 
reduced social participation (Thayabaranathan et al., 2022) and increased risk of depres
sion (Mitchell et al., 2017). The first 90 days post-stroke are an important period for people 
with aphasia as it is a critical time for brain recovery (Kiran & Thompson, 2019). 
Intervention during this early period of recovery provides an opportunity to access goal- 
directed rehabilitation services which improve independence and outcomes (Lynch et al., 
2019). Research suggests it is also a phase when communication impairment may be 
associated with increased adverse events such as falls (Hemsley et al., 2019) and dissa
tisfaction with healthcare service (Hoffman et al., 2005).

In a recent scoping review of the management of communication disability in the first 
90 days following a stroke, Baker et al. (2021) recommended that people with aphasia 
receive appropriate and comprehensive intervention to reduce the incidence of preven
table adverse events, address the impact of communication disability, and optimise 
communication outcomes. They concluded that whilst linguistic-behavioural interven
tions for aphasia formed the majority of research (34/129 studies), further high-quality 
research with purposive recruitment of people with aphasia during the early period of 
recovery post-stroke is required (Baker et al., 2021).

Cognitive-linguistic interventions for aphasia are behavioural-based approaches to 
therapy that aim to restore and rehabilitate language impairment skills through targeting 
phonology, syntax and semantic systems (de Jong-Hagelstein et al., 2011). Cognitive- 
linguistic interventions for aphasia do not include interventions targeting communication 
partner training, informational counselling, prescription of alternative and augmentative 
communication (AAC), modifying the patient’s healthcare environment to facilitate com
munication skills (Baker et al., 2021), or intervention targeting apraxia of speech or 
dysarthria. Aphasia rehabilitation is underpinned by cognitive and motor theories 
(Godecke et al., 2020), psycholinguistic models of language processing, neuropsychology 
and cognitive psychology concepts, and theories of language impairment based on 
linguistic models (Boyle et al., 2022).

Current cognitive-linguistic approaches described in the literature include constraint 
induced aphasia intervention (Pulvermüller et al., 2001), multimodality aphasia therapy 
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(Rose et al., 2022), phonological or semantic therapy (e.g., Kristinsson et al., 2021), syntax 
therapy (e.g., Thompson et al., 2005,) and research-specific programs (e.g., the Very Early 
Rehabilitation in SpEech (VERSE) trial (Godecke et al., 2021)). Cognitive-linguistic inter
ventions are commonly utilised by speech and language therapists in the treatment of 
aphasia within the acute and subacute hospital setting, and across the continuum of care 
(Verna et al., 2009; Hachioui et al., 2013).

Cognitive-linguistic interventions focus on treating underlying language impairments 
but can also have an impact on functional communication and quality of life outcome 
measures (Brady et al., 2016; Rose et al., 2022; Godecke et al., 2012). Functional commu
nication is highly valued by researchers, clinicians, and participants alike as an important 
outcome of speech and language therapy (Worrall et al., 2011). The most recent Cochrane 
review of speech and language therapy for aphasia following stroke defined functional 
communication as “the ability to successfully communicate a message via spoken, written 
or non-verbal modalities (or a combination of these) within day-to-day interactions” 
(Brady et al., 2016 p.15). The Cochrane review found aphasia intervention can improve 
functional communication outcomes, reading, writing and expressive language com
pared to no intervention, SMD 0.28, 95% CI 0.06 to 0.49, p=0.01 (Brady et al., 2016). 
Brady et al. (2016) also noted that the effect of cognitive-linguistic intervention on 
functional communication is not consistently measured or included in research. This is 
in part, due to a lack of consensus around the assessment and treatment of functional 
communication which has resulted in a large range of outcome measures and activities 
being considered as ‘functional’ (Doedens & Meteyard, 2022).

Improving quality of life (QOL) is another important outcome for people with aphasia, 
clinicians, and researchers. Evaluating change on QOL outcome measures can provide 
information about the impact of intervention on psycho-social wellbeing, health status 
and other aspects of life (Hilari et al., 2003; Thayabaranathan et al., 2022). The World 
Health Organisation (WHO) defines QOL as “individuals’ perceptions of their position in 
life in the context of the culture and value systems in which they live and in relation to 
their goals, expectations, standards and concerns” (WHO, 2012 p.8). QOL can encompass 
emotional and social health, including the use of mood outcome measures to assess 
anxiety or depression (Cruice et al., 2003). As identified by Baker et al. (2021) there is 
a paucity of evidence regarding the management of QOL in aphasia in the first 90 days 
post-stroke.

Cognitive-linguistic intervention is effective in the treatment of chronic aphasia with 
studies demonstrating improvements on language outcomes, functional communication, 
and QOL (Rose et al., 2022; Breitenstein et al., 2017). Chronic aphasia is defined as greater 
than six months post-stroke (Bernhardt et al., 2017). Aphasia research to date has largely 
focused on the chronic phase with fewer studies in the acute and subacute periods (Brady 
et al., 2016). The most recent Cochrane review reported less than a fifth (n=13, 18%) of 
studies involved participants within the first month post-stroke (Brady et al., 2016). 
Challenges associated with undertaking research in the early period of recovery post- 
stroke can include the impact of spontaneous recovery (Kirmess & Maher, 2010), ethical 
considerations when withholding treatment for a control arm (de Jong-Hagelstein et al., 
2011) and potential treatment refusal for higher doses of intervention (Harvey et al., 2020). 
Additional factors such as the individualisation of therapy programs – “right combination 
of aphasia therapy for the right person, . . . at the right time” (Godecke et al., 2014, p.160), 
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the variable responses to intervention in the context of aphasia heterogeneity 
(Menahemi-Falkov et al., 2021) and the lack of understanding of treatment dose in 
aphasia recovery (Harvey et al., 2022) have impacted on study findings in this early 
phase of recovery. In addition, researchers have reported various clinical barriers to 
implementing intervention in the acute and subacute setting, including the prioritisation 
of dysphagia treatment (and de-prioritisation of aphasia intervention) (Foster et al., 2016), 
patient fatigue (Kirmess & Maher, 2010) and reduced availability of patients due to 
competing commitments with other rehabilitation interventions (Nouwens et al., 2017).

