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A systematic review of Intensive Comprehensive Aphasia Programmes – who 
takes part, what is measured, what are the outcomes?

Katie Monnelly , Jane Marshall , lucy Dipper  and Madeline cruice 

Department of language and Communication science, City, University of london, london, UK

ABSTRACT
Purpose:  this study synthesizes participant and outcome data from peer-reviewed intensive 
comprehensive Aphasia Programme (icAP) studies.
Methods:  A systematic review was conducted following PRiSMA guidelines. Study eligibility criteria 
were specified in relation to population, intervention, comparison, outcome, and design considerations. 
Data were extracted according to six research questions. Narrative synthesis was used.
Results:  twenty-one studies were included covering 13 icAPs (N  =  485, aged 18–86  years, between 
11 and 335  months post-stroke). twenty-seven participant selection criteria were identified. Fifty-six 
outcome measures spanning the wHO-icF were used, with the majority assessing the body function 
domain. Only eight studies employed an experimental design with data appropriate for analysis and 
synthesis. Risk of bias was noted across this sub-group. Participants improved in word-finding, 
communication, activity/participation, and communication-related quality of life, and maintained their 
gains; however, except for word finding, evidence of effect came from isolated studies. Factors 
influencing outcomes were rarely considered. Some drop-outs, missed sessions, and fatigue were 
noted. Some studies reported iPD alongside group analyses.
Conclusions:  icAP selection criteria need justification and should contribute to the understanding of 
candidacy for this treatment model. Rationalisation of icAP treatment content and outcome 
measurement is required, spanning all wHO-icF domains. employment of the core outcome set for 
aphasia would enable data synthesis and facilitate comparisons between the icAP and other therapy 
models.

 h IMPLICATIONS FOR REHABILITATION
• Healthcare professionals can use this review to appreciate that the evidence base for intensive and 

comprehensive aphasia programmes is emerging and based on studies of varying methodological 
quality and thus findings are not conclusive.

• Patients across the lifespan and across a range of aphasia severities, and patients who are independent 
or have support for activities of daily living, can participate in intensive and comprehensive aphasia 
programmes.

• Patients can expect improved word finding ability from participation in an intensive and 
comprehensive aphasia programme, and some patients can experience benefits in functional 
communication, communication confidence, and aphasia-related quality of life.

• Outcome measurement from intensive and comprehensive aphasia programmes should encompass 
language functioning, communication activities/participation, quality of life, and outcomes for family 
members, and ideally environmental and personal factors should be considered.

Introduction

Aphasia is an acquired language disorder that usually occurs 
because of a stroke. its most obvious consequence is impaired 
expressive language, but in most cases, aphasia also affects the 
ability to understand, read, and write. As our world is mediated 
by language, there are significant secondary consequences of 
aphasia including exclusion from social interactions [1] and work 
[2]. these consequences and others have a negative impact on 
the mental health of people with aphasia (PwA) [3,4]. Families of 
PwA experience a high level of caregiver burden [5] exacerbated 
by poor public awareness of aphasia, which belies its prevalence 
[6]. Aphasia is usually a chronic disorder.

the diverse symptoms of aphasia, and complex secondary 
impacts pose a challenge for intervention. there is level 1 evi-
dence that speech and language therapy (Slt) is effective for 
aphasia [7]. in many studies, treatment aims to remediate the 
language impairment, by, for example improving word retrieval 
[8]. However, attempts to improve compensatory communication 
skills have also been positively evaluated [9] as have psychological 
interventions addressing the social and emotional needs of PwA 
[10]. Family interventions, tackling the needs of caregivers have 
also been explored [11].

intensive comprehensive Aphasia Programmes (icAPs) aim to 
address the complex needs of PwA in one treatment model. icAPs 
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combine intensive impairment-based language therapy with a 
range of other therapy approaches, which fall under the “com-
prehensive” umbrella. A scoping review [12] found that about 50% 
of icAPs are pure Slt in focus while the other 50% provide input 
from other professionals, e.g., counselling/occupational therapy.

icAPs are premised on two assumptions. the first relates to 
dose. there is increasing evidence that positive outcomes, partic-
ularly with respect to the language impairment, are contingent 
on the amount of treatment provided [13]. efforts are being made 
to separate out the importance of overall dose of intervention 
versus the importance of intensity with which that dose is deliv-
ered [14–16]. while we do not yet have the answers to these 
important questions, what is clear is that PwA worldwide receive 
low overall dose of Slt and that this is linked to inadequate 
outcomes [17–19]. For example, a recent survey of 227 UK Slts 
found that the average weekly dose was 2 h a week [20]. Aphasia 
intervention in the UK does not typically extend beyond three 
months post-stroke and most intervention is weighted towards 
the acute stage [21]. An icAP provides a minimum of 30 h total 
dose of therapy, delivered at an intensity of 3 h a day × 5  days 
a week [22]. this is substantially more than the typical clinical 
offering internationally. Provision of high intensity stroke rehabil-
itation models of care is a core part of the UK National Health 
Service long-term plan for stroke care [23].

the second underpinning assumption of the icAP model is that 
aphasia intervention should be comprehensive. the international 
classification of Functioning, Disability and Health (icF) is a useful 
framework when considering the comprehensiveness of an icAP 
[24]. icAP interventions address both body functions (the aphasia 
impairment, i.e., language therapy), and the domains of activities/
participation, and environmental factors. the goals of PwA and 
their families are known to focus more heavily on activities and 
participation rather than impairment-based interventions [25,26], 
so icAPs are a welcome shift of focus towards more comprehensive 
aphasia therapy delivery. it is recommended to include families/
carers of PwA in icAPs [22], which is also welcome given their 
needs and the level 1 evidence for interventions that address 
communication between conversation partners [27].

Despite the potential positives of icAP intervention, concerns 
remain. these were raised in a scoping review of 17 icAPs [12]. 
the most obvious concern was the variability evident between 
icAPs. icAPs were found to interpret the comprehensive component 
differently and treatments for individual participants were highly 
tailored. Although this may have resulted in a positive individual 
experience for icAP participants, it made it challenging to identify 
the active ingredients of an icAP. the variation of treatment content 
has implications for the synthesis of outcome data, particularly if 
varying measures have been used to reflect that content.

interest in icAP research is growing with at least nine new 
publications since the release of the 2021 scoping review [12]. 
while individual studies have published positive outcomes from 
icAPs, there has been no formal synthesis of icAP outcomes. PwA 
and their families want to know what aphasia interventions are 
best [28], and outcome studies are necessary to answer those 
questions. this study is the first systematic review of outcomes 
from icAP interventions.

icAPs are a demanding therapy model. they require intensive 
attendance and, in most cases, the engagement of family mem-
bers. comprehensive treatments are, by definition, diverse, so 
address multiple skills. it may well be that not all PwA can profit 
from this approach. this review, therefore, also explored the selec-
tion of participants for icAP studies and the nature of icAP study 
samples. while very preliminary, these data may begin to illumi-
nate candidacy for the icAP model.

Methods

Research questions

Six research questions (RQs) were devised for the review:

1. what inclusion/exclusion criteria were listed for icAPs?
2. who participated in an icAP?
3. what outcome measures were used on icAPs?
4. Have icAPs brought about significant improvements on 

outcome measures, and if so in what domains of the icF?
5. what factors were reported to influence icAP outcomes?
6. Are there any reported negative outcomes from icAPs?

Review methodology

After the questions were devised, it was decided that a two-stage 
study selection procedure was required. Research questions 1–3 
enquired about breath of knowledge and were not felt to require 
an assessment of methodological quality. However, RQs 4 and 5 
and aspects of RQ6 enquired about outcomes. therefore, an 
assessment of methodological quality was required to ensure 
outcomes reported were based on high quality data that could 
be synthesized in a meta-analysis.

the cochrane group cochrane effective Practice and 
Organisation of care (ePOc) [29] state is it “difficult if not impos-
sible to attribute causation” from uncontrolled before-after studies, 
i.e., those without an experimental design. Given this state of the 
evidence, the authors decided to exclude uncontrolled before-after 
studies from inclusion in answering RQs 4 and 5 (those studies 
termed pre-post with only one data point pre-intervention).

