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Abstract

Background: Global aphasia is a severe communication disorder affecting all
language modalities, commonly caused by stroke. Evidence as to whether the
functional communication of people with global aphasia (PwGA) can improve
after speech and language therapy (SLT) is limited and conflicting. This is partly
because cognition, which is relevant to participation in therapy and implicated in
successful functional communication, can be severely impaired in global apha-
sia. Cognitive treatments that aim to improve functional communication for
people with aphasia do exist, but few have been trialled with PwGA and no
studies have robustly demonstrated gains.

Aim: This study aimed to explore the effect of a novel non-linguistic cognitive
intervention on the functional communication skills of PWGA.

Method: A non-linguistic intervention, developed to target cognitive skills
underpinning functional communication, was delivered to six participants three
times weekly for up to 6 weeks (depending on the rate of progression through
the intervention programme). All participants met the criteria for global apha-
sia following screening with the Western Aphasia Battery Bedside Record Form.
A multiple baseline case series design was employed to investigate changes in
functional communication using the American Speech and Hearing Association
Functional Assessment of Communication (ASHA-FACS). Secondary outcome
measures were auditory comprehension and informal tests of non-verbal cogni-
tion. Statistical analyses of change after intervention were performed using the
Wilcoxon signed-ranks test and weighted statistics.

Results: Participants completed the intervention programme in an average of
nine sessions. Four out of six participants made statistically significant gains
in functional communication as measured by communication independence
(amount of assistance or prompting required) on the ASHA-FACS. Five of six
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Background

Global aphasia is widely accepted to be ‘a severe acquired
impairment of communicative ability across all language
modalities where often no single communicative modality
is strikingly better than another’ (Collins, 1986, p. 6). Usu-
ally, a distinction is drawn between ‘severe’ and ‘global’
aphasia, with the former term often used to describe
severe impairments in expressive language only. Despite
global aphasia affecting up to 30% of post-stroke apha-
sia cases (Collins, 1986) and being the most severe and
disabling of all the aphasia sub-types, it is significantly
under-researched.

What this study adds

* Contrary to many previous studies, the findings indicate that PwWGA can ben-

participants made statistically significant gains in non-verbal semantics, two in
non-verbal reasoning and two in auditory comprehension.

Conclusion: The findings provide preliminary evidence that a non-linguistic
cognitive intervention delivered with a dose replicable in clinical practice can
improve functional communication and non-verbal cognition in some PwGA.
This finding contrasts with much existing evidence suggesting that improve-
ments in global aphasia can be achieved only after intensive or prolonged input

cognition, global aphasia, intervention

WHAT THIS PAPER ADDS

What is already known on the subject

* People with global aphasia (PwGA) have the potential to make impairment
level gains after intensive or prolonged speech and language therapy (SLT).
However, evidence of functional communication gains is limited. Cognition
plays an important role in functional communication, particularly the ability
to switch to alternative means of communication and switch modalities.

efit from SLT and make functional communication gains with a relatively
low dose of intervention. The findings highlight cognitive skills that appear
relevant to basic functional communication abilities in PwWGA. These are:
attention, visual perception, semantics and non-verbal problem solving.

What are the clinical implications of this work?
» This work suggests that clinicians should offer cognitive, non-linguistic inter-
ventions to PwWGA and consider delivering intervention using little to no verbal

Intervention studies targeting global aphasia are few
compared to those involving other aphasia sub-types. Salis
and Edwards (2015) note that as a result, evidence is
often drawn from research into severe aphasia, in which
compensatory communication approaches focusing on the
development of skills such as gesture and drawing are rou-
tinely used. However, there is little published evidence
of successful functional communication outcomes when
such approaches are applied to global aphasia.

In the small number of intervention studies that have
demonstrated gains after speech and language therapy
(SLT) in people with global aphasia (PwGA), interven-
tion has either been delivered at doses incompatible
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with clinical practice, or functional communication out-
comes have not been measured or have not been robust.
For example, Denes et al. (1996) reported impairment
level language gains in a group of eight PwGA follow-
ing daily SLT involving language, total communication
and conversation training delivered over a 6-month period.
However, no functional communication outcome measure
was included. Ho et al. (2005) targeted behaviours rele-
vant to functional communication such as topic initiation,
pointing and turn-taking using remnant picture books and
standard picture books in two PwGA. They reported an
increase in the frequency of pointing and initiating a topic
after intervention with both types of picture book, but
slightly more instances of pointing with remnant picture
books. In this study the sample size was small and only
visual inspection (no statistical analysis) was used to anal-
yse data. Due to limited evidence of response to therapy,
many have assumed that prognosis in global aphasia is
poor (Munro & Siyambalapitiya, 2016). The lack of inter-
vention studies available to inform clinical practice and
the limited evidence of functional communication gains
motivated the study reported in this paper.

The limited evidence of positive functional communica-
tion changes in global aphasia can, in part, be attributed to
the challenges in assessing functional communication and
demonstrating change in this population. In severe apha-
sia, where individuals often have the comprehension skills
to participate, measures involving role play are used and
non-verbal responses are accepted (for example, The Sce-
nario Test, Hilari & Dipper, 2020). However, for PWGA test
instructions are inaccessible due to linguistic complexity,
and the requirement to engage in hypothetical/abstract sit-
uations with little environmental or contextual cues can
require more advanced cognitive skills than many PwGA
possess. Proxy measures such as the American Speech and
Hearing Association Functional Assessment of Communi-
cation (ASHA-FACS; Frattali et al., 1995; revised Frattali
et al., 2017) despite being subject to rater bias (Van Der
Meulen et al., 2010) have been deemed to be a more
authentic way of assessing functional communication in
those with severe aphasia (Manochiopinig et al., 1992).