However, there has been a recent shift away from relying on chronic aphasia research 
to guide clinical practice in the acute and subacute period. In their systematic review, 
Husak et al. (2021) evaluated sixteen high quality studies (with a control or comparison 
group) targeting early aphasia intervention (up to four months post-stroke). Husak et al. 
(2021) predominately evaluated change on impairment-based outcome measures but 
included several studies where the primary outcome was a functional communication 
outcome measure. They concluded that no particular treatment approach was more 
beneficial than another, that the evidence for providing intervention was inconclusive, 
and that more intervention (i.e., greater than 2-5 hours of intervention per week) did not 
lead to better outcomes. Husak et al. (2021) findings are supported by the Brady et al. 
(2022) recent network meta-analysis of individual participant data (the RELEASE 
Collaboration). Brady et al. (2022) concluded that intervention in the first 3 months post- 
stroke is associated with the greatest gains in overall language outcomes, when com
bined with the right intensity, dosage, and frequency. The collaboration recommended 
a low intensity, moderate dosage of around two hours of speech and language therapy 
a week, totalling 20-50 hours of intervention for people with aphasia who can tolerate and 
engage in the therapy during the first three months post-stroke (Brady et al., 2022).

Several years prior, Harvey et al. (2020) systematic review also suggested a similar 
maximum dose of between 20–60 hours of treatment during this acute and subacute 
period. Harvey et al. (2020) outlined the four components of dose that should be 
considered: the therapeutic element (the basic unit of therapy), the session dose (quanti
tative measure of the therapeutic content, measured in minutes), the session intensity 
(number of therapeutic elements provided in a session), and session frequency (number 
of sessions per week). The review analysed whether time post-stroke impacted on dose 
effect and concluded that in the acute and early subacute phase a higher dose (i.e., more 
than 50 hours of therapy) of treatment provided over a short period may not be 
recommended over a lower dose of the same intervention (Harvey et al., 2020). This 
recommendation is based upon a reduced tolerance of higher-dose intervention and 
greater dropout rates.

Previous systematic reviews by Brady et al. (2022) and Husak et al. (2021) have provided 
evidence for the effect of early aphasia intervention on language and impairment-based 
outcomes. These systematic reviews have included Randomised Controlled Trials (RCTs) 
only, yet non-randomised controlled studies can complement evidence from RCTs and 
provide essential insights where RCTs are lacking. This review aims to investigate remain
ing gaps in understanding the impact of cognitive-linguistic intervention on language, 
functional communication and QOL outcomes, and to incorporate a range of study 
designs. The Baker et al. (2021) scoping review supported the inclusion of high quality 
but smaller-scale studies whose results may provide more nuanced and meaningful 
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findings. This review is a direct recommendation of Baker et al. (2021) and aims to 
evaluate existing cognitive-linguistic intervention for aphasia in the first 90 days post- 
stroke via systematic review and meta-analysis.

Aim

The systematic review aimed to answer the following research questions:
Do structured cognitive-linguistic interventions for aphasia provided in the first 90 days 

after stroke, result in improvements in:
(a) language processing,
(b) functional communication, and/or
(c) quality of life?

Method

This systematic review followed the Preferred Reporting Items for Systematic Reviews and 
Meta-analyses (PRISMA) guidelines (Page et al., 2021). The protocol for this review was 
registered a priori on PROSPERO 2022 (CRD42022339524).

Search strategy

The search terms included keywords and Medical Subject Headings developed with 
input from an academic librarian (see Supplementary Material A for example of 
Medline (OVID) search strategy). The terms included (stroke OR post stroke OR cere
brovascular accident) AND (subacute care OR hospital ward OR acute OR rehabilitation 
OR stroke rehabilitation OR subacute OR home OR community health) AND (aphasia 
OR dysphasia OR aphasia manag*) AND (rehabilitation OR speech OR language OR 
cognitive OR linguistic OR communication OR speech therapy OR language therapy). 
Six major databases were searched: Medline, CINAHL, PsycINFO, Cochrane Database, 
SpeechBITE and Google Scholar. The search was limited by English language. The 
review included eligible studies from the prior scoping review (Baker et al., 2021). 
A time limit from 2020 – current (12th June 2022) was used to capture studies 
published following the scoping review search. RCTs were limited from 
September 2015 onwards, and this time point was set to ensure this review evaluated 
RCTs published after the most recent Cochrane Review (Brady et al., 2016). Co-authors 
decided that repeat analysis of RCTs prior to September 2015 was not essential to the 
current study aim as details and outcomes of these studies are readily available in 
Brady et al. (2016). Additional studies were identified by hand searching references. 
See PRISMA flow diagram Figure 1.

Selecting studies

The yield from the search was imported from Endnote (EndNote 20, 2013) to Raayan 
online software (Ouzzani et al., 2016). Duplicates were removed using the software and 
manual checking. Titles, abstracts, and full text articles from the systematic review search 
were screened independently by the first author (EE) and evaluated for eligibility based on 
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the inclusion/exclusion criteria (see Table 1). Secondary reviewers (CB and MR) were 
consulted for study eligibility and to reach a decision regarding inclusion. Screening 
and details of the scoping review methodology (including the literature search up until 
October 2020) are outlined in Baker et al. (2021).