A systematic review was conducted, but a risk of bias tool was 
only applied to studies with an experimental control, which were 
used to address RQs 4 and 5 (table 1).

Search strategy

An initial literature search was conducted between 11 December 
2019 and 18 December 2019 and covered database inception to 
the review dates. this search strategy and the protocol were pub-
lished in 2021 [12]. the 20 results from the 2021 scoping review 
were considered for inclusion in the current review. Of the 20, 12 
were included in the current review and eight were excluded. three 
results were excluded as they reported on qualitative outcomes 
only [30–32]. three were excluded as they were conference abstracts 
[33–35]. One was excluded as outcomes for icAP and non-icAP 
participants could not be separated [36]. One was excluded as the 
content did not relate to icAP outcomes [37].

An updated search using the same protocol was conducted 
on 22 August 2022 and 23 August 2022 and covered 1 December 
2019 to the review dates. Nine new studies were included in the 
current review. Figure 1 shows a PRiSMA flow diagram [38] with 
details of the updated search and how 2021 scoping review find-
ings were combined.

the first author conducted both searches, importing all references 
to Refworks (ProQuest, Ann Arbor, Mi). inclusion and exclusion criteria 
developed in the protocol were used to make inclusion/exclusion 
decisions on abstracts. the first author made these decisions on the 
first 20 articles and this process was supervised by Mc and JM. 
thereafter, the first author made these decisions on all abstracts. Mc 
and JM made independent inclusion/exclusion judgements on 10% 
of abstracts each (i.e., a total of 20%) as a quality control measure 
and as there was inadequate resource for two authors to 
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independently screen abstracts. Full texts for inclusion were selected 
by the first author and all full texts were independently verified for 
exclusion/inclusion by a combination of Mc, JM, and lD with 100% 
consensus on the final full texts selected for inclusion.

Data sources

the review only considered articles in english due to the abilities 
of the reviewers and the lack of resource for translation. it was 
unclear how many papers had to be excluded on this basis as 
non-english language papers were screened out at the point of 
initial searching. All peer-reviewed study designs were accepted 
for inclusion and articles from database inception to the present 
were searched. the context included articles from all settings and 
geographical locations.

Patient public involvement (PPI)

two family members of PwA who had attended icAPs were 
offered payment for their expertise in reviewing the draft data 
extraction tool and the review questions (JS and PS). Additional 
questions added were 1. who does an icAP work for? this ques-
tion was incorporated into RQ 5, and 2. Are there any reported 
negative side-effects to icAPs? this question was added as RQ6. 
A PPi group of four PwA was conducted before the review 

commenced. these individuals did not alter the review questions 
and were most interested in creating aphasia-friendly accessible 
versions of the results.

Synthesis

the results were not suitable for meta-analysis due to the het-
erogeneity of outcome measures used and methods of data anal-
ysis. therefore, synthesis without meta-analysis (SwiM) guidance 
was used [39]. Possible methods of data synthesis, e.g., combining 
p values were not deemed feasible following consultation with a 
statistician. therefore, data were synthesised by icAP. For outcome 
measurement questions, outcome measures were categorised 
using the icF domains using a recently published scoping review 
[40]. As previously noted, synthesis was done on study type with 
only experimentally designed studies answering RQs 4–6.

Results

the search identified nine studies to contribute to the current 
study, see PRiSMA flow diagram in Figure 1. combined with 12 
studies from the 2021 scoping review, this produced a total of 
21 papers that reported quantitative outcomes from icAPs. these 
papers represented 13 icAPs that were listed by name and loca-
tion (see table 2). in some instances, more than one paper from 
an icAP was used to address a question. this is because secondary 
reports added relevant information. table 2 indicates which papers 
contributed to each RQ.

Characteristics of papers

Of the 21 papers, two papers were non-randomised pre-post trials 
with comparator groups [53,54], which is NHMRc (National Health 
and Medical Research council) [62] evidence level iii-2. Seven 
were repeated measures/interrupted time series studies without 
comparator groups [41,44,45,49,55,57,61], which is NHMRc evi-
dence level iii-3, and the remaining 12 were pre-post studies with 
no comparator groups or NHMRc evidence level iv 
[42,43,46–48,50–52,56,58–60].

Non-randomised studies of intervention

the cochrane collaboration provides direction on using 
non-randomised studies of intervention (NRSis) in systematic 
reviews [63]. they advise caution when ranking NRSis according 
to evidence hierarchies, which were not designed for effectiveness 
questions. Additionally, they recommend not making inclusion/
exclusion decisions based on study design labels, but instead 
advise use of a checklist of study design features [64] to assess 
study quality.

Study design features checklist

As advised by Reeves et  al. [63], a study design features checklist 
was applied to the nine (9) studies at iii-2 or iii-3 NHMRc evidence 
levels. the studies showed many features in common, e.g., the 
intervention effect was estimated by change over time in all 
studies, so they were felt to be adequately alike to compare (see 
study design features checklist in Appendix 1). these studies all 
underwent quality appraisal.

Table 1. PiCoD question for the review.

PiCoD criteria exclusion criteria

Population: People with aphasia 
18+ years old or their family 
members/carers/equivalent.

People with primary-progressive aphasia 
or aphasia linked to a progressive 
neurological condition. there were 
no other limitations on aphasia 
presentation and no limitations on 
presentations of family members.

Intervention: iCaPs. iCaPs were 
defined by the following criteria. 
(1) intensity/dose: at least 3 h/
day × 5  days/week × 2  weeks 
or a dose of 30 h in 2  weeks. (2) 
individual and group therapy 
provided. (3) targeting more 
than the language impairment 
(e.g., targeting activities/
participation). “education” was 
not required as a core 
intervention component based 
on findings of a previous 
scoping review [12].

Programmes which fell below the 
intensity criteria. therapy 
programmes which were intensive 
but only focused on one main 
approach (e.g., constraint induced 
language therapy) or programmes 
which were delivered to people with 
acquired brain injury where the 
primary focus was on cognitive 
rehabilitation rather than language/
communication/aphasia.

Comparison: a comparison group 
was not required for inclusion in 
the study to answer RQs 1–3. 
however, an experimental 
control was required to answer 
RQs 4–5 (e.g., a repeated 
measures study/multiple 
baselines/interrupted time series 
or a control group where the 
control was a comparator 
intervention/usual care/control 
group, etc.).

n/a

Outcome: any quantitative 
outcomes reported from iCaPs 
were considered eligible for 
inclusion in the review.

studies that only reported qualitative 
outcomes, e.g., themes from focus 
groups or interviews or qualitative 
quotes reported in studies.

Design: Quantitative methodologies, 
peer reviewed, full text available, 
english language, search from 
database inception to present 
(i.e., no date limit)

no qualitative methodologies, no grey 
literature, no conference abstracts.

https://doi.org/10.1080/09638288.2023.2274877
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Quality appraisal results

choosing quality appraisal tools for NRSis is a challenge as there 
is a lack of guidance in this area. A narrative review on method-
ological quality (risk of bias) assessment tools [65] advised use of 

the ePOc RoB (risk of bias) tool for interrupted time-series studies 
[66], but the interrupted time-series/repeated measures studies 
included in the present review did not contain three data points 
pre and post and therefore the ePOc RoB tool was not designed 

* Griffin-Musick et al. 2022, Griffin-Musick et al. 2021, Auclair-Ouellet et al. 2022, Leff et al. 2021, Nicholas et al. 2022 
** Babbitt et al. 2016, Baliki et al. 2018, Wilson et al. 2012, Doogan et al. 2022 
*** Code et al. 2010, Hoover et al. 2017, Escher et al. 2018, Babbitt et al. 2015, Mackenzie, 1991, Persad et al. 2013, Rodriguez et al. 2013, Dignam et al. 2015, Dignam et al. 2016, Brindley et 
al. 1989, Winans-Mitrik et al. 2014, Hinckley & Craig, 1998 

Records screened. 
(n = 545) 

Records excluded** 
(n = 485) 

Reports sought for retrieval. 
(n = 60) 