Cognition and global aphasia

Post-intervention functional communication gains in
PwGA may be limited by cognitive deficits. Cognition
has been found to play a role in overall functional out-
comes for people with aphasia (El Hachioui et al., 2014)
and to correlate with successful functional communica-
tion (Fridriksson et al., 2006). Cognitive deficits have
been found to occur alongside aphasia, particularly in the
domains of attention and executive functioning (Helm-

Estabrooks, 2002). Cognitive flexibility, a component of
executive functioning, has been found to be particularly
relevant to functional communication in less severe forms
of aphasia, for example when switching communication
modalities (Chiou & Kennedy, 2009; Purdy, 2002).

Severe cognitive deficits may exist in many PwGA
(Adjei-Nicol, 2023). Using a neuropsychological battery
designed for PwGA, van Mourik et al. (1992) found that
13 of 17 individuals had deficits in attention and visual
and auditory recognition memory. The authors suggested
that those with the most severe cognitive deficits such as
reduced communicative intent, limited ability to draw and
inconsistent yes-no responses may not be able to bene-
fit from direct SLT and therefore intervention should be
delivered indirectly with communication partners and tar-
get social interaction. Studies by Marinelli et al. (2017) and
Olsson et al. (2019) further suggest that within the range
of people with severe or global aphasia, those with more
severe linguistic impairments (for example those who are
non-verbal and/or have severe naming, comprehension,
reading and spelling difficulties) also have more marked
cognitive deficits.

Cognitive interventions have been trialled with people
with aphasia with the aim of improving language. For
example, Helm-Estabrooks et al. (2000) reported improve-
ments in auditory comprehension in two people with
moderate-severe aphasia following a cognitive interven-
tion known as attention treatment programme (ATP). ATP
is a hierarchical intervention which targets non-linguistic
visual memory, mathematics, visual perception, seman-
tics, and problem-solving. However, many of the tasks
are unsuitable for PWGA due to the level of auditory
comprehension required to understand task instructions.
In global aphasia specifically, improvements in auditory
comprehension of spoken nouns and verbs were reported
by Helm-Estabrooks et al. (1982) following visual action
therapy (VAT), a non-linguistic intervention. VAT targets
gesture alongside cognitive skills such as visual perception,
visual recognition and visual semantics. Helm-Estabrooks
et al. (1982) delivered VAT intensively to eight PWGA daily
for 30-min for up to 14 weeks and found improvements
in gestural comprehension, gestural production and spo-
ken word comprehension on the PICA (Porch, 1967). The
authors hypothesised that improvement in auditory com-
prehension may be an indirect consequence of improved
cognitive skills, such as attention, visual spatial skills and
visual search skills. These results suggest that treating cog-
nition may improve auditory comprehension and gesture
production in some people with severe or global aphasia.
However, VAT was delivered intensively which may be dif-
ficult to replicate clinically and neither study of APT or
VAT measured the impact of the cognitive intervention on
functional communication.
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In summary, there is need for an intervention that
targets cognitive skills in global aphasia, is accessible
for PwGA, has the potential to improve functional com-
munication and is deliverable within a dose replicable
clinically.

Aim

The aim of this intervention study was to measure the
effect of a novel non-linguistic cognitive intervention,
designed specifically for PwGA, on functional commu-
nication, non-verbal cognition (as measured by tests of
visual perception, visual semantics, auditory semantics
and non-verbal reasoning) and auditory comprehension.

Method
Design

The study was a case series of six PWGA using a single-
subject multiple-baseline ABA design. This comprised
6 weeks of baseline testing (Al), followed by 6 weeks
of intervention (B) and 2 weeks of post-intervention re-
assessment (A2). After a 3-month no-intervention period,
participants were assessed for maintenance of change
(A3). Primary, secondary and control outcome measures
were administered before and after intervention, and again
at maintenance. The study was approved under the Men-
tal Capacity Act (MCA 2005) by NHS East of England
Research Ethics Committee (reference: 14/EE/1076). All
participants lacked capacity to consent to participate and
a relative/friend was appointed as personal consultee in
accordance with the MCA (2005).

Participants

Participants with global aphasia were recruited from NHS
community SLT services and independent neurological
rehabilitation centres in the United Kingdom. All partici-
pants were adults over 18 years of age who had experienced
at least one stroke (as diagnosed by a physician) of which
the most recent was at least 6 months prior to entering
the study. Six participants were recruited, see Table 1 for
demographic details. All participants were confirmed to
have English as their main language of use and to not be
receiving SLT or any other therapy or rehabilitation. They
were screened by the first author (a qualified speech and
language therapist) using the Western Aphasia Battery-
Revised bedside screening form (WAB-R; Kertesz, 2006) to
confirm a diagnosis of global aphasia. This short screen-

Demographic information for participants with global aphasia.

