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Metacognitive strategy training shows promise for reducing disability following stroke, but
previous trials have excluded people with aphasia. Considering the high incidence of poststroke
aphasia, it is important to determine whether people with aphasia can benefit from strategy
training. The purpose of this study was to determine the feasibility of an adapted strategy training
protocol for people with aphasia. We recruited 16 adults with mild-moderate aphasia from
inpatient stroke rehabilitation. We examined recruitment and retention, intervention delivery and
fidelity, participant engagement and communication, participant strategy mastery, and change in
disability. Therapists demonstrated good fidelity to intervention elements. Participants demon-
strated good engagement and fair communication. The sample achieved a mean Functional
Independence Measure change of 21.8 (SD = 16.2, Cohen’s d = .95), similar to matched controls
without aphasia from previous trials. An adapted strategy training protocol appears feasible
for people with aphasia in inpatient stroke rehabilitation. Future studies should examine the
efficacy of this approach in larger samples.
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Introduction

Metacognitive strategy training is an intervention that may
minimize disability when delivered in inpatient rehabilitation
after stroke (Skidmore et al., 2017; Skidmore et al., 2015).
Strategy training is a task-specific intervention that teaches
clients to evaluate their performance of meaningful daily
activities and develop strategies to address barriers to
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performance of those activities. Strategy training uses
an iterative process of planning, executing, and assessing
performance with graded, non-directive instruction and
feedback provided by a rehabilitation practitioner (Rouch
& Skidmore, 2018; Skidmore et al., 2017).

While strategy training has been associated with greater
independence after stroke, previous trials have excluded
people with aphasia (Skidmore et al., 2017; Skidmore et
al., 2015). In fact, many stroke rehabilitation studies exclude
people with aphasia (Ali et al., 2014; Wray et al., 2018),
often due to concerns that these individuals may be unable to
understand intervention activities or communicate effectively.
However, approximately one in three strokes culminate in
aphasia (Flowers et al., 2016), raising questions about the
inclusivity of these trials and generalization of the findings
to people with aphasia. Furthermore, aphasia is associated
with high rates of long-term disability and high health care
and caregiving costs (Ellis et al., 2012). The exclusion of this
important and prevalent sub-population does little to inform
efforts to address these poor outcomes.

Strategy training is a verbally mediated intervention, requiring
active communication between the participant and the
therapist. Strategy training is traditionally dependent
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on verbal planning and problem-solving to facilitate
therapist-client collaboration. Thus, there may be barriers
to use of strategy training for people with aphasia. However,
it may be possible to optimize strategy training to address
the needs of these individuals. Supported conversation is
an evidence-based approach to facilitating communication
with people with aphasia. Supported conversation has been
associated with improved communication, participation in
conversation, psychosocial adjustment, and improved self-
confidence in people with aphasia (Jensen et al., 2015; Kagan
et al., 2001; Mc Menamin et al., 2015; McVicker et al., 2009).
We posited that strategy training could be adapted to include
supported conversation principles. The purpose of this study
was to examine the feasibility of this adapted strategy training
intervention in a sample of adults with aphasia following
stroke.

Methods

Study Design

We conducted a case series study examining an adapted
strategy training intervention that incorporated supported
conversation principles as described by Kagan and colleagues
(Jensen et al., 2015; Kagan, 1995; Kagan, 1998a, 1998b).
Participants provided informed consent prior to initiating
research activities; subjects were informed of the risks and
benefits of participation, that their participation was voluntary,
and that their confidentiality would be maintained. In some
cases, we obtained informed consent from a proxy due to
cognitive or communication impairments. In these cases, we
obtained voluntary assent from participants. All procedures
were approved by the university’s institutional review board
and met ethical standards consistent with the revised Helsinki
Declaration.

Participants

Participants were recruited from inpatient rehabilitation
facilities within an academic health center. Inclusion criteria
were: 1) acute stroke and 2) aphasia, indicated by a) a
National Institutes of Health Stroke Scale item 9 (Best
Language) score of 1 or 2 (indicates presence of aphasia)
(Brott et al., 1989); and b) Boston Diagnostic Aphasia
Examination Severity Scale score of 1 or greater (excludes
only people with no functional expression or comprehension)
(Goodglass et al., 2001). Participants with any type of
expressive, receptive, or global aphasia were included, if the
above criteria were met. Participants were excluded if they
had major depressive disorder, bipolar disorder, psychotic
disorder, or dementia. A trained research assistant approached
participants who appeared eligible based on medical record
screening, then obtained informed consent and completed
screening assessments for those who expressed interest.

Intervention

This study built on a previously published strategy
training protocol (Skidmore et al., 2017; Skidmore et al.,
2015), which was enhanced with supported conversation
principles (Kagan et al., 2001). The core elements
of strategy training are 1) participant-selected activities;
2) participant-directed self-evaluation of performance of
these activities; 3) participant application of a global
strategy (Goal-Plan-Do-Check) to improve performance; 4)
therapist use of guiding instruction to assist participants in
self-evaluation; and 5) participant-directed application of
learned skills to other daily activities (Skidmore et al., 2017;
Skidmore et al., 2015). Strategy training uses a participant
workbook to guide application of the strategy, and to support
continuity across sessions.