Reports excluded (n = 55) 
Did not qualify as an ICAP per 
inclusion criteria (n = 44) 
Qualified as an ICAP/about ICAPs 
but did not provide data on 
outcomes (e.g., survey/review) (n 
= 7) 
Qualified as an ICAP but 
conference presentation only (n = 
2) 
Qualified as an ICAP but provided 
qualitative data only (n = 2) 

Reports assessed 
for eligibility. 
(n = 4) 

Reports included 
(n = 12)*** 

Sc
re

en
in

g 

Full texts assessed 
for eligibility (n = 
20) 

Records identified from*: 
Databases (n =982) 
EBSCOhost MEDLINE Complete (108) 
EBSCOhost APA PsycINFO (55) 
EBSCOhost Academic Search Ultimate (97) 
CINAHL Complete EBSCOhost (55) 
Communication Source EBSCOhost (25) 
Ovid Embase 1980 to 2022 Week 33 (460) 
Ovid EBM Reviews - Cochrane Database of Systematic Reviews 2005 to 
August 17, 2022 (6) 
Ovid JBI Database of Systematic Reviews and Implementation Reports (0) 
Turning Research into Practice Pro (57) 
PubMed (119) 

Records 
removed 
before 
screening: 

Duplicate 
records 
removed.  
(n = 437) 

Reports included 
(n = 4)** 

Records identified 
from: 

Citation searching 
(n = 4) 

Studies included in review (n = 21) 

Reports 
excluded (n = 0)

Reports 
excluded (n = 8)

Identification of studies via databases and registers Identification of studies via other methods 

Id
en

tif
ic

at
io

n 
In

cl
ud

ed
 

Reports assessed for eligibility. 
(n = 60) 

Records identified 
from: 

Monnelly et al. 
2021 scoping 
review (n = 20) 

Studies included in 
review (n = 16) 

Studies included in review (n = 
5)* 

Figure 1. PRisMa flow diagram.

Table 2. Mapping papers to research questions (RQs).

iCaP name Paper # authors

nhMRC 
evidence 

hierarchya RQ1 RQ2 RQ3 RQ4 RQ5

1. belfast 1 Code et  al. [41] iii-3 X X X X X
2. big sky Montana 2 Griffin-Musick et  al. [42] iV X X

3 Griffin-Musick et  al. [43] iV X X
3. boston 4 hoover et  al. [44] iii-3 X X X X X

5 escher et  al. [45] iii-3 X X X X
4. Chicago 6 babbitt et  al. [46] iV X X

7 babbitt et  al. [47] iV X
8 baliki et  al. [48] iV X

5. Glasgow 9 Mackenzie [49] iii-3 X X X
6. inteRaCt 10a Persad et  al. [50]b iV X a a

11 Wilson et  al. [51] iV X
7. liFt 12 Rodriguez et  al. [52] iV X X

13 Dignam et  al. [53] iii-2 X X X X
14 Dignam et  al. [54] iii-2 X X X X

8. Milton Keynes 15 brindley et  al. [55] iii-3 X X X X X
9. Montreal 16 auclair-ouellet et  al. [56] iV X X X
10. PiRate 17 Winans-Mitrik et  al. [57] iii-3 X X X X X
11. Queen square 18 leff et  al. [58] iV X X

19 Doogan et  al. [59] iV X X X
12. s-ihP’s CaP boston 20 nicholas et  al. [60] iV X X X
13. UMaP 21 hinckley and Craig [61] iii-3 X X X X

10b Persad et  al. [50]b iV a a

Papers answering this research question 16 13 Persad 
counted twicea

21 Persad 
counted twicea

8 8

anhMRC levels: iii-2 "a comparative study with concurrent controls"; iii-3 "interrupted time series without a parallel control group"; iV “case series with pre-post-
test outcomes”.
bPersad listed twice as it reports both on inteRaCt and UMaP.
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for these studies. Ma et  al. [65] suggest the National Heart, lung, 
and Blood institute (NiH) quality assessment tool for before-after 
(pre-post) studies without control group [67]. However, the studies 
contained two data points pre and post and sat somewhere in 
between a “repeated measures/interrupted time series” study 
design and above a “pre-post” design with no double baseline. 
cochrane guidance [68] advises use of the Risk of Bias in 
Non-randomized Studies of interventions (ROBiNS-i) [69] and 
therefore the ROBiNS-i tool was applied to the nine experimental 
design studies (see table 3). two raters independently rated the 
studies – KM and FS. KM tended to err on the side of caution 
rating “no information” whereas FS assigned “low risk” to these 
decisions for a variety of reasons, e.g., making a clinical judgement 
on lack of confounding variables or likely lack of deviation from 
intended intervention. A decision was made to rate these domains 
as “no information”, though “low risk” was the likelihood if the 
information had been provided by the study authors. Other dis-
crepancies in ratings were discussed between raters after the 
rating process with the final decision made with the input of a 
third rater (Mc). A scoping review found about 50% of icAPs 
provide input from Slts only, but 50% supplement Slt with input 
from other professionals [12]. this was the case for two experi-
mentally designed studies, which provided counselling [41] or 
physiotherapy/occupational therapy/nutrition [44], and one study 
that reported on the occupational therapy input into an icAP 
[45]. it was decided not to judge non-Slt input as a confounding 
variable since there is no icAP theory that states the intervention 
must be Slt only. Additionally, the outcomes reported in papers 
were Slt specific, rather than global measures that could have 
been influenced by input from other professionals.

As reported in table 3, there was evidence of risk of bias across 
all studies particularly with likely lack of blinding to measurement 
of outcomes and the possibility of bias in reporting due to lack 
of pre-published protocols. Six/nine studies were rated moderate 
risk of bias for these reasons, but all analyses were clearly defined 
and consistent within papers. three/nine studies had serious 

overall risk of bias due to either allocation of participants to 
intervention [53,54] or classification of the intervention and issues 
in reporting outcomes [49]. the Mackenzie paper [49] only pre-
sented therapy outcomes for individuals as a visual summary of 
raw data with no group or statistical analysis. this meant the data 
could not reliably be interpreted and were not comparable with 
the other eight papers. therefore, this paper was excluded from 
answering RQs 4 and 5.

Research questions

1.  What inclusion/exclusion criteria are listed for ICAPs?
Data from 16 papers contributed to this question (see table 2). 
the findings are listed in table 4, from most to least frequently 
cited criteria and detail on specific icAPs listing these inclusion/
exclusion criteria is noted.

2.  Who participates in an ICAP?
Data from 13 papers answered this question (i.e., one paper per 
icAP). when there was more than one publication for an icAP, 
the paper with the largest number of reported participants for 
that icAP was selected. See details in table 2 and Appendix 2.

A recent e-Delphi to establish reporting standards for aphasia 
participants called the DeScRiBe project listed 11 criteria, which 
should be reported for PwA in aphasia research [70]. eight of the 
11 criteria were reported in studies and can be found in Appendix 
2. criteria that were not reported were “language of treatment”, 
which was english in all studies and “primary language [spoken 
by the PwA]”, which was likely to have been english for most 
participants given this was the language of treatment. “conditions 
arising from the neurological event” are partially reported in 
Appendix 2, e.g., aphasia severity/type/motor speech disorders, 
but the icAP studies in this review did not provide extensive 
information on additional sensory/motor/psychological side-effects 
for each participant.