TABLE 1

Participant

Residence

Pre-morbid handedness

Left

Time post stroke

Aetiology

Age (years)

57
61

Gender
Male
Male
Male

(pseudonym)

Bernard

Home with son

3y9m

L MCA infarct

Nursing home

Right
Right
Right
Right
Right

3y9m

L MCA infarct

Peter
Alan

Home with wife

6 m

L parietal infarct
L MCA infarct

80
81

Nursing home

ly3m

Female
Male
Male

Ruby

Home with wife

58 L MCA infarct ly6m

72

Henry

Nursing home

1. 4y7m
2. 6ylm

1. L fronto-parietal

Kevin

infarct
2. L MCA Infarct

Abbreviations: L, left; m, month(s); MCA, middle cerebral artery; R, right; y, year(s).
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ing tool was used due to the severity of impairments and
limited ability of participants to complete lengthy for-
mal assessments. Central semantics was profiled using
the Pyramids and Palm Trees Test (Howard & Patterson,
1992) (see Table 2). An attempt was made to profile cog-
nition (in the form of non-verbal reasoning) using the
Wisconsin Card Sorting Test-64 card version (WCST-64;
Kongs et al., 2000). This has been used widely in studies of
aphasia. However, no participant was able to understand
the requirements of the assessment, highlighting the diffi-
culty in assessing cognition in this population. Further to
this, participants were confirmed by their referring speech
and language therapist to display the following charac-
teristics of global aphasia, which were based on clinician
responses to a survey conducted during the first author’s
wider PhD study (Adjei-Nicol, 2020) and descriptions of
global aphasia in the literature (Collins, 1986):

* Little or no verbal output.

* Inconsistent single word comprehension.

* Little or no ability to read or write.

+ Little or no ability to use alternative modes of commu-
nication.

* Little or no ability to make functional choices.

Exclusion criteria were diagnosis of a progressive neu-
rological condition, history/current diagnosis of a mental
health condition, hearing loss that was not age related.

Outcome measures

Table 3 summarises the assessment procedure.

Functional communication

The primary outcome measure was the ASHA-FACS (Frat-
tali et al., 1995), a proxy measure which assesses 43
communication behaviours. Many of the target behaviours
are non-verbal, basic and thus relevant for PwGA. Each
behaviour is rated on a scale of 1-7 for communication
independence (CI). CI is based on the level of assis-
tance or prompting required to carry out a behaviour.
The behaviours are divided into four sub-categories: social
communication, communication of basic needs, read-
ing/writing/number concepts and daily planning. Each
sub-category is rated on a scale of 1-5 for qualitative
communication (QC) based on four domains: adequacy,
appropriateness, promptness and communication sharing
(the degree to which the communication partner carries
the burden of communication). The consultee of each
participant with global aphasia completed ratings once

Disorders

at baseline (Al), once post intervention (A2) and once
at maintenance (A3). A mean CI and QC rating was
calculated for each participant.

Non-verbal cognition

Four informal non-verbal semantic tasks (object-to-picture
matching, gesture-to-picture matching, environmental
sound-to-picture matching, and picture categorisation)
were completed as secondary outcome measures. All items
were high-frequency exemplars from chosen categories
based on the data of Van Overschelde et al. (2004). For
object-to-picture matching, gesture-to-picture matching
and environmental sound-to-picture matching 15 items
were assessed, five of which were treated and assessed
three times at Al, then once at A2 and A3 (TR: treated
and repeated), five were assessed three times at Al, once at
A2 and A3 but were not treated (UR: untreated repeated),
and five were not treated and only assessed once at Al,
once at A2 and once at A3 (UU: untreated and unrepeated).
For picture categorisation, participants were asked to sort
three sets of 10 pictures (30 in total) into categories. One
set of pictures were treated and assessed three times at Al,
once at A2 and once at A3 (TR: treated and repeated), one
set were untreated and assessed three times at Al, once at
A2 and once at A3 (UR: untreated repeated), and one set
were untreated and only assessed once at Al, once at A2
and once at A3 (UU: untreated and unrepeated). This pro-
cedure enabled exploration of generalisation to untreated
items. All treated and untreated items were matched for
familiarity using Snodgrass and Vanderwart (1980).

In addition, Raven’s Coloured Progressive Matrices
(RCPM; Raven et al., 1990) was completed once during
Al-A3 to assess non-verbal reasoning.

Auditory comprehension

The auditory comprehension sub-section of the Apha-
sia Screening Test (AST; Whurr, 2011) was completed
once during Al1-A3 to establish whether the intervention
indirectly improved auditory comprehension.

Control measure

The spoken word repetition sub-test of the Comprehensive
Aphasia Test (CAT; Swinburn et al., 2004) was deployed
as a control measure and completed three times during
Al then once during A2 and A3. The intervention in this
study targeted underlying cognitive skills relevant to func-
tional communication and had the potential to lead to
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improvement in a range of cognitive domains. However,
because it was non-linguistic in nature and largely com-
pleted non-verbally, verbal repetition skills were chosen as
a control measure as they were not expected to improve.

Intervention development and procedure

The novel non-linguistic cognitive intervention developed
for this study is described according to the Template for
Intervention Description and Replication (TIDieR; Hoff-
mann et al., 2014; see Appendix A). It aims to improve
cognitive skills relevant to functional communication
specifically:

* Understanding of non-verbal cues such as iconic ges-
tures.

* Ability to express a want, need or choice through
pointing at a picture/object from an array of options.

* Ability to understand gestures and make choices in the
presence of visual or auditory distractors.