Data extraction and quality assessment

The research design of each study was identified and assigned a grade for level of 
evidence based on the National Health and Medical Research Council (NHMRC) guideline 
(NHMRC, 2009). Data were extracted and entered into a spreadsheet and fields included 
article details, study design, participant demographics, aphasia aetiology and severity, 
type of cognitive-linguistic intervention provided, primary and secondary outcome mea
sures and results (see Supplementary Material B and C).

The methodological quality of each study was independently appraised by two 
reviewers (EE/AF/CB/EG/EL/JP/SD). RCTs and non-RCTs were assessed using the 
Physiotherapy Evidence Database (PEDro) scale (PEDro, 2020). The PEDro scale is 
an 11-point quality rating scale that has demonstrated reliability (Maher et al., 
2003) and has been used in many systematic reviews, and in online databases 
outlining evidence-based practice (e.g., speechBITE). The methodological quality of 
single case experimental designs (SCEDs) was rated using the Risk of Bias in N-of-1 

Records identified from:
Databases (n=547)

Medline (n=241)
CINAHL (n=68)
PsycINFO (n=74)
Cochrane (n=12)
speechBITE (n=52)
Google Scholar (n=100)

Records removed before 
screening:
Duplicate records removed 
by Endnote and Rayyan 
(n=181)

Records screened
(title/abstract) (n=366)

Records excluded
(n=289)

Reports sought for retrieval
(n=77)

Studies assessed for 
eligibility (full text) (n=77)

Studies excluded (n = 71):
Ineligible/unclear detail of 

time post onset (n=47)
Ineligible:
- study design (n=8)
- intervention (n=14)   
- outcome (n=3)
- population (n=1)

Records identified (n=150) 
from:
Scoping review (n=129) 
Citation searching (n=21)

Studies excluded (n=27):
Ineligible intervention (n=6)
Ineligible outcome (n=4)
RCT prior Sep-2015 (n=12)
Ineligible study design (n=5)

Total studies included (n=21)
From database (n=4)
From other methods (n=17)

Identification of studies via databases Identification of studies via other methods
Id

en
ti

fi
ca

ti
on

Sc
re

en
in

g
In

cl
ud

ed

Reports sought for retrieval 
(n=44)
Scoping review (n=36)
Citation searching (n=8)

Records not retrieved
(n=0) Records not retrieved

(n=0)

Studies assessed for 
eligibility (full text) (n=44)
Scoping review (n=36)
Citation searching (n= 8)

Records screened
(title/abstract) (n=150) Records excluded

(n=106)

Figure 1. PRISMA 2020 (Page et al., 2021) flow diagram for new systematic reviews which included 
searches of databases and other sources.
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Trials (RoBiNT) scale (Tate et al., 2015). SCEDs are experimental designs that can 
include repeated measures, multiple baselines, sequential and/or randomised intro
duction of interventions, and specific data analysis and statistics (Krasny-Pacini & 
Evans, 2018). SCEDs provide considerably greater rigour than non-experimental 
single case designs (Tate et al., 2013). Case series and quasi-experimental designs 
were appraised using the Joanna Briggs Institute (JBI) Critical Appraisal Checklist 
for Case Series (Munn et al., 2020) and the JBI Critical Appraisal Checklist for Quasi- 
Experimental designs (Tufanaru et al., 2020) respectively. Case series and quasi- 
experimental designs were considered to have a lower level of evidence as per the 
NHMRC guidelines (NHMRC, 2009).

Presentation of the results and synthesising the evidence

A narrative synthesis was completed using descriptive summaries and tables to address 
the review questions. The intention was to complete a meta-analysis on all outcome 
measures, using the effect sizes from the mean change in scores of outcomes in the 
selected studies. Meta-analysis was completed by MB using the Review Manager Web 
(RevMan Web, 2020).

Results

Search results

The results of the study screening, eligibility, and inclusion are shown in a PRISMA flow 
diagram (Page et al., 2021), see Figure 1. The search resulted in a yield of 547 studies and 
of these, four studies were eligible for inclusion. From the prior scoping review (Baker 

Table 1. Inclusion and exclusion criteria.

Inclusion criteria Exclusion criteria

1. Peer reviewed journal articles 1. Systematic reviews, audit reports, commentary 
pieces, conference abstracts

2. English language studies 2. Non-experimental single case designs
3. Quantitative study designs including RCTs, 

nonrandomised controlled trials (non-RCTs), single 
case experimental designs (SCEDs), cohort studies, 
quasiexperimental designs, and case series

3. Diagnosis of aphasia due to cause other than stroke 
(i.e. traumatic brain injury, neurosurgical 
intervention, tumour, infection, or progressive 
neurological disease)

4. Studies with and without comparison/control group 4. Pharmacological interventions for aphasia (refer to 
Mead et al., 2013; Greener et al., 2001)

5. RCTs from September 2015 onwards. This time point 
is set to ensure this review evaluates RCTs 
published after the most recent Cochrane Review 
(Brady et al., 2016)

5. Acupuncture for aphasia (refer to Huang et al., 
2020)

6. Adults aged 18+ years with aphasia post-stroke 6. Neurostimulation for aphasia (refer to Elsner 
et al.,2019)

7. Structured cognitive-linguistic based 
aphasiaintervention targeting impairments 
identified onlanguage assessment

8. Intervention provided by any mode of delivery
9. Intervention provided in the first 90 days post-stroke
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et al., 2021) 150 studies were identified and a further 21 identified via hand citation 
searching, with 17 studies eligible for inclusion (see Figure 1). A total of 21 studies were 
included in this study.