Table 3. Robins-i risk of bias ratings on nine experimental design studies (low, moderate, and serious).

bias due to 
confounding

bias in selection 
of participants 
into the study

bias in 
classification of 

interventions

bias due to 
deviations from 

intended 
interventions

bias due to 
missing 

data

bias in 
measurement of 

outcomes

bias in 
selection of 

the reported 
result

overall risk 
of bias

1. brindley et  al. [55] no information low low no information low low or 
moderatee

Moderate Moderate

2. Code et  al. [41] no information no information no information no information low low or 
moderatee

Moderate Moderate

3. Dignam et  al. [53] no information seriousa low no information low low or 
moderatee

Moderate serious

4. Dignam et  al. [54] no information seriousa low no information low low or 
moderatee

Moderate serious

5. escher et  al. [45] no information low low no information low Moderate riskf Moderate Moderate
6. hinckley and 

Craig [61]
no information low low no information low low or 

moderatee
Moderate Moderate

7. hoover et  al. [44] no information low low no information low low or 
moderatee

Moderate Moderate

8. Mackenzie [49] no information Moderateb seriousc no information low Moderateg Moderate or 
serioush

serious

9. Winans-Mitrik 
et  al. [57]

no information low low no information lowd low or 
moderatee

Moderate Moderate

a“Group allocation was based on individuals’ geographic location, the availability of a position within the research programme and personal factors” (page 188).
b“additional referral criteria were that subjects were considered to have high motivation and sufficient stamina for a daily programme” (page 277).
cintervention status not well defined (who got what why).
dthe analysis addressed missing data.
ethese studies report on outcome methods but do not report if the assessors were blinded. if blinded, the risk would be low. if not blinded, the risk would be 
moderate.
fthe sis was completed “with family assistance” (page 3), which would have minimally influenced the outcome measure.
gstudy reports the assessor was not involved in therapy but was not blinded to the participants having had therapy.
hDid not have an a priori plan (moderate) but does not fit the descriptor for seriously biased.

https://doi.org/10.1080/09638288.2023.2274877
https://doi.org/10.1080/09638288.2023.2274877
https://doi.org/10.1080/09638288.2023.2274877
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Summary of findings: Four hundred and eighty-five individuals 
were reported on in the 13 icAPs including 333 males, 125 
females, and 27 with no data on sex. Age and time post-onset 
were reported by all studies and thereafter reported characteristics 
varied (see Appendix 2). Age range across studies was 18–86. 
eleven studies reported mean age. it was not possible to devise 
a mean age of the average icAP participant by combining and 
averaging means. the mean was mid-50s (54/55/56) in 6/11 stud-
ies [44,47,50,57,60] (with Persad representing both inteRAct and 
UMAP). two studies had mean ages that were higher [42,53] and 
three had mean ages that were lower [41,55,59]. Months post-onset 
ranged from 1 to 335. it was not possible to select a mean time 
post-onset across all studies, but 4/5 of the largest studies 
(n  =  52-83 participants) had a mean time post-onset of 
15–24  months. Aphasia severity across studies ranged from mild 
to severe aphasia. two participants exceeded the non-aphasic 
cut-off but were included in one study [60]. where average 
pre-treatment scores were given, these were either moderate or 
severe. All aphasia types were reported apart from jargon aphasia. 
Broca’s or nonfluent aphasia were the most common classifica-
tions. Stroke was the most common aetiology, but a variety were 
reported (e.g., head injury). A variety of educational levels were 
also reported. Mean years of education where reported was at 
least 14  years. whether or not participants had attended a pre-
vious icAP was reported in only four studies. these indicated that 

rates of icAP repetition varied from 4 to 40% [42,57]. where 
reported, most participants were white/caucasian with highest 
prevalence of 96% [47] to lowest prevalence of 77% [60]. Black/
African American participants made the second largest demo-
graphic with as many as 17% [60] to as little as 3% of sample 
[47]. Motor speech disorders including apraxia of speech (AOS) 
and dysarthria were not often reported, but AOS was present in 
55% of participants attending the chicago icAP [47]. languages 
spoken by participants were infrequently noted. where reported, 
the most common language was english. Four studies reported 
on occupation. two studies [47,53] reported that their participants 
were predominantly (94%) right-handed.

3.  What outcome measures are used on ICAPs?
Data from 21 papers answered this question. Measures were cat-
egorised according to icF domain following a recently published 
scoping review [40]. categorisation was performed by the first 
author and ratified by the full authorship team. there was one 
deviation from the scoping review that classified the cAt under 
“multiple icF categories”, likely due to the disability questionnaire 
section of the cAt. However, in icAP research, only the language 
battery of the cAt has been used, not the disability questionnaire. 
therefore, we categorised the cAt as a “comprehensive language 
test” under “body functions”. Additionally, the scoping review [40] 

Table 4. RQ1 what inclusion/exclusion criteria are listed for iCaPs?

Criteria (iCaPs listing this criterion)

number of iCaPs listing 
this as inclusion/exclusion 

criteria

1 time post-onset
>6 MPo (months post-onset) [44,52,55,60,61]
>3 MPo [59]
 “Recency of onset” unspecified detail [46]

7

2 independent for aDls (activities of daily living)
  PWa must be independent for aDls [45,57,59,61]
  or caregiver must be present if not (e.g., for walking/eating/toileting) [46,60]

6

3 endurance/stamina/tolerance [43,45,46,49,57,60] 6
4 Medically stable

  Generally medically stable [43,57,61]
  Permission from physician [46]
  stable mental health [57]

4

5 Motivation/commitment to attend
  Motivation [49,57]
  Commitment [58]

3

6 over 18 [43,59,60] 3
7 Caregiver involvement and support, e.g., for carryover of skills [50,57] (Persad for InteRACT) 2
8 no cognitive deficits predicted to limit a candidate’s potential to participate in or benefit from treatment 

[43,57]
2

9 sufficient auditory comprehension skills to provide informed consent/participate [44,49] 2
10 aphasia due to a single stroke [44,52] 2
11 no significant behavioural issues [46,57] 2
12 no history of other neurological disorders [44,52] 2
13 no vision and hearing deficits that would impact engagement [52,61] 2
14 no severe motor speech disorders [54,59] 2
15 english speakers [60,61] 2
16 own transportation to/from iCaP [59,60] 2
17 Current rehab needs/presence of significant aphasia that affects participation in life activities [43,60] 2
18 Compatibility with cohort/group

  Fit of PWa within cohort [43]
  Comfortable doing group activities [60]

2

19 access to therapy and resources currently [43] 1
20 Potential for improvement [46] 1
21 Previous intensive experience [43] 1
22 Upper age limit of 65 [55] 1
23 Diagnosed with aphasia by slP/language battery [44] 1
24 severity of aphasia (at both ends of the spectrum) [unspecified] [46] 1
25 no history of learning difficulties [44] 1
26 not participating in other rehabilitation therapies during the programme [60] 1
27 access restricted to veterans and active-duty military personnel [57] 1
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did not categorise discourse measures. Discourse measures were 
allocated to icF domains in the current study as three authors 
(Mc, JM, lD) have authored a systematic review on discourse 
treatments in aphasia [71]. See categorisation of measures in 
Appendix 3.

there were 56 different outcome measures used on the 13 
icAPs. each icAP used between 2 and 12 outcome measures but 
did not always report the results of all measures administered. 
thirty-eight measures were in the domain of “body functions” (33 
standardised and five bespoke). ten measures captured “activities/
participation” (nine standardised and one bespoke). Of the remain-
ing eight measures, three covered multiple icF categories, three 
measured quality of life, and two were neurological measures. 
the three most popular measures were the ceti (a measure of 
activities/participation completed by a significant other) used by 
seven icAPs, the wAB-R (a comprehensive test of language) used 
by six icAPS, and the BNt (a naming test) used by five icAPs.

All 13 icAPs measured “body functions”. twelve icAPs measured 
“activities/participation”. two icAPs measured “environmental fac-
tors” and “personal factors” via the same single assessment – the 
Assessment of living with Aphasia [72]. Four icAPs measured 
quality of life. two icAPs incorporated neurological measures, e.g., 
imaging.

4.  Have ICAPs brought about significant improvements on 
outcome measures, and if so in what domains of the ICF?
to answer this question, it was decided to separate reported 
outcomes by evidence level. Only evidence at level iii-2 or iii-3 
was considered (see table 2) and ultimately eight papers of suf-
ficient methodological quality answered this RQ covering six icAPs 
(see table 3).

there were 33 different outcome measures used on the six 
icAPs. Despite 33 measures being listed, only data from 19 mea-
sures were available for analysis at evidence level iii. there were 
three reasons for this: (1) outcome measures were listed with no 
data provided (these measures are highlighted in red in Appendix 
3); (2) some measures only had pre-post data provided, so they 
did not reach level iii evidence; and (3) on one measure, results 
for icAP and non-icAP participants were collapsed. See Appendix 
5 for detail. therefore, it is important to note that in analysing 
outcomes from icAPs, only two measures were explored in more 
than one icAP. Specifically, there are BNt data from studies [53,61] 
and ceti (significant other) data from studies [41,53]. this makes 
synthesis of icAP outcome data challenging as different measures 
are used in each study. it was decided to combine outcome mea-
sures listed under the same icF category to report on outcomes.