The intervention consists of 16 tasks (see Appendix
B) hierarchically ordered by level of difficulty based on
a review of the literature on cognitive interventions in
stroke and brain injury (Adjei-Nicol, 2020). Five tasks
were computer-based and developed for the purpose of
this study and the remainder were paper-based. All tasks
were non-linguistic in keeping with other cognitive inter-
ventions used in aphasia such as VAT (Helm-Estabrooks
et al., 1982) and ATP (Sohlberg & Mateer, 1987). Tasks
were designed to link to skills required for basic functional
communication, such as making a choice through point-
ing, or understanding iconic gestures and be accessible
for PwGA. Whilst VAT is completely non-verbal, in this
intervention some verbal language was used when provid-
ing task instructions, in the form of 10 words or phrases:
‘look’/*looking’, ‘this’, ‘and’, ‘or’, ‘good’, ‘together’, ‘here’,
‘your turn’, ‘yves’ and ‘no’. This was done to more closely
resemble real life communication where simple verbal
language might be used by a communication partner. Ges-
tures such as thumbs up/down and facial expression were
the main means of communication used to demonstrate
tasks and provide feedback throughout the intervention.

For each task, a participant was provided with two
demonstrations then instructed to take their turn. The
success criterion for each task was set at 90% (consistent
with other cognitive interventions such as ATP, Sohlberg
& Mateer, 1987). If a participant failed to achieve 90% on
the first attempt, a standardised protocol of additional sup-
port was followed (see Appendix C for an example for
object matching). The exact nature of the additional sup-
port depended on the particular task. In some cases, the

success criterion was reduced to 51%, whilst for other tasks
additional demonstrations were provided or the number
of options to select from was systematically reduced. Once
a participant had been provided with additional support,
they were given up to five further attempts to reach the
threshold score before the task was abandoned. If this
occurred, a participant moved on to the next task in
the hierarchical order. Allowing participants to move on
despite not reaching task criterion is unusual in cognitive
and language intervention studies but it facilitated partici-
pants being able to complete the programme. Completion
of the programme enabled authors to analyse the theoret-
ical rigour of the hierarchical order of tasks and alleviated
participant boredom.

The intervention was delivered by the first author
(a speech and language therapist with expertise in the
management of severe and global aphasia and aphasia
interventions) three times a week for up to 6 weeks (18
sessions in total). Sessions were completed in the partic-
ipants’ place of residence. Total number of sessions was
dependent on participants’ progression through the task
hierarchy and the individual participant’s attention and
fatigue levels. Participants who could tolerate longer ses-
sions, for example 45 min, and/or complete tasks at first
attempt without need for additional support, would com-
plete the intervention programme in fewer sessions than
those who could only tolerate short sessions, for example
20 min, and/or required additional support for tasks.

Data analysis

For each case, statistical analysis of the ASHA-FACS was
performed using a Wilcoxon signed-ranks test to deter-
mine whether there was a statistically significant median
increase in CI or QC rating after intervention. A > 10%
increase in ASHA-FACS rating score and/or a change in
ASHA-FACS descriptive category was deemed clinically
significant. This was based on rehabilitation literature on
the minimally important difference or minimally clinically
important difference (Van der Lee et al., 2001) and findings
from other studies that have used the ASHA-FACS as an
outcome measure (e.g. Hoover et al., 2017).

Weighted statistics (WEST; Howard et al., 2015) were
used to measure effects of treatment on non-verbal cog-
nitive tasks and on the control task. In line with Howard
etal. (2015), WEST Compare Level of performance (WEST-
COL) was used where there was a stable baseline, to assess
whether there was a statistically significant improvement
in performance accuracy after intervention. Alternatively,
when baseline testing showed instability or improve-
ment, WEST-Rate of Change (WEST-ROC) was used to
assess whether there was a significantly greater amount
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of change or improvement after intervention compared to
baseline. Analysis of raw scores was used to determine
the direction of this change. When WEST statistics iden-
tified a significant change in the direction of a treatment
effect, generalisation to untreated items was investigated.
This was conducted by comparing scores for treated and
untreated items using an independent samples ¢ test.

Finally, the McNemar Test was used to measure the
effect of intervention on performance on the auditory com-
prehension sub-test of the AST (Whurr, 2011), and on the
RCPM (Raven et al., 1990).

Statistical tests of significance were completed using Sta-
tistical Package for Social Sciences version 22 (IBM Corp.,
2013) with alpha set at 0.05. In keeping with aphasia inter-
vention studies such as Best et al. (2013) and Croot et
al (2015), one-tailed significance tests were completed to
test directional hypotheses for skills directly linked to the
intervention and expected to benefit/improve (functional
communication, object-to-picture matching, gesture-to-
picture matching, sound-to-picture matching and picture
categorisation). More conservative two-tailed significance
tests were completed to test non-directional hypotheses
for skills indirectly linked to the intervention (non-verbal
problem solving, auditory comprehension, single word
repetition).

Results

Participants completed the intervention within nine ses-
sions on average (range 5-15 sessions). Session duration
averaged 36 min each (range 17-54 min). Only one partici-
pant (Ruby) did not complete the intervention programme
within the maximum 18 sessions.