Study designs and NHMRC level of evidence

The study designs included RCTs (n=9), non RCTs (n=2), SCEDs (n=2), quasi-experimental 
design (n=6) and case series (n=2). The research design of the included studies was 
identified, and assigned a grade based on the NHMRC level of evidence (see 
Supplementary Material B).

Methodological quality

Table 2 shows quality assessment ratings for RCTs and non-RCTs (n=11) using the PEDro 
scale. The cut off score for a moderate – high quality study is six points and above (PEDro 
statistics, 2022). Eight studies met this rating. Across the 11 studies, 90.90% (n=10) did not 
use blinding of participants and 100% (n=11) did not use blinding of therapists1 

Concealment of allocation occurred in 54.55% of studies (n=6). The total mean PEDro 
score for the group studies was 6.91 (range 3 to 9, SD=2.07) demonstrating adequate 
quality overall.

Currently, there is no agreed cut off score recommendation for the RoBiNT scale 
(Perdices et al., 2019) however other recent systematic reviews in aphasia rehabilitation 
and recovery have suggested a score of 12 or greater to be adequate quality (Harvey et al., 
2020; Pierce et al., 2019). Both (n=2) SCED studies demonstrated lack of blinding of 
therapists and assessors, and reduced treatment adherence (see Table 3).

The quasi-experimental and case series study designs were evaluated using two 
different JBI Critical Appraisal Checklists, to assess and highlight the possibility of bias in 
the studies (Munn et al., 2020). Across the quasi-experimental studies there was insuffi
cient information about concurrent treatment/care being received by the participants, no 
utilisation of a control group and reduced use of multiple measurement of the outcomes 
pre and post intervention. For the case series studies there was a lack of information about 
consecutive and complete inclusion of participants in the studies. Overall, these limita
tions contribute to possible bias within the studies, including bias in design and selection 
of participants, and instruction bias. See Tables 4 and 5.

Due to insufficient homogeneity of outcome measures, study designs and intervention 
approaches in the included studies, it was only possible to complete meta-analysis on four 
studies using language assessment outcomes. Meta-analysis was completed evaluating 
the differences in means of language outcomes between cognitive-linguistic interven
tions, using a fixed effect model as heterogeneity was not detected (I2 = 0%).

Intervention characteristics

Across the 21 studies, six different types of cognitive-linguistic interventions were imple
mented, including if the intervention used a control group (refer to Supplementary 
Material C). The most common intervention approaches included constraint induced 
therapy (i.e. Constraint Induced Aphasia Therapy (CIAT)/Constraint Induced Language 
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Therapy (CILT)) (Carpenter & Cherney, 2016; Ciccone et al., 2016; Godecke et al., 2014; 
Kirmess & Maher, 2010; Kirstensen et al., 2015; Woldag et al., 2017), and Melodic 
Intonation Therapy (MIT) (Fama et al., 2016; Lim et al., 2013; van de Sandt-Koenderman 
et al., 2018; Zhang et al., 2021). When a description of the cognitive-linguistic intervention 
was provided in the studies, it included lexical semantic therapy, semantic feature 
therapy, cued naming therapy, phonological feature mapping, writing, and reading 
(Ciccone et al., 2016; Godecke et al., 2014; Kesav et al., 2017; Liu et al., 2022; Wenke 

Table 4. Joanna Briggs Institute (JBI) Critical Appraisal Checklist for Quasi-experimental Studies.
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JBI Critical Appraisal Checklist for Quasi-experimental Studies

1. Is it clear in the study what is the 'cause' and what is the 'effect'?

2. Were the participants included in any comparisons similar?

3.
Were the participants included in any comparisons receiving similar 
treatment/care other than the exposure or intervention of interest? 

4. Was there a control group?

5.
Were there multiple measurements of the outcome both pre and post the 
intervention/exposure?

6.
Was follow up complete and if not, were differences between groups in terms of 
their follow up adequately described and analysed? 

7.
Were the outcomes of particpants included in any comparisons measured in the 
same way? 

8. Were outcomes measured in a reliable way? 

9. Was appropiate statistical analysis used? 

 = Yes  = Unclear  = No

Table 3. RoBiNT scale of quality assessment.
Armour et al. 2021 Carpenter et al. 2016

1. Design with control 1 1
2. Randomisation 0 0
3. Sampling behaviour 0 1
4. Blinding of people involved in the intervention 0 0
5. Blinding of assessors 0 0
6. Interrater agreement 0 2
7. Treatment Adherence 0 0
8. Baseline characteristics 1 1
9. Setting 1 1
10. Dependent variable (target behaviour) 2 2
11. Independent variable (therapy/intervention) 1 2
12. Raw data record 2 2
13. Data analysis 1 2
14. Replication 2 2
15. Generalisation 2 2
Total (Out of 30) 13 18

1360 E. ELEY ET AL.



et al., 2018). Study-specific interventions were used in the VERSE trial and included 
personally salient stimuli in picture naming, spoken word-picture matching, phrase 
production and picture description tasks (Godecke et al., 2021). Approaches such as 
supported conversation for adults with aphasia (SCA) and augmentative and alternative 
communication (AAC) were also implemented in addition to the cognitive-linguistic 
intervention (Kesav et al., 2017; Fama et al., 2016). The study interventions were delivered 
in individual or group therapy settings, or a mixture of both, and five studies used 
computers to deliver intervention.

The most reported information on dose and intensity of intervention was for session 
dose (measured in minutes) reported in 90.48% studies (19 of 21 studies) and session 
frequency (number of sessions per week) reported in 90.48% (19 of 21 studies). A trend of 
more recent research providing increased detail and description of intervention (i.e., 
VERSE Supplementary Appendix) was evident. Further information about the mode of 
delivery, frequency and duration of intervention, treatment type and outcome measures 
are outlined in Supplementary Material C.