4a. Body functions
Body functions covers “individual language modalities, compre-
hensive tests of language, psychological functioning, and cognitive 
functioning”. there were 24 measures of body functions listed in 
level iii-2 and iii-3 studies but only 15 measures with data eligible 
for analysis coming from eight studies [41,44,45,53–55,57,61] (see 
Appendix 5).

Six studies reported outcomes relating to “individual language 
modalities”, such as spoken naming. Of these, five studies reported 
significant gains following treatment [44,53–55,61]. One reported 
that the gains made during treatment were not greater than gains 
made pre-therapy [57]. Maintenance of gains was achieved in four 
studies [44,53–55] and not in two [57,61].

in relation to “comprehensive tests of language”, participants 
in two studies demonstrated significant gains in comprehensive 

language functioning following treatment as assessed by the cAt, 
and gains were maintained at follow-up [41] or further improved 
at follow-up [57]. However, neither of these studies demonstrated 
a stable baseline pre-therapy that means the findings from 
post-therapy and follow-up cannot reliably be attributed to 
treatment.

with respect to psychological functioning, one study assessed 
and reported significant gains following treatment using the 
ccRSA that were maintained at follow-up [53].

with respect to cognitive functioning, one study reported sig-
nificant gains following treatment using the FAS word fluency 
task, which were maintained at follow-up [44].

in summary, eight papers have explored this domain. the most 
common positive outcome was in word finding, with maintenance 
effects. icAP outcomes relating to gains on comprehensive lan-
guage tests come from studies where pre-therapy baseline func-
tioning was variable and outcomes relating to psychological 
function/cognition are limited to a single study each.

4b. Activities and participation
there were six measures of activity/participation listed in level 
iii-2 and iii-3 studies but only three measures with data eligible 
for analysis coming from four studies [41,45,53,55] (see Appendix 5).

First to “communication”. Of three papers, two reported signif-
icant gains following treatment that were maintained after a 
follow-up period of no treatment [53,55]. the third paper reported 
that the improvement from pre- to post-therapy was not signifi-
cant [41].

Second to “other” areas of activity/participation measured by 
one study [45] that reported significant changes following treat-
ment, which were maintained at follow-up.

in summary, three papers found significant and maintained 
gains in activities/participation following icAP treatment. 
Additionally, one paper found improvement was non-significant.

4c. Multiple ICF domains
there were three measures of activity/participation listed in level 
iii-2 and iii-3 studies but only one measure with data eligible for 
analysis from a single study [53] (see Appendix 5).

A single paper [53] reported data on an outcome measure 
relating to this domain (the AlA) and found significant gains 
following treatment, which were maintained at follow-up.

4d. How ICAPs compare to different intensity models
two studies [53,54] from the same author group compared out-
comes from an icAP (liFt) to a distributed model of therapy 
(D-liFt). Both liFt and D-liFt provided 48 h of total therapy, but 
liFt delivered this intensively at icAP standard (16 h a week over 
3  weeks) and D-liFt provided therapy in a distributed fashion 
(6 h a week over 8  weeks). in the first study [53], using linear 
mixed models, the authors found those receiving distributed ther-
apy did significantly better than liFt (icAP) participants at 
post-therapy (p  =  0.04) and follow-up (p  =  0.002) on a measure 
of naming (BNt). in the second study [54] also using linear mixed 
models, no significant difference was found between liFt and 
D-liFt participants at post-therapy (p  =  0.44) or follow-up 
(p  =  0.31) on their performance on words treated in therapy. the 
first study [53] also found no difference between liFt and D-liFt 
in psychological outcomes (on the ccRSA), on a measure of com-
munication activity/participation (ceti – proxy rated), or across 
multiple icF domains (on the AlA). in short, the only studies to 
compare icAP with a distributed model of therapy found the 
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distributed model was superior for naming outcomes and both 
models achieved the same improvements in psychological func-
tioning, communication activity, and wider changes, e.g., environ-
mental/personal.

5.  What factors are reported to influence ICAP outcomes?
there were only three papers [54,55,57] at level iii-2 or iii-3 evi-
dence that ran statistical analysis of variables, which could have 
been factors upon icAP outcomes.

Authors reported that participants with milder aphasia were 
more successful on “body function” outcomes whether that be 
the naming therapy component of icAPs [54] or outcomes on a 
comprehensive language test or story retell procedure [57]. No 
relationship was found between time post-onset and the degree 
of improvement on either a discourse measure or a measure of 
communication activity [55].

6.  Are there any reported negative outcomes from ICAPs?
in this section, negative outcomes from icAPs will be considered. 
these include adverse events, attrition, lack of change, decline, 
and comparison with other therapy models.

6a. Adverse events – from all 21 studies in the review
Five studies noted adverse events which occurred during the icAP 
but may not have been related to the icAP. escher et  al. reported 
one participant (of 19) missed a week due to significant health 
problems [45]. All others were reported to attend at least 85% of 
sessions. Babbitt et  al. [46] noted one (of 74 participants) missed 
two days during the last week due to illness. On liFt2, two sessions 
were missed in the last week due to fatigue [52]. Fatigue and 
exhaustion were noted in both studies by Griffin-Musick et al., result-
ing in discontinuation of assessment at times, but not on completion 
of the icAP [42,43]. Brindley et al. noted that participants expressed 
"disenchantment" with returning to conventional therapy and a 
desire for more intensive therapy when the icAP ended [55].

6b. Attrition – from all 21 studies in the review
Six studies reported on attrition. two studies from the same 
author group reported that all recruited liFt participants com-
pleted therapy [53,54]. code et  al. [41] reported that one partic-
ipant (of eight) withdrew at an unspecified timepoint due to a 
seizure. No data were provided on this participant. Rodriguez 
et  al. reported one participant (of eight) was unable to complete 
liFt2 due to a prolonged cold/flu [52]. winans-Mitrik et  al. [57] 
reported three participants (of 73) did not complete the icAP, 
one due to multiple falls, one due to unfounded concern for acute 
stroke, and one for personal reasons. leff et  al. reported one 
participant (of 47) dropped out after a week for an unspecified 
reason and two were lost to follow-up due to cOviD-19 [58]. 
Babbitt et  al. [46] had 84 participants but reported on only 74 
as 10 did not complete either pre- or post-therapy testing for a 
variety of reasons including “the severity of aphasia, hospitalization 
prior to the end of the program, fatigue, or concomitant cognitive 
deficits” [p.S857]. wilson et  al. [51] reported 15 participants were 
recruited but only provided results for nine participants with no 
reason provided.

6c. Lack of change – from eight experimental design studies only
Body functions.  there were four studies that reported lack of 
change in “body function” outcomes. One study found that the 
change that occurred during therapy on a story retell measure 

(SRP) was not greater than change experienced pre-therapy [57]. 
the same study noted "for a small minority of participants, no 
change or a decline in performance was observed for all outcomes" 
[57,p.S337]. At level iii evidence, this included a comprehensive 
test of language (the cAt), and the story retell measure, both 
“body function” measures. individual participant data (iPD) from 
one study [41] revealed that although group improvement was 
noted on a comprehensive language test (AAt, english version), 
1/7 participants did not improve “for DO, the most severe case, 
no progress can be observed” [41,p.25]. iPD from another study 
[54] revealed 3/13 icAP participants did not experience a 
statistically significant improvement on treated naming items post-
therapy (see table 2 in this study). in one study, iPD displayed 
on tables demonstrated that during the first 6-week intensive 
intervention period anywhere from 7 to 13% of participants did 
not improve on a measure of naming (BNt) and 20–45% did not 
improve on a picture description task (ciU analysis) [61].