Functional communication

The intervention led to improvements in functional com-
munication as measured by a proxy with the ASHA-FACS
(Frattali et al., 1995). Five participants made clinically sig-
nificant gains in ASHA-FACS CI after intervention (see
Table 4), improving by 0.6 points (10%) or more. Gains
were most notably demonstrated in the CI sub-category of
communication of basic needs. For four of the five partici-
pants, the improvements were also statistically significant
and resulted in a change in ASHA-FACS descriptive cat-
egory (Bernard z = —2.979 p = 0.015, one-tailed; Alan
z = —1.876 p = 0.031, one-tailed; Henry z = —3.833
p < 0.0001, one-tailed; Kevin, z = —2.684 p = 0.0035,
one-tailed). Furthermore, for these four participants, gains
made were maintained at follow up (Bernard z = —2.787
p = 0.0025, one-tailed; Alan z = —3.098 p = 0.001, one-

Disorders

tailed; Henry z = —4.741 p < 0.001, one-tailed; Kevin
z=—-1.795, p = 0.035, one-tailed).

Four of five participants made clinically significant
gains in ASHA-FACS QC after intervention (see Table 5),
improving by 0.4 points (10%) or more in QC sub-
categories of adequacy, appropriateness, promptness, and
communication sharing. For three of the four partici-
pants, gains were statistically significant (Alan z = —2.863
p = 0.002, one-tailed; Henry z = —3.358 p = 0.0005,
one-tailed; Kevin z = —3.000 p = 0.002, one-tailed) and
maintained at follow up (Alan z = —2.707 p = 0.0035,
one-tailed; Henry z = —3.115 p = 0.001, one tailed; Kevin
z = —2.111 p = 0.018, one-tailed). For Bernard, improve-
ment immediately after intervention approached signifi-
cance (z = —1.633 p =0.051, one-tailed) and at maintenance
reached significance (z = —3 p = 0.0015, one-tailed).
Peter had also made statistically significant gains by main-
tenance (z = —1.732 p = 0.042, one-tailed) despite no
significant improvement immediately after intervention.

Non-verbal cognition

All participants made statistically significant improve-
ments in at least one of the four cognitive measures tar-
geting skills treated in the intervention (object-to-picture
matching, gesture-to-picture matching, sound-to-picture
matching, picture categorisation) and demonstrated gen-
eralisation to untreated items (Table 6).

Visual perceptual skills as measured by object-to-picture
matching improved for two participants, Ruby and Kevin
(Ruby #(14) = 2.168 p = 0.024, one-tailed; Kevin t(14) = 4.113
p = 0.0005, one-tailed), with generalisation to untreated
items observed (see Table 6).

Two participants (Bernard and Peter) made statistically
significant improvements in non-verbal visual seman-
tics as measured by gesture-to-picture matching (Bernard
1(14) = 2.328 p = 0.0175, one-tailed; Peter t(14) = 1.827
p = 0.045 one-tailed) with generalisation to untreated
items observed.

Auditory semantics as measured by sound-to-picture
matching improved for one participant (Peter #(14) = 1.781
p = 0.049, one-tailed) with generalisation to untreated
items observed.

Four participants (Peter, Alan, Ruby, Kevin) made
statistically significant improvements in non-verbal
visual semantics as measured by picture categorisa-
tion (Peter (#(29) = 5.198 p < 0.001, one-tailed; Alan
1(29) = 5.64, p < 0.001, one-tailed; Ruby #(29) = 2.303
p = 0.0145 one-tailed; Kevin #29) = 2.397 p < 0.001,
one-tailed). For three of the four (Alan, Ruby and Kevin)
there was generalisation of improvement to untreated
items.
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TABLE 7

B P

n=36 n=36
Bernard 4 14
Peter 3 7
Alan 27 28
Ruby 0 0
Henry 20 31
Kevin 1 7

Disorders

Raw scores and results of statistical testing for non-verbal reasoning as measured by the RCPM.

McNemar p value (two tailed)

p = 0.002*
p=0.216 n.s
p=1ns
n/a

p = 0.002*
p=0.7ns.

Abbreviations: B, baseline; P, post intervention; RCPM, Raven’s Coloured Progressive Matrices.

*Statistically significant result n.s. indicates a non-significant result.

TABLE 8 Raw scores and results of statistical testing for auditory comprehension as measured by AST.
B P
Participant n =40 n=40 McNemar p value (two tailed)
Bernard 2 1 p = 0.002*
Peter 0 9 p = 0.004*
Alan 12 1 p=1ns
Ruby 0 0 n/an.s
Henry 10 10 p=1ns
Kevin 4 3 p=1ns

Abbreviations: AST, Aphasia Screening Test; B, baseline; P, post intervention.
*Indicates a statistically significant result n.s. indicates a non-significant result.

The McNemar Test conducted on RCPM scores showed
statistically significant changes for two participants
(Bernard p = 0.002, two tailed; Henry p = 0.002, two-
tailed). Inspection of scores shows improvement in
non-verbal reasoning, with Bernard’s score increasing
from 4/36 to 14/36 after intervention and Henry’s from
20/36 to 31/36 (Table 7).

Auditory comprehension

Two participants, Bernard and Peter, made statistically
significant improvements in auditory comprehension as
measured by the AST (Whurr, 2011), thus demonstrat-
ing indirect improvements in language skills (Table 8).
Bernard’s score increased from 2/40 to 11/40 (p = 0.002
two-tailed) and Peter’s from 0/40 to 9/40 (p = 0.004
two-tailed).