Table 5. Joanna Briggs Institute (JBI) Critical Appraisal Checklist for Case Series.
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JBI Critical Appraisal Checklist for Case Series 

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

 = Yes  = Unclear  = No

Did the case series have complete inclusion of participants? 

Were there clear criteria for inclusion in the case series?

Was the condition measured in a standard, reliable way for all participants 
included in the case series?
Were valid methods used for identification of the condition for all participants 
included in the case series? 

Did the case series have consecutive inclusion of participants?

Was there clear reporting of the demographics of the participants in the study? 

Was there clear reporting of clinical information of the participants? 

Were the outcomes or follow up results of cases clearly reported? 

Was there clear reporting of the presenting site(s)/clinic(s) demographic 
information? 

Was statistical analysis appropiate? 
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Study question results
Question 1: Do structured cognitive-linguistic interventions for aphasia provided in the first 90 
days after stroke, result in improvements in:

a) language processing? 

Overall, the results are mixed as to whether cognitive-linguistic interventions in the first 
90 days post-stroke can improve language processing in people with aphasia. There was 
evidence that variation in the degree of post-intervention change was influenced by the 
type of intervention. There were a large variety of outcome measures used (greater than 
25) across the studies. Participant characteristics and interventions were not always 
adequately described, including the intervention used in the control group. It is possible 
that elements of cognitive-linguistic intervention may have been provided in the compar
ison group when receiving traditional speech language intervention or usual care. These 
factors, combined with variable methodological quality of the studies impacted on the 
interpretation of the results. The following section will provide an overview of the studies 
based on intervention approaches and mode of service delivery.

Study specific cognitive-linguistic intervention
One large RCT (N=246), the VERSE trial (Godecke et al., 2021), reported a 51.7% maximal 
potential recovery at 12 weeks post-stroke (Western Aphasia Battery-Revised Aphasia 
Quotient (WAB-R AQ; Kertesz, 2007) but no significant difference between high and low 
intensity delivery. The study contributes to the evidence about intensity of intervention, 
with the low intensity group receiving 9.5 hours (SD=7.6) of therapy over 28 days 
compared to 22.7 hours (SD=8.4) of therapy for the high intensity group. The result 
suggests that more hours of cognitive-linguistic intervention do not necessarily enhance 
language recovery in this acute period. Another large RCT (N=153), the Rotterdam 
Aphasia Therapy Study (RATS-3; Nouwens et al., 2017), demonstrated no significant 
improvement from 4 weeks of high-intensity cognitive-linguistic intervention compared 
to no speech and language intervention. However, the majority of participants did not 
receive the intended dose of 28 hours of direct aphasia intervention (Nouwens et al., 
2017). The per-protocol analysis demonstrated significant improvement for the interven
tion group on several primary outcomes (Amsterdam-Nijmegen Everyday Language Test 
A (ANELT-A) Blomert et al., 1994), adjusted difference = 5.41, 95% CI [1.52 to 9.31], 
p=0.007; Comprehensive Aphasia Test (CAT; Swinburn et al., 2004) word comprehension, 
adjusted difference= 3.64, 95% CI [0.58 to 6.69], p=0.020. Hoeg Dembrower et al. (2017) 
(N=118) demonstrated a relationship between prescribed intensive cognitive-linguistic 
intervention (45 minutes, five times a week for three weeks) and location of cerebral 
infarcts. They reported positive outcomes for people with aphasia with infarcts in the 
Wernicke’s and central areas but with preserved Broca’s area (Hoeg Dembrower et al., 
2017). Seventy-eight percent (14 of the 18 participants) of the intervention group demon
strated significant improvement on the Amsterdam-Nijmegen Everyday Language Test 
(ANELT; Blomert et al., 1994) when compared to the control group (no speech and 
language therapy). This study supports the concept of high-intensity intervention in the 
acute phase for participants with infarcts in these areas.
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Constraint induced intervention
Godecke et al. (2014) demonstrated that the Very Early Rehabilitation (VER) pro
gram was effective when compared to a control group (18% greater recovery on 
Western Aphasia Battery – Aphasia Quotient (WAB-AQ; Kertesz, 1982), and 1.5% 
higher scores on discourse analysis (Kertesz, 1982; Nicholas & Brookshire, 1995)). 
The VER participants received either a modified group-based constraint induced 
intervention or individual cognitive-linguistic intervention (such as semantic feature 
therapy, lexical-semantic therapy, and phonological feature therapy). Carpenter and 
Cherney (2016) single case experimental design study revealed a small-medium 
effect (greater than 15% increase in accuracy) for trained and untrained oral read
ing probes and untrained picture naming in the participants receiving usual care 
plus additional constraint induced intervention compared to usual care alone.

In contrast, Woldag et al. (2017) and Ciccone et al. (2016) reported both the 
constraint induced group and the comparison group improved regardless of inter
vention allocation. In a three-armed intervention study, Woldag et al. (2017) 
compared high intensity (defined as three hours a day for 10 days) constraint 
induced group-based intervention versus high intensity communication group 
therapy versus low intensity individual and group intervention. There was no 
between group difference post-treatment on the Aachen Aphasia Test (AAT; 
Huber et al., 1983). Ciccone et al. (2016) randomly allocated participants to either 
constraint induced therapy (n=12) or individual impairment-based intervention 
(n=8) for a total of 15-20 hours over 5 weeks. There was no significant difference 
between the two interventions, however there was a significant treatment effect 
from baseline to intervention completion and at 12 weeks post stroke on the WAB- 
AQ (Kertesz, 1982) (p<.001).