Activities/participation.  two studies reported lack of change in 
this domain. One found non-significant improvement post-therapy 
on a measure of communication activity (the ceti) rated by a 
significant other [41]. Another study found no significant 
improvement post-therapy on some sections of a communication 
assessment [55].

6d. Decline – from eight experimental design studies only
Only one instance of individual participant decline was noted. in 
Hinckley and craig [61], one participant demonstrated deteriora-
tion during the first 6-week intensive intervention period on ciU 
analysis (see table 3, subject 5).

Discussion

1.  What inclusion/exclusion criteria are listed for ICAPs?

there were 27 criteria listed for icAP inclusion/exclusion. there 
may have been additional criteria not listed by studies, e.g., due 
to publication constraints. we focus our discussion on the top 
four commonly cited criteria, which were (1) time post-onset 
(being mostly 6  months post-onset, seven icAPs), (2) being inde-
pendent or having caregiver support for ADls (activities of daily 
living) (six icAPs), (3) having endurance/stamina/tolerance (six 
icAPs), and (4) being physically and mentally medically stable 
(four icAPs). How do these criteria fit with the existing evidence 
base? An international survey [73] specifically asked about icAP 
admission criteria on 14 icAPs and found the top criteria were: 
(1) being independent or having caregiver support for ADls (11 
icAPs), (2) age with unspecified detail (nine icAPs), (3) time 
post-onset with unspecified detail (five icAPs), and (4) no history 
of dementia/cognitive impairment or primary aphasia diagnosis 
with no concurrent diagnoses (four icAPs each). in terms of 
speech and language therapist (Slt) perspective, a survey of UK 
Slts found 33% felt any time post-onset was acceptable to 
engage in an icAP, and 60% felt support for toileting was nec-
essary [20].

therefore, being independent/having support for ADls and time 
post-onset (tPO) seem important to discuss as they are raised both 
in studies and in surveys. Being independent/having support for 
ADls may need to be implemented as an inclusion criterion for a 
variety of reasons. For example, icAP staff may not be trained in 
ADl assistance or there may be lack of funding or a need to 
increase icAP costs to have qualified staff provide toileting – i.e., 
practical constraints. it is important to acknowledge this criterion 
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limits access to icAPs and should be seen as a provider and acces-
sibility issue rather than patient suitability issue. the rationale for 
being a certain time post-onset to engage in an icAP is not pro-
vided by studies and six icAPs included participants who were less 
than six months post-onset [42,47,50,53,57,60] (Persad for UMAP). 
therefore, there is no consensus in the icAP community on this 
criterion. there could be two reasons for imposing a tPO constraint. 
One relates to the research design, particularly if there is no control 
group and a need to demonstrate a stable baseline. international 
consensus is that six months post-onset (MPO) signifies the chronic 
stage in stroke research [74], which may be why this timeframe is 
selected. the second reason may be clinical. icAPs may be more 
suitable for those in the chronic phase, e.g., because they are med-
ically more stable and more robust. But it could be that intensive 
and comprehensive input is potentially most effective in the acute 
phase. the veRSe trial found that non-icAP Slt delivered in the 
acute stage (starting within 2  weeks post-stroke) at an intensity of 
5 h/week × 4  weeks (mean total dose of 23 h) did not produce 
additional benefit for PwA when compared with usual care (mean 
total dose of 9.5 h) [75]. whether icAP levels of intensity (15 h/week 
× 2 weeks) and the provision of more comprehensive aphasia ther-
apy would produce additional benefit in the acute stage is unknown. 
this requires testing through a design that compares icAP with an 
alternative model at the same dose/intensity/amount.

Future icAP research should consider tPO as a criterion and 
rationalise any constraints employed.

Returning briefly to the 27 listed criteria, rationales for the cri-
teria were rarely given, and in some cases might be challenged. 
For example, one study [55] imposed an upper age limit of 65 
without citing evidence that age affects prognosis in aphasia. it 
was also difficult to determine how some criteria were, or indeed 
could be assessed, “motivation” and “endurance” being examples. 
two qualitative studies found that motivation was important to 
stroke rehabilitation professionals, but was affected by cultural 
factors (e.g., a belief that a stroke was God’s will) [76] and by age 
(e.g., older patients being less likely to demonstrate motivation 
through facial expression and self-directed rehabilitation activity) 
[77]. A recent scoping review found motivation has only been 
measured in two aphasia studies and its links to treatment out-
comes have not been explored [78]. it is a concern that judgements 
on subjective factors may be negative when a person is from a 
different cultural background or is elderly, underscoring the need 
for selection criteria that can be objectively assessed. the likelihood 
of increased medical co-morbidities with age may also be a limiting 
factor, i.e., elderly people may be less likely to meet a criterion of 
medical stability, and older participants may not have a living care-
giver to support their attendance.

Recommendations for future ICAPs
(1) Reporting should be clear when criteria are driven by provider/
resource needs. (2) Research based rationales for exclusionary 
criteria should be given. (3) criteria must be measurable, to avoid 
subjective judgements. (4) Further work is needed on candidacy 
for icAPs so that future researchers can employ evidence-based 
selection criteria, e.g., using designs that compare outcomes across 
participant factors.

2.  Who participates in an ICAP?

the current study found that most icAP participants were male 
(at least 68%), in their mid-50s (range 18–86), mostly white/
caucasian (77–96%), and mean years of education was 14. tPO 

was 1–335  months (no mean could be established though it was 
noted several of the largest studies had a mean time post-onset 
of 15–24  months). winans-Mitrik et  al. [57] reported “the current 
program admission rate is 50% of referrals” [57,p.S332]. How do 
these demographics relate to participants in aphasia research gen-
erally? the ReleASe collaboration [13] analysed iPD of 928 PwA 
who took part in randomised controlled trials. Fifty-eight percent 
were male, the median age was 63 (iQR 54.1–74), 94.7% were 
white, and median years of education was 11 (iQR 8–14). tPO was 
median 61  days (range 7–487). A scoping review of 139 aphasia 
treatment studies from the US [79] noted under-representation of 
women (61% of participants were male), older stroke survivors 
(mean age 58), and ethnic minorities (86% white when 75% of 
the US population is white) [80]. looking with a wider lens, women 
are more likely to experience strokes than men [81] though this 
varies based on age range (with older women more likely to expe-
rience a stroke than older men), the median age of stroke in the 
UK was 70 for men and 76 for women [82] and an average age 
of 69 for both sexes has been reported from US cohort data [83], 
and black people also experience worse stroke rehabilitation out-
comes than white people [84]. this indicates that PwA taking part 
in any type of aphasia research are a subset of stroke survivors, 
but icAP participants are more likely to be male, younger, more 
highly educated, and (though time post-onset is tricker to com-
pare) significantly longer post-onset of aphasia than PwA taking 
part in aphasia research. why might this be the case?

when it comes to sex and the under-representation of people 
from ethnic minority background, financial constraints could be 
a factor. Six of the icAPs included in this study (five in the US 
and one in canada) were fee paying (BSAP, chicago, inteRAct, 
PiRAte for some participants, S-iHP’s cap, and UMAP), and two of 
these required out of pocket payments (i.e., not covered by health 
insurance) of over $20  000. US census data from 2020 indicated 
the median earnings of Black and Hispanic households was lower 
than that of white households, and the female-to-male earnings 
ratio was 0.83 (i.e., the average women earned 83 cents for each 
dollar earned by a man) [85]. Analysis of data from the UK Office 
of National Statistics (as the equivalent US data was not available) 
showed that the gender pay gap was greatest for women in their 
50s and 60s [86]. therefore, women are less likely to have dis-
posable income to pay for icAP attendance. All six fee-paying 
icAPs had more male participants. Of the remaining seven non-fee 
paying icAPs, 4/7 were substantially more male dominated 
[41,49,53,59], one was even [55], one had more females [56], and 
one had no data [44]. therefore, cost may not be the primary 
factor limiting female attendance. Perhaps the role of women as 
caregivers limits their participation? Four icAPs required that par-
ticipants be accompanied by caregivers either if not independent 
for ADls (two icAPs) or for carryover of skills (two icAPs) (see 
table 4). As women are more likely to be caregivers [87] they 
may facilitate and support male attendees, but the reverse may 
not be true, particularly if the man is the main breadwinner and 
must continue to work. Perhaps if icAP staff or students could 
be upskilled to support ADls and facilitate people to attend with-
out a caregiver, this would help boost female attendees?