Control task

Three participants (Bernard, Peter and Ruby) were unable
to perform the spoken word repetition control task at any
testing occasion. Those that completed the task (Alan,
Henry and Kevin) showed baseline instability (Table 9). As
aresult, WEST-ROC was used to determine whether there
was a significant difference in the amount of change over

the baseline testing period compared with after interven-
tion. Results indicate no significant difference for Alan and
Henry, but a statistically significant difference was found
for Kevin (¢(15) = 3.36, p = 0.008 (two tailed)). Kevin there-
fore showed improvement in single word repetition after
intervention, scoring 7/16, 3/16, 3/16 at baseline (mean 4.3),
and 8/16 at both post intervention and maintenance.

Discussion

Few intervention studies have explored functional com-
munication gains in PwGA and this is the first study
to do so in the context of investigating the impact of a
cognitive intervention. Results show that a non-linguistic
cognitive intervention, delivered at a dose replicable in
clinical practice (three times weekly for up to 6 weeks),
led to statistically significant improvements in functional
communication for four of six PWGA, and clinically sig-
nificant functional communication improvements for five
of six. The functional communication gains seen on the
ASHA-FACS were in communication of basic needs, ade-
quacy, appropriateness, promptness and communication
sharing, and were maintained 3 months after intervention.
Statistically significant improvements in visual percep-
tion and non-verbal semantics were also noted for some
participants. Specifically, these were improvements in
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Raw scores and results of statistical testing for spoken word repetition as measured by the CAT (control task).

TABLE 9

p value

B2 B3

B1

(two tailed)

n/a

n=32 n=32 n=32 n=32 Statistic

n=32

n/a

n/a

Bernard

n/a

n/a

n/a

Peter

Alan

. Language &
International Journal of Gommunication

Disorders

p=0.994

n/a
p
p

0.696 df (15)

n/a

WEST-ROC

n/a

Ruby

0.182

—1.809 df(15) =

3.36 df(15)

WEST-ROC

Henry

0.008*

WEST-ROC

Kevin

Abbreviations: B, baseline; P, post intervention; M, maintenance.

* = statistically significant result.

COGNITIVE INTERVENTION FOR GLOBAL APHASIA

sound to picture matching (one participant), gesture-to-
picture and object to picture matching (two participants),
and picture categorisation (four participants). Generali-
sation to untreated items was observed in all but one
case (Peter made a statistically significant improvement
in picture categorisation after intervention but this did
not generalise to untreated items). Statistically significant
gains in non-verbal reasoning were made by two par-
ticipants, as measured by RCPM, and there were also
indirect linguistic gains in auditory comprehension for two
participants.

To ensure this intervention was accessible and accept-
able for people with the most severe cognitive and commu-
nication deficits, there was flexibility in session duration
depending on client tolerance. Whilst sessions ranged from
17 to 54 min, the order of tasks and intervention procedure,
including supports, was consistent for all participants.
There is no obvious link between results and session dura-
tion. For example, Alan who tolerated the longest sessions
(40-54 min) completed the intervention in five sessions
and improved in both domains of the ASHA-FACS imme-
diately after intervention. However, so did Henry, who
tolerated sessions of only 25-30 min and required 11 ses-
sions to complete the intervention. Kevin also improved in
both domains of the ASHA-FACS immediately after inter-
vention with a similar session duration tolerance to Henry,
but he required 15 sessions to complete the intervention.

The results of this study provide new insights into
global aphasia. All six PwWGA involved in this study had
severe cognitive deficits alongside their severe language
and communication impairments. This aligns with stud-
ies that report the presence of severe cognitive deficits
in some with the condition (Marinelli et al., 2017; Ols-
son et al., 2019; van Mourik et al., 1992). However, despite
this, they were able to participate in and make posi-
tive gains after a non-intensive dose of intervention that
focused on non-linguistic cognitive tasks. The study was
based on the premise that treating cognitive deficits may
improve functional communication. Previous studies have
concluded that relatively spared cognition is required to
benefit from SLT or that PwWGA with profound cogni-
tive deficits cannot benefit from direct intervention (van
Mourik et al., 1992). However, this study has found oth-
erwise, demonstrating that the cognitive skills of some
PwGA can be developed or enhanced through direct ther-
apy which in turn can lead to improvements in functional
communication.

The findings here support a link between cognition
and functional communication but, in contrast to stud-
ies of milder aphasia which emphasise the importance of
executive functioning and cognitive flexibility for success-
ful functional communication (Chiou & Kennedy, 2009;
Purdy, 2002), this study suggests that attention, visual
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perceptual and non-verbal semantic skills may under-
pin basic functional communication, and thus treating
them is particularly relevant in global aphasia. The find-
ings support those of other studies of severe aphasia in
which semantics have played a significant role in outcomes
(Hogrefe et al., 2012).

Despite the intervention being mediated through non-
linguistic tasks, two participants made statistically signif-
icant gains in language (auditory comprehension) consis-
tent with findings from VAT (Helm-Estabrooks et al., 1982).
This provides support for non-linguistic interventions pos-
itively impacting skills that may underpin language and
specifically auditory comprehension.

Clinical implications

Contrary to much existing literature, this study has found
that PwGA can make functional communication gains
after a relatively low dose of intervention (an average of
nine sessions of 36 min duration three times a week).
Improvements were observed in participants who were
on average 2.5 years post onset. This suggests the prog-
nosis for global aphasia can be more favourable than
many have documented and there are implications for
commissioning and managing SLT services. Services must
ensure that PWGA are not only offered intervention in
the immediate months after their stroke, but also can
also access and re-access services further down the line.
Gains documented in attention, visual perception, seman-
tics and functional communication after receiving this
non-linguistic intervention may result in PwGA being
able to access and respond positively to typical language-
based SLT interventions. This intervention may also enable
PwGA to better access other aspects of rehabilitation such
as occupational therapy and physiotherapy. Clinicians
may however require training in delivering non-linguistic
cognitive interventions and there are implications for
pre-registration SLT training also.