Melodic Intonation Therapy
Several studies evaluating the use of melodic intonation therapy (MIT) reported positive 
results. Van de Sandt-Koenderman et al. (2018) small pre-test/post-test design (N=9) 
demonstrated improvement on the AAT (repetition subtest) for 100% of subacute (<3 
months post onset) participants (n=5) and improvement on everyday communication on 
the ANELT for 80% (four of five) subacute participants. Zhang et al. (2022) RCT (N=42) 
reported significant differences between a Mandarin MIT group versus traditional speech 
and language therapy on a modified Boston Diagnostic Aphasia Examination (BDAE; Fong 
et al., 2019) subtests of spontaneous speech, naming, comprehension, and repetition, as 
well as summed BDAE scores at eight weeks, t2= 67.47 ±22.99, t=4.036, p=0.0001. Lim et al. 
(2013) also reported their subacute neurological music therapy (NMT) group (n=10) made 
significant within group improvement in Korean WAB-AQ (Kim & Na, 2001) scores post 
treatment. However, there was no significant difference between the NMT group and the 
control (traditional speech and language intervention), and also no significant improvement 
post treatment for the control group. Meta-analysis of Lim et al. (2013) and Zhang et al. 
(2022) showed a statistically significant difference between MIT and traditional intervention, 
in favour of MIT with an overall large effect of SMD 0.89, 95% CI=0.30, 1.48, p=0.003 on the 
BDAE summed score (Zhang et al., 2022) and WAB-AQ (Lim et al., 2013) (see Figure 2).

APHASIOLOGY 1363



Verbal-gestural therapy
In a small (N=4) SCED, Armour and Del Toro (2021) reported improvement for 75% (n=3) 
of participants who received verbal-gestural therapy people with aphasia on the CAT and 
WAB-R. However methodological limitations were noted (see Table 3).

Modes of delivery - group based intervention
In a case series study (N=10) involving people with severe aphasia, Fama et al. (2016) reported 
improved initiation of communication following group-based versus individual therapy, 
Wilcoxon Z=2.045, p=.041. The group-based therapy included a range of intervention 
approaches such as MIT, multimodal communication, and naming therapy. This result is 
contrasted with Avent and Wertz (1996) who concluded group treatment was no more 
effective than individual treatment when evaluating performance on a pragmatic protocol.

Modes of delivery – computer-based intervention
Utilisation of computers to increase the session duration and frequency of intervention was 
investigated by Kesav et al. (2017) and Liu et al. (2022) in randomised controlled trials. Both 
studies compared speech and language intervention provided in-person versus in-person 
plus via computer. Kesav et al. (2017) study provided one hour of in-person intervention, 
three times a week for 4 weeks involving a variety of approaches (i.e., MIT, phoneme and 
grapheme therapy in writing and reading, and multiple input phoneme therapy) for a total 
of 12 hours of in-person intervention. This was versus in-person intervention plus additional 
12 hours of computer-based intervention (one hour, three times a week, for four weeks) for 
a total of 24 hours of intervention. The computer program targeted cognitive-linguistic tasks 
such as auditory verbal comprehension, verbal fluency, naming, writing, reading and 
calculation (Kesav et al., 2017). Kesav et al. (2017) reported improvements in the in-person 
group at 4 weeks, which contrasted with Liu et al. (2022) who reported improvement in the 
computer-based group. Liu et al. (2022) provided in-person cognitive-linguistic intervention 
(one hour a day, six days a week for four weeks) and the experimental group received 
additional (30 minutes) of computer-based intervention targeting cognitive skills (memory, 
reasoning, attention) using simulation and interactive games. A meta-analysis of these two 
studies, showed the overall advantage of computer-based intervention over in-person 
therapy, with a pooled mean difference 9.46, 95% CI -0.93, 19.85; p=0.07, on a Mandarin 
WAB-AQ (Ren et al., 2019) (see Figure 3).

In contrast to this result, Spaccavento et al. (2021) reported that a novel Italian 
computer-based cognitive-linguistic program did not lead to improved results on an 
Italian AAT (Luzzatti et al., 1996), when compared to in-person intervention. Both groups 
received the same amount and type of cognitive-linguistic intervention and they both 

Figure 2. Meta-analysis of Melodic Intonation Therapy (MIT) versus traditional speech and language 
intervention
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improved on post-test measures, with the exception of the AAT repetition, which 
favoured the in-person speech and language group, F(1,20)=9.46, p=0.006. Increasing the 
hours of naming intervention (from low intensity = four hours/week versus high intensity 
= eight hours/week) using a combined service delivery model (in-person, group and 
computer based) was evaluated by Wenke et al. (2018). The study demonstrated statis
tically significant improvement post-treatment and on follow up for spoken naming 
subtest (p=.021) and aphasia severity (p=.018) of the CAT (Howard et al., 2004) (statisti
cally significant when adjusted for alpha level of 0.25) for both groups combined (N=9). 
No formal between-group analysis was performed and the number of subjects within the 
90-day period was small (n=3). 

Question 2: Do structured cognitive-linguistic interventions for aphasia provided in the first 90 
days after stroke result in improvements in:

b) functional communication
c) quality of life? 

Overall, only a small number of studies (38.1%, eight of 21 studies) included measure
ments of either functional communication or QOL (or both). When utilised these outcome 
measures were mostly included as secondary outcomes (87.5%; seven of eight studies). 
Two studies included both functional communication and quality of life outcome mea
sures (Spaccavento et al., 2021; Wenke et al., 2018). Four studies used QOL only (Godecke 
et al., 2021; Ciccone et al., 2016; Zhang et al., 2021; Nouwens et al., 2017) and two used 
a functional communication outcome only (Kristensen et al., 2015; Woldag et al., 2017).