Recommendations for future ICAPs
(1) Several methods to broaden representation of the wider apha-
sia population on icAPs could include targeted and funded cul-
turally sensitive recruitment campaigns for minority groups, e.g., 
Nguy et  al. [79]. (2) conducting more studies within a non-fee-
paying structure to ensure inclusion of those who cannot pay for 
attendance. (3) exploring what barriers might prevent women 
from engaging on icAPs.
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3.  What outcome measures are used on ICAPs?

A large number of outcome measures (56) were used across icAPs 
and even when limited to experimental designs only, the range 
was still wide (33) with very little overlap. icAPs are comprehensive 
therapy programmes, so the diverse range of measures partially 
reflects efforts to capture comprehensive changes. However, of 
the 56 measures, 38 (of 68%) were in the domain of “body func-
tions”, demonstrating that the focus of icAP outcome measurement 
is mostly on impairment-based outcomes. As outlined in the 
“introduction”, goals of PwA and their families do not focus pri-
marily on “body functions” [25,26], so their goal priorities are not 
well reflected in the outcome measures employed by icAPs. the 
variation in measures also means it is challenging to pool data 
from icAPs. the issue of too many measures has previously been 
raised in the aphasia literature (44 formal outcome measures were 
identified in randomised controlled trials in the cochrane review 
of Slt for aphasia [7] and 143 standardised outcome measures for 
aphasia were identified in a scoping review [40]). Both reviews 
identified that most outcome measures focused on the domain 
of “body functions”, e.g., 66% of measures [40]. the need for homo-
geneity in aphasia outcome measurement was the driver behind 
establishing a core outcome set (cOS) for aphasia in 2019 [88], 
which recommended use of the wAB-R, GHQ-12, and SAQOl-39 
(see Appendix 5 for full names and references). the wAB was 
included in six icAPs, but the GHQ and SAQOl only in one [56], 
likely due to the recency of the cOS recommendations. Now that 
cOS recommendations are available, including a recent addition 
of the Scenario test as a measure of communication [89], these 
should be included in future icAP research. Should icAPs have 
their own cOS? Part of the issue in establishing a cOS for icAPs 
is that icAP content varies widely, both on a programme and 
individual participant level [12]. there are no existing cOS recom-
mendations to cover the icF domains of “environmental factors” 
or “personal factors” due to lack of consensus. therefore, estab-
lishing an icAP-specific set of measures may prove equally difficult.

the diversity in icAP content and outcome measurement points 
to a need for rationalisation. this might be achieved by developing 
a logic model of the intervention. Such models specify the under-
lying theory of an intervention by outlining how the intervention 
components link to outcomes [90]. A logic model would assist in 
rationalising icAP content/components. this would be a useful 
springboard for conversations on the merit of standardising icAP 
therapy content. then linked outcome measures for each icAP com-
ponent and the feasibility of a cOS for icAPs could be considered. 
For example, icAPs as originally conceptualised recommended inclu-
sion of family members [22], and many icAPs require family/caregiver 
attendance. However, there was only one icAP that included a mea-
sure of outcomes for families [59] though the data were not reported.

Recommendations for future ICAPs
(1) if family/carers are required to attend, it should be clarified 
whether that is for their benefit with expected improved outcomes 
for families, or whether family attendance is primarily for the 
benefit of PwA. if the former is intended, a relevant family out-
come measure should be included. (2) exploration of a logic model 
and possible cOS for icAPs.

4.  Have ICAPs brought about significant improvements on 
outcome measures, and if so in what domains of the ICF?

Synthesising outcome data across icAP studies was difficult, owing 
to the diversity of and lack of overlap between measures. For this 

reason, outcomes were collapsed into icF domains. Despite the 
range of outcome measures used on icAPs, there were only four 
icAPs at level iii-3 or iii-2 evidence that produced experimental 
evidence on outcomes in more than one icF domain – “body 
functions” and “activities/participation” (Belfast, Boston, liFt, and 
Milton Keynes). therefore, though icAPs contain a variety of ther-
apy content [12], the evidence-base to argue that icAPs deliver 
comprehensive changes for PwA is lacking. this is disappointing 
as icAPs are comprehensive therapy programmes. it is desirable 
to have outcomes on a range of icF domains to differentiate the 
additional benefit of comprehensive aphasia therapy provided on 
an icAP from purely language-based intensive programmes (e.g., 
as delivered by intensive language-action therapy/constraint- 
induced aphasia therapy).

Outcome measurement on icAPs is skewed towards “body func-
tions”. 5/6 studies found pre- to post-therapy gains on naming and 
positive maintenance of naming gains was shown in 4/6 studies. 
evidence for outcomes in relation to cognition or psychological 
function came only from single studies. evidence for change in 
activities/participation was equivocal with 2/3 studies finding pre- to 
post-therapy gains on a communication measure. the fact that this 
domain was so rarely measured was disappointing, given that this 
is a key priority for PwA and their family members [26]. the focus 
on outcome measures in the domain of “body function” may reflect 
icAP content. For instance, participants on Dignam et  al. [54] had 
30 targeted words which were treated in 14 h of impairment-based 
therapy and up to 14 h of computer therapy out of a total of 48 h 
of therapy time. if most of the treatment time is focused on lan-
guage impairment, then the outcome measures will likely be 
weighted towards this domain. in another example of how icAP 
content may influence outcomes, escher et al. [45] found significant 
improvement post-icAP on the canadian Occupational Performance 
Measure (cOPM) but was the only icAP with occupational therapy 
input. there are no recommendations on how to weight icAP treat-
ment time between icF domains, and therefore each icAP interprets 
this differently on a programme and individual level [12].

this review did not set out to evaluate whether icAPs are more/
less effective than other models of therapy provision. However, two 
studies included comparative data (icAPs versus dispersed therapy 
models) with no evidence of an icAP advantage [53,54] and an 
advantage for a dispersed model on a measure of naming [53]. 
Psychological interventions for aphasia have typically been delivered 
in a more dispersed model, e.g., over a three-month period [91].

Recommendations for future ICAPs
(1) Publish icAP outcomes from across icF domains. (2) Future 
research should explore whether icAPs are superior to dispersed 
models for a range of therapy outcomes.

5.  What factors are reported to influence ICAP outcomes?

there is evidence from two icAP studies [54,57] that those with 
milder aphasia had better outcomes on naming therapy/language 
assessment, and evidence from one study that time post-onset 
did not relate to outcomes in “body function” or “activities/par-
ticipation” [55]. with only three studies providing answers to this 
question in the current study, conclusions must remain tentative. 
However, the findings from this review that (1) milder aphasia 
may be superior for “body function” outcomes and that (2) time 
post-onset did not link to outcomes, aligns with the existing 
evidence base. A narrative review by Kristinsson et  al. found that 
aphasia severity “is generally considered the single strongest pre-
dictor of response to impairment-based therapy” [92]. while there 
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is more evidence to support better outcomes for those with milder 
aphasia, the authors cite one study showing those with more 
severe aphasia do better [50]. However, it should be noted this 
study which was an icAP was not deemed of sufficient experi-
mental quality to contribute to RQ5 in the current review. A review 
of 23 single subject aphasia studies, where all participants were 
at least one year post-onset found no relationship between tPO 
and impairment-based language outcomes [93]. these findings 
indicate that therapy induced change can occur in the chronic 
phase of aphasia, in line with the available icAP data.

More research should explore participant factors that may 
affect responses to icAP therapy. there are complexities involved 
with this, e.g., it may be that predictors are outcome specific. A 
greater understanding of participant factors might allow for 
improved tailoring of therapy, with greater emphasis given to the 
domains that are most likely to change.

there were 27 inclusion/exclusion criteria listed for icAPs, but 
the current state of the evidence does not provide sufficient 
evidence to link pre-morbid factors to icAP outcomes. it is likely 
clinical experience comes into play in determining suitability for 
icAPs. the weight placed on clinical experience should not be 
undermined. Sackett et  al. clearly highlighted that clinical exper-
tise was an essential component of evidence-based medicine, 
particularly as only clinical expertise can guide whether external 
clinical evidence should be applied to certain patients [94].