Given the limited availability of functional commu-
nication measures suitable for use in global aphasia,
findings suggest the ASHA-FACS (Frattali et al., 1995;
revised 2017) is an appropriate option for measuring
gains in basic communication behaviours relevant to this
population. Although participants’ scores on the ASHA-
FACS remained relatively low after intervention, small
improvements in the skills measured such as communica-
tion of basic needs and communication sharing (burden
of communication on the communication partner), are
highly clinically significant. Such improvements can have
a positive impact on everyday life of both PwGA and their
loved ones.

Disorders

Limitations and future directions

This was an exploratory study of a novel intervention.
The preliminary findings are promising but require cau-
tious interpretation due to the small sample size and some
aspects of the methodology.

There are multiple components to the intervention
including non-verbal delivery, non-linguistic stimuli, 16
tasks and a range of targeted skills. Further research is
required to determine the key ingredients of the interven-
tion and the underlying mechanism of change by manipu-
lating components such as the number and order of tasks
in the intervention programme, progression through the
programme and the use of spoken language within ses-
sions. As a case series study involves repeated assessments,
it is possible that learning effects could have influenced
findings. However, to mitigate for this the non-verbal
semantic tasks used as secondary outcome measures all
assessed untreated and unrepeated items. The use of
WEST-ROC statistics also mitigated for this as it measures
whether any change or improvement after intervention
was statistically significantly greater than any change or
improvement at baseline.

The use of a proxy measure in the form of the ASHA-
FACS (Frattali et al., 1995) introduces the possibility of
bias, but as discussed earlier no direct functional commu-
nication measure appropriate for global aphasia exists. In
this study proxies were provided with training to maximise
the likelihood of them using the ASHA-FACS (Frattali
et al., 1995) rating scales as intended by the authors, and
in the same way as each other. In order to move away
from proxy measures for this client group, there is a need
to fully understand the interactional competencies and
challenges they face in their everyday communication
contexts and conversations, ascertain which communica-
tion behaviours might be objectively assessed and develop
direct functional communication measures capable of
capturing changes in these behaviours.

Cautious interpretation of results is also required due to
issues with the control task. Ideally, a control task should
be one which participants can complete but is not subject
to change because of the intervention. Due to the breadth
of communicative and cognitive deficits PwGA can present
with, finding a task that they could successfully complete
was challenging. This was further compounded by the fact
that this intervention targeted a range of skills with direct
and indirect changes possible in many areas. A follow-
up study in the form of a multi-site feasibility study with
a larger sample size and use of a control group would
provide more robust evidence that the changes observed
here are directly linked to the intervention. A feasibil-
ity study would also enable exploration of acceptability,
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cost effectiveness and viability for delivery within NHS
services.

A carer-focused outcome measure was not used as
part of this study. Given the burden that severe commu-
nication deficits can place on significant others, future
studies should seek to understand whether there are pos-
itive implications for the communication experience and
quality of life of friends, relatives and paid carers.

Conclusion

This study has shown that a novel non-linguistic cogni-
tive intervention can improve functional communication
and non-verbal cognition in PwGA. The findings suggest
that this client group can make functional gains in the
communication of basic needs, and in adequacy, appropri-
ateness and promptness of communication. Participants
were able to do so with a relatively low dose of interven-
tion and maintain these gains after intervention ceased.
The intervention also led to a reduction in the burden of
communication for communication partners as measured
by ASHA-FACS qualitative communication. These prelim-
inary findings offer an encouraging narrative on prognosis
in global aphasia and show promise for the development
of better SLT services for individuals and families affected
by this severe and neglected condition.
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APPENDIX A: Tidier (Template for intervention description and replication) checklist (Hoffmann et al.,

Non-linguistic cognitive intervention for people with global aphasia (see Adjei-Nicol, 2020)

Cognition is important for successful functional communication. People with global aphasia have
limited language skills and have responded positively to non-linguistic interventions such as Visual
Action Therapy (Helm-Estabrooks et al., 1982) but it is unclear if cognitive or non-linguistic
interventions can improve functional communication skills.

Computer and paper-based non-linguistic tasks (16 in total) targeting attention, visual perception,
non-verbal visual and auditory semantics.

Hierarchical programme of tasks followed (see Appendix B)
Speech and language therapist

Individual in-person sessions

Participant’s own home

Three times weekly for up to 6-weeks depending on how quickly participants progressed through the
intervention programme (see Tailoring).

Intervention duration was dependent on the rate of participant’s progression through the
hierarchical intervention programme (consisting of 16 tasks). Step-down tasks and/or additional
demonstrations were provided if required. Treatment session duration varied between 20 and 45 min
depending on participants’ tolerance and fatigue levels on a given day.

No modifications were made during the study

Intervention manual was developed and followed.
Intervention fidelity was not assessed

2014).

1. Name

2. Why

3. What

4. Procedures

5. Who provided

6. How

7. Where

8. ‘When and how
much

9 Tailoring

10 Modifications

11 How well
(planned)

12 How well N/A
(actual)

APPENDIX B: Description of intervention tasks and aims.