Those measures that were completed by the participant with aphasia, were either 
a self-administered rating scale (Nouwens et al., 2017) or self-reported with communica
tion support from a blinded assessor (Godecke et al., 2021), or in an interview style 
(Ciccone et al., 2016; Godecke et al., 2021). Three studies utilised a caregiver or team 
rating of the participant with aphasia (Kirstensen et al., 2015, Wenke et al., 2019; 
Spaccavento et al., 2018). One study completed a combination of self-report and care
giver-report via a questionnaire, depending on the participant’s ability to respond to the 
items (Spaccavento et al., 2021), and the questionnaire was administered by a speech and 
language therapist. Two studies utilised clinicians to complete outcome measures, includ
ing evaluation of mood by a neuropsychologist (Kristensen et al., 2015) and research 
assistants (Zhang et al., 2021).

The studies demonstrated that improvements on language outcomes generally led to 
positive change on functional communication, regardless of the intervention type or mode 

Figure 3. Meta-analysis of computer-based intervention plus speech and language intervention versus 
traditional speech and language therapy (in-person).
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of delivery. Woldag et al. (2017) reported significant improvement on the qualitative 
component of a functional communication measure (Communication Activity Log (CAL); 
Pulvermüller et al., 2001), for the constraint induced intervention arm of the study (15.2 + 0.9 
x pre-treatment CAL qualitative -6.8, p=.049) compared to the conventional communication 
group. Kristensen et al. (2015) reported significant improvement on the Danish adaptation 
of the Communication Effectiveness Index (CETI; Pedersen et al., 2001) (relative’s assess
ment) for both constraint induced and usual care interventions, but the improvement was 
not maintained at follow up. Wenke et al. (2018) also reported improvement on the CETI 
(Lomas et al. 1989) for both the hybrid-4 and hybrid-8 groups (see Supplementary Material 
C for details of intervention), with maintenance at four weeks post-intervention for most 
participants. Spaccavento et al. (2021) reported an improvement post-treatment for both 
the computer-based intervention and in-person intervention, on the Italian Version 
Functional Outcome Questionnaire for Aphasia (FOQ-A; Spaccavento et al., 2018), 
a caregiver functional communication questionnaire, F(1,20)=22.14, p=001.

Evidence for the impact of structured cognitive-linguistic intervention on QOL is mixed. 
Three studies demonstrated improvement in QOL measures regardless of intervention 
type (Spaccavento et al., 2021; Ciccone et al., 2016; Wenke et al., 2018) with no between- 
group differences. Nouwens et al. (2017) reported no significant difference between 
groups for the cognitive-linguistic group or control group on the EuroQol Group outcome 
measure EQ-5D-3L (Rabin et al., 2011) for either the intention to treat or per protocol 
analysis. Godecke et al. (2021) also found no significant change to depression (Aphasia 
Depression Rating Scale (ADRS) Benaim et al., 2004) or QOL (SAQOL-39g; Hilari et al., 2003) 
in any of the intervention arms. Zhang et al. (2021) reported significant improvements in 
depression on the Hamilton Depression Scale (HAMD; Spreen & Risser, 2003) at 8 weeks, 
M=8.95 +/-1.97, compared to baseline, M=16.15 +/- 2.52, F=5.63, p=.0202, but not anxiety 
for the MIT intervention group, with the authors attributing the improved mood to the 
musical component of the program.

Discussion

The purpose of this systematic review was to investigate the effectiveness of structured 
cognitive-linguistic intervention to treat aphasia in the first 90 days post-stroke. The 
results regarding the effectiveness of intervention on language outcomes are unclear 
and the findings from the exploratory meta-analysis of four studies are mixed. Constraint 
induced aphasia intervention was utilised in the literature, but there is insufficient 
evidence to guide implementation, and based on the review findings no recommenda
tions can be made with regards to therapy frequency, intensity, and dosage. Using 
computers as a mode of delivery or as an adjunct to in-person therapy to increase the 
frequency or session duration, was supported. When studies showed improvement in 
language outcomes, there was an associated positive effect on functional communication 
regardless of intervention type. Overall, there is a lack of evidence regarding the type of 
cognitive-linguistic interventions that offer superior outcomes for functional communica
tion and QOL. However, it is important to acknowledge that improvement on outcome 
measures that are not the direct target of the intervention, cannot be assumed (i.e., 
providing structured cognitive-linguistic intervention in a study and then evaluating the 
impact on a functional communication or quality of life outcome measure).
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Previous evidence within the chronic phases of rehabilitation highlights the need for 
a better understanding of optimal timing, amounts and frequency of treatments in the 
first 90 days after stroke (Brady et al., 2016). The findings of this review suggest that future 
research needs to specifically consider the planning of interventions, adequate descrip
tion of people with aphasia, the careful selection of outcome measures and clear report
ing. The following recommendations are made:

Adherence to clear planning, description, and reporting of aphasia intervention
The Aphasia Intervention description In Research (AsPIRE) project (Dipper et al., 2022) 
outlines several considerations for aphasia intervention studies. These include the use of 
the Template for Intervention Description and Replication (TIDieR) framework (Hoffman 
et al., 2014), with additional reporting items developed by the authors to assist with 
research replicability (Dipper et al., 2022; Behn et al., 2022). The AsPIRE project recom
mends that research should state how intervention is provided, session duration and 
intensity, modifications made, stimulus materials used, target response required, type of 
feedback provided, and fidelity and adherence to a program protocol (Dipper et al., 2022). 
Adequate reporting of these add to the validity of the research, provides opportunity for 
study replication, generalisation to the acute clinical setting and facilitates future synth
esis and meta-analysis (Brady et al., 2020; Dipper et al., 2022). It also assists with doc
umenting the details and ingredients provided in aphasia therapy, including the 
components of usual care or traditional speech language therapy (Brady et al., 2020).