Stronger evidence that severity affects impairment-based out-
comes could be used in future to refine and individualise icAP 
treatment content. For example, therapy for those with severe 
aphasia might focus more on compensatory communication strat-
egies than specific language targets.

Recommendations for future ICAPs
(1) Describe icAP participant characteristics, e.g., using DeScRiBe 
criteria [70]. (2) explore the feasibility and validity of measuring 
and linking icAP participant characteristics to outcomes across 
icF domains.

6.  Are there any reported negative outcomes from ICAPs?

it is important to track any negative side effects of icAPs, given 
the demanding nature of the therapy model. there were few signs 
of such effects. while some adverse events were reported, none 
were related to therapy content. Rates/nature of events were like 
those reported in other therapy trials [95,96]. Only one participant 
was reported to decline following therapy, and then only on one 
measure of “body function” [61].

A further concern is that attrition in icAPs might be high due 
to the demanding nature of therapy. For example, the cochrane 
review [7] found higher rates of drop-out from low versus high 
intensity aphasia trials, but only four trials were included in the 
analysis. An analysis of the significance of drop-out rates was not 
conducted in the current study, so the significance of the attrition 
rate cannot be calculated. the only study comparing icAP with 
distributed therapy found in favour of the intensive regime with 
16/16 completing the icAP programme (liFt) and 16/18 complet-
ing the distributed therapy programme (D-liFt) [53].

Although decline was barely reported, lack of change was 
noted at group level on an outcome measure in three studies 
[41,55,57] and from iPD in three studies [41,54,61]. lack of change 
or decline is not often reported in aphasia treatment. this is 
perhaps not unusual given the known bias in healthcare towards 
publishing significant or positive results [97]. Menahemi-Falkov 
et  al. [98] found that aphasia trials often reported positive 

significant group level change. However, an exploration of iPD 
revealed this group level change was driven by a minority of 
participants (about 33% who experienced post-therapy positive 
change and only 22% maintaining the change at follow-up).

the current review did not include non-experimental designs when 
enquiring about lack of change in response to icAPs. However, there 
are indications from the non-experimental icAP literature (NHMRc 
level iv pre-post studies) of lack of change experienced by partici-
pants. For example, a third of participants on inteRAct, 31% of icAP 
participants on the chicago icAP, and 10/54 on UMAP did not respond 
to treatment, i.e., did not show a five-point change in their wAB-R 
AQ score [47,50]. Additionally, half of participants on inteRAct did 
not experience clinically significant change on measures of activity/
participation (the ceti or cADl-2) [50]. lack of change data is par-
ticularly important when testing a new treatment model as there 
may be important indications for candidacy.

Recommendations for future ICAPs
(1) Publish participant flow through the icAP to clearly illustrate 
recruitment and attrition with associated reasons. (2) it would be 
useful for experimentally designed icAPs to analyse both group 
and individual level change, and to share whether any participants 
experienced decline during the intervention.

Limitations

this review did not employ two authors to independently screen 
abstracts but instead used random checking by a second and 
third reviewer of 20% of the results at abstract screening level 
and 100% of results by all authors at full text level. Although two 
independent reviewers are not required for a systematic review 
[99], use of a completely independent second reviewer can 
increase the number of results found at abstract screening level 
by up to 9% [100]. therefore, use of a completely independent 
second reviewer would have been desirable. there is a potential 
risk of bias in this dataset because non-english papers were 
excluded at the search stage. the number of studies excluded 
using this characteristic could not be determined as this criterion 
was applied at the level of the search within each database. 
exclusion of non-english papers was found to have a minimal 
effect on the conclusions of systematic reviews of clinical inter-
ventions [101]. A 2011 review found publications about aphasia 
were published in english-language journals though only 61% of 
participants were english speakers (the other popular languages 
being German 7%, italian 6.5%, Dutch 4.6%, and French 3.8%) 
[102]. this suggests aphasia research is likely to have been pub-
lished in the english language. Additionally, the concept and 
definition of an icAP came from the english-speaking aphasia 
world (US, canada, and Australia), presented at the American 
Speech-language-Hearing Association conference in 2011 [103]. 
these considerations hopefully reduce the risk of excluding 
non-english icAP studies in the review.

Only eight studies were of adequate experimental design to 
answer research questions 4 and 5. A meta-analysis of results was 
not possible due to an inability to meaningfully pool and analysis 
quantitative data from these studies. A qualitative analysis was 
provided instead.

Conclusions

icAPs are intensive and comprehensive service delivery models. 
emphasis on increasing therapy intensity is a central focus of 
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aphasia research and a focus of governmental healthcare strategy 
in the UK. Delivery of comprehensive therapy is a key concern of 
patients, families, and clinicians, and for these reasons, the UK 
national audit that has previously focused on therapy intensity is 
exploring whether therapy content can also be detailed. icAPs 
offer a potential model for increasing the intensity and compre-
hensiveness of therapy. However, they are not yet mainstream 
service delivery models. the results of this systematic review sug-
gest that icAP research is still under-developed. the model has 
only been tested with samples that are poorly representative of 
the aphasia population. A wide range of measures are used on 
icAPs, leading to problems with data synthesis. Measures do not 
fully reflect the comprehensive ambitions of the icAP model. Most 
are focused on body functions. while there is some assessment 
of activities/participation, the environmental and personal factor 
domains of the icF are neglected. this prioritisation of outcomes 
contrasts with outcomes desired from aphasia therapy by PwA 
and their families. there were eight icAP studies of adequate 
methodological quality, which answered questions about icAP 
outcomes. the most robust finding was that attending an icAP 
results in group-level improvements in naming, which are usually 
maintained post-therapy. However, icAP therapy is not superior 
to dispersed therapy models in achieving these naming gains. 
Although there are indications that icAPs may produce positive 
outcomes in other domains, e.g., communication/cognition/psy-
chological functioning, there are insufficient data in these areas 
to support strong conclusions. there is also evidence from iPD 
that some icAP participants will not experience statistically sig-
nificant improvement in outcomes. Aphasia severity and time 
post-onset are the only two predictive factors that have been 
explored in relation to icAP outcomes, but only in a total of three 
studies making any firm conclusions inappropriate. Future icAP 
research must have higher quality intervention design to be able 
to adequately answer outcome questions, e.g., employing 
time-interrupted/multiple baseline/randomised control design 
rather than pre-post designs. larger n studies would also allow 
further exploration of candidacy. More comparative studies 
between icAPs and non-icAPs (e.g., more dispersed models) would 
be useful. this review did not include outcomes from pre-post 
studies as they were deemed to be inadequately experimental in 
design to reliably answer RQs on icAP outcomes. Published 
research on icAPs likely consisted of many pre-post reviews as 
the programmes were designed for clinical rather than research 
purposes. For example, most of the pre-post papers contained 
assessment data from fee paying attendees. this scenario does 
not allow for double baseline/follow-up assessment or control 
group data due to time and financial constraints. Additionally, an 
international survey found 25% of icAPs had ceased operation 
over a 7-year period for reasons including financial stability [73]. 
when the running of non-experimentally designed icAPs is vul-
nerable, it is no wonder the data published are in the form of 
pragmatic pre-post programme evaluations, rather than higher 
quality research designs. it is positive the pre-post data on icAPs 
has been published, and future work will explore the outcomes 
from pre-post icAP studies. this avenue of research may provide 
useful directions for future experimentally designed icAP studies, 
particularly as factors influencing outcomes are explored in 
pre-post studies. icAPs should employ the aphasia core outcome 
measurement set to ensure all icF domains are addressed and to 
allow for comparison across icAPs. Rationalisation of measures 
may well demand further consensus work on treatment content, 
hence a need for an icAP logic model to justify treatment content 
linked to outcomes. input from PwA and families in a co-designed 
icAP is a logical next step.
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