Task
1. Visual tracking®

2. Shift gaze with no competing target*

3. Shift gaze with a competing target®

4. Visual sustained attention®

5. Auditory sustained attention®

6. Object matching

7. Visual selective attention®

8. Object to non- identical picture matching
9. Gesture to picture matching

10. Match two connected pictures

11. Picture categorisation

12. Match environmental sound to pictures
13. Odd one out

14. Complete the category

15. Choose and collect a similar item

16. Choose and collect items in the same
category

2Computer-based task.

Aim
To visually track a target moving across a computer screen

To focus eye gaze on a target then disengage and shift gaze to a different target as
original disappears

To focus eye gaze on a target then disengage and shift gaze to look at a different
target, while original target remains

To maintain focus and detect an unpredictably occurring visual stimulus

To maintain focus and detect an unpredictably occurring auditory stimulus
To match identical objects.

To discretely respond to a target picture and ignore distractors

To match an object to a pictorially represented different exemplar

To match an iconic gesture to an object picture

To point to one picture from an array that is semantically related to the target
To sort pictures according to their category

To match an environmental sound to an object

To point to the item that is not semantically related to others from an array

To point to the picture (from a choice of two) that belongs to the same semantic
category as pictured targets

To collect different (non-identical) pictured exemplars of a target item a large array

To collect pictures of items belonging to the same superordinate category as a target
from an array containing semantic and unrelated distractors

85U8017 SUOWILLOD aA1Ie8.1D) 3|t (dde 8y Aq peuenob a1e se il VO ‘8sN JO S8|nJ o Akeiq 1 8UljuQ AB|IA UO (SUOTHPUOD-PUE-SWBIALI0O" A3 1M Ae1q | Bul|Uo//:Sdny) SUONIPUOD pue sWs | 841 88S *[5202/20/92] Uo Akiqiauljuo A |Im “AiseAlun yinyd sLyD Aingeied Aq SSTET ¥869-09FT/TTTT 0T/I0p/0d" A8 1mARq iUt |uoy/sdny Wwolj pepeojumoq ‘T ‘SZ0Z ‘7869097 T



ADIJEI-NICOL ET AL.

Language &

International Journal of Gommunication 19 0f 19
Disorders

APPENDIX C: Example of task modification and support.

Task
6. Object matching

Task modifications

Step-down practice tasks
(matching colours and shapes)

Modifications and support

Aim: For participant to correctly match two identical objects from an array of five.

Items: Twelve pairs of identical objects: two demonstration items (fork, comb); five pairs for
practice set one (glass, pen, key, toothbrush, spoon) and five pairs for practice set two (apple,
stamp, mug, coin scissors).

Demonstration: Five items are laid in a horizontal row in front of the participant, two
demonstration items and three randomly selected from the remaining items. The researcher then
takes one demonstration object (e.g. fork) from the duplicate set and moves it across the five items
exaggerating non-verbally through head gesture and facial expression, the objects it does not
match with before placing it next to the object it matches. The demonstration is repeated with the
second demonstration object (comb) before the participant takes a turn.

Procedure: The five set one objects are laid out. The participant is handed one object from the
duplicate set at a time for matching. Each time an object is correctly matched, these two matched
objects are removed and replaced with any randomly selected object from the set two or
demonstration items.

After all five set one items have been completed, the task is repeated with set two. A score of 1 is
given for each correctly matched item, The maximum score is 10.

At the end of the task if the participant scored 9/10 or more, they progress to the next task in the
hierarchy (Task 7. Visual selective attention).

If the participant scores 8/10 or less, the task is repeated but with a decreased array of four items
using any four objects from each set. The task is demonstrated again. The maximum score
possible is 8. If the participant scores above 50% (5/8 or more) they step-up and repeat the task
with two sets of five items.

If they score 4/8 or less, the number of items in the array is reduced again, this time to two (any
two objects from each set). The task is demonstrated again. The maximum score is four. If the
participant scores 3/4 or more they step-up and repeat the task with two sets of four items. If they
score 2/4 or less they complete step-down practice tasks outlined below.

Aim: For the participant to match two identical colour cards from a choice of two followed by two
identical shape cards from a choice of two.

Items: Two sets of coloured square cards (red, blue), two sets of shape cards (circle, triangle), all
black.

Demonstration: The researcher demonstrates matching the colour cards. One red and one blue
card is placed in a horizontal row, the researcher picks one card from the duplicate set (e.g. red)
and uses exaggerated nonverbal gesture and facial expression to indicate that it does not match
with the blue and places the card down next to the corresponding red card. The researcher then
removes the matched cards, reverses the layout of the cards on the table and completes the
demonstration with the alternative colour. This is immediately followed by an identical
demonstration using shape cards.

Procedure: The participant completes the task with the same colours and shapes that have been
used in the demonstration. The participant must match red/blue twice (with positions reversed),
followed by circle/triangle twice (again with positions reversed). The maximum score is 8.

If the participant scores 5/8 or higher on the step-down practice tasks they return to the main task
(Task 6. Object matching) starting with a choice of 2, then stepping up to a choice of 4 if they meet
the threshold score, and further stepping up to a choice of 5 if they meet the threshold score.

If the participant scores 4/8 or lower, the step-down practice tasks are repeated up to 5 additional
times to enable the participant to score 5/8 or above, thus returning to the main task. If they fail to
do so after 5 additional attempts, the practice tasks are abandoned, and the participant moves on
to the next task in the hierarchy. (Task 7. Visual selective attention).
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