Early aphasia intervention research is not always structured to demonstrate the rela
tionship between the aspects of the therapy and its underlying neuropathology (Basilakos 
et al., 2022). Applying a framework, such as the Rehabilitation Treatment Specification 
System (RTSS; Boyle et al., 2022) or the Multidimensional Dose Articulation Framework 
(MDAF; Harvey et al., 2022) would assist in establishing clear components of intervention 
and the mechanism of action underlying improvement in the target outcomes. Examples 
of how RTSS and MDAF can be applied to aphasia interventions are discussed in Boyle 
et al. (2022), Basiliakos et al. (2022) and Cherney et al. (2021) including retrospective 
application to published studies (Harvey et al., 2022).

Adequate participant descriptions and consistent use of core aphasia outcome 
measures
The most recent Cochrane review (Brady et al., 2016) noted that between-group compar
isons in the included RCT’s were challenging due to variability in participant descriptions. 
The recent international DESCRIBE project (Wallace et al., 2022) outlines 14 items that 
should be included when reporting people with aphasia characteristics in research. Using 
this framework in aphasia research will add to validity and replicability of the studies.

This systematic review included a meta-analysis for only 17% (four out of 23 
studies), partially due to heterogeneity of outcome measures. The Research 
Outcome Measurement in Aphasia (ROMA; Wallace et al., 2019) was developed in 
response to the heterogeneity evident in aphasia therapy research. ROMA provides 
clear information on best practice for outcome measurements, particularly impair
ment-based outcomes. The ROMA project included stakeholder consultation, 
a review of available aphasia outcome measures, and discussion and endorsement 
at an international level. The consistent use of outcome measures in future aphasia 
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research will foster collaboration and increase the opportunity for secondary data 
analyses which in turn ensures more efficient and efficacious use of research results 
(Brady et al., 2020).

Clinical implications
Structured cognitive-linguistic interventions to treat aphasia in the first 90 days post-after 
stroke demonstrate some positive change on language processing, however study results 
are ambiguous. Cognitive-linguistic interventions can be provided in conjunction with 
other best practice recommendations such as the Australian Aphasia Rehabilitation 
Pathway (2014), the Canadian Stroke Best Practices (2019) or the National Institute for 
Health and Care Excellence Clinical Guidelines (2019) to create a holistic programme of 
management. This study focused on cognitive-linguistic treatments, however, to address 
all aspects of living with aphasia, interventions such as Communication Enhanced 
Environments (D’Souza et al., 2021), supported communication partner training for family 
and staff (Clancy et al., 2020) and informational counselling (Stroke Foundation, 2022) are 
all important for people with aphasia and their carers early post-stroke. Clinicians are also 
encouraged to address activities and participation (such as person-centred goal setting) 
and personal factors (such as psychological care) to optimise healthcare, communication, 
and rehabilitation outcomes (Baker et al., 2021). These latter interventions also ensure the 
therapeutic potential during this acute and early subacute phase is being utilised, and 
they counteract a potential period of communication inactivity (Hersh, 2016).

Flexibility in providing structured cognitive-linguistic intervention is required in acute- 
subacute care, where there are unique barriers to providing therapy (Nouwens et al., 
2017). Clinicians need to be confident to assess communication needs and deliver inter
ventions that meet the goals of people with aphasia. It is vital for clinicians to understand 
the specific ingredients of an intervention, and the modifications required to deliver these 
at an appropriate dose in acute and subacute settings (Boyle et al., 2022; Harvey et al., 
2022). It is also important that the intervention target matches the selected outcome 
measure. For example, if the goal is to improve naming skills, then an appropriate 
language outcome measure should be used. People with aphasia want intervention to 
improve their functional communication skills and aspects of their QOL (Worrall et al., 
2011). Future research is required to design interventions that specifically aim to address 
these skills and include appropriate assessments to monitor progress and outcomes.

Limitations of this study
This study only included research published in English which limits the application of the 
findings for people with aphasia globally. It should be acknowledged that by purposively 
including a wide variety of study designs this review evaluated studies with lower quality 
ratings and less robust methodology, limiting both the generalisability of the findings and 
the ability to provide recommendations for clinical practice. However, including a wide 
variety of study designs was identified as an important component by the scoping review 
(Baker et al., 2021). It is worth noting that studies that did not use a control group in the 
acute phase were at risk of being unable to eliminate the variable of spontaneous 
recovery. This is an important consideration during this critical period as up to 60% of 
patients with mild-moderate aphasia will recover within the first 90 days (Ali et al., 2015).
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Conclusion

Aphasia post-stroke can affect up to 40% of people and is associated with longer hospital stays 
and poorer psychosocial and rehabilitation outcomes (Ali et al., 2015; Flowers et al., 2015; 
Mitchell et al., 2021). The results of this review further highlight the need for high quality 
evidence to guide clinical practice in the acute and subacute phase of recovery and rehabilita
tion. Recommendations around dosage of intervention during this phase are emerging, but 
further information regarding the effectiveness of specific intervention approaches is required. 
This requires detailed research with robust description of participant characteristics, consistent 
use of outcome measures and clear theoretical guidelines regarding components of interven
tion and the underlying mechanisms of change.

Note

1. In behavioural interventions, blinding of participants and therapists is typically not possible.
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