Supported conversation is an approach that places the burden
for effective communication on the conversation partner,
not the person with aphasia (Kagan, 1995; Kagan, 1998a,
1998b; Kagan et al., 2001). This is done by intentionally
working to acknowledge and reveal the competence of the
person with aphasia and by providing supportive methods
to allow them to successfully communicate their ideas
(Simmons-mackie, 1998). In this study, the adapted protocol
incorporated white boards, letter boards, picture boards, and
iPad technology, combined with simple verbal and visual cues
for communication support. Multi-modal communication, or
the use of multiple methods of communication simultaneously,
was used to communicate key ideas. These tools and
practices enabled the participant to communicate the ideas
they wished to convey by the means that were most useful
to them in the moment. Additionally, the first intervention
session was dedicated to trialing communication techniques
to determine which were most effective for each participant.
Thus, occupational therapists established a method of
communication that could be efficiently used throughout the
remaining sessions.

Supported conversation was especially critical during the
therapists’ use of guiding cues. In the previous strategy
training protocol, guided cues were provided on a continuum
from least directive to more directive, according to the
participants’ abilities. In this study, key words, simple
phrases, multi-modal communication, and choices made
the guiding cues simpler and more effective. While this
approach may have limited the range of cues available along
the continuum, supported conversation principles still allowed
for a distinction between direct cues (therapist-led instruction)
and guided cues (client-led problem-solving).

Our team of occupational therapists and speech language
pathologists also developed a simplified participant workbook
to optimize the delivery of strategy training for people with
aphasia. The workbook was simplified to limit the amount
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of text, increase the amount of white space, replace text with
pictures or color gradients, emphasize key words or phrases,
and allow space for drawings or pictures instead of written
plans.

The goal-setting process was also adapted. Strategy training
relies on client-selected, activity-based goals. The second
intervention session focused on setting activity-based goals
for use in subsequent sessions. To aid in goal setting, we used
the Activity Card Sort (Hartman-Maeir et al., 2007), which
uses large cards with both text and images to illustrate specific
activities. Occupational therapists asked clients to identify
whether each activity in the card deck was important to them
by placing each card in a “yes” or “no” pile. Therapists then
asked participants to select their top 10 activity-based goals
from the “yes” pile.

The adapted strategy training protocol was developed by
experts in strategy training (JK, KM, ES) and experts in
speech-language pathology intervention (WE, WH, MWD,
SW). The strategy training experts are occupational therapists
with 2-15 years of experience delivering strategy training in
clinical trials. The speech-language pathology specialists have
experience developing and implementing interventions for
adults with aphasia, particularly supported conversation. The
adapted protocol was administered in inpatient rehabilitation
by occupational therapists (JK, KM) who are proficient
in strategy training, under the supervision of the primary
investigator (ES) and speech-language pathologists (WE,
AA, RC). Occupational therapists were previously trained
in strategy training and delivered the intervention in previous
clinical trials (NCT01934621, NCT03253601). The therapists
were part of the research team and led team discussions after
each case that led to the refinement of the intervention.

Occupational therapists administered one intervention session
per day, in addition to usual rehabilitation, for a total of
10-15 sessions. The initial strategy training protocol included
a maximum of 10 intervention sessions. For this study,
we increased the maximum number of sessions to 15 to
accommodate the extra session to establish communications
strategies, and to allow for more time for participants to
comprehend and apply the strategy. Table 1 lists the
adaptations made to the original strategy training protocol.
Intervention sessions were video recorded to allow for later
review and scoring of fidelity.

Assessment

After informed consent and determination of eligibility,
a trained, independent team of assessors administered
baseline assessments, supervised by a neuropsychologist
with expertise in the assessments. Demographic
information, medical history, stroke severity (National
Institutes of Health Stroke Scale)(Brott et al., 1989),

cognitive functions (Cognitive Linguistic Quick
Test)(Helm-Estabrooks, 2001), depressive symptoms
(Patient Health Questionnaire-9)(Kroenke et al., 2001), and
participant-reported outcomes (Stroke Impact Scale)(Duncan
et al., 2003) were collected. Assessors then administered
the Comprehensive Aphasia Test (Swinburn et al., 2004) to
characterize language and cognitive skills. These data were
used to characterize the sample and compare with samples
in previous trials (Skidmore et al., 2017; Skidmore et al.,
2015)(NCT01934621) using an independent samples t-test.

The focus in this study was the feasibility of the adapted
strategy training intervention protocol. We first described
participant recruitment and retention. We then assessed
feasibility by examining: a) intervention delivery and
fidelity; b) participant communication and engagement; and
c) participant mastery of strategy use and d) change in
disability. We compared change in disability scores to
matched cases without aphasia from previous trials who
received and did not receive strategy training (Skidmore et al.,
2014)(NCT01934621).

Intervention fidelity was assessed using two measures. First,
fidelity to strategy training was assessed with a validated
checklist used in previous trials (Skidmore et al., 2017;
Skidmore et al., 2015; Skidmore et al., 2014). This checklist
was applied to two randomly selected intervention sessions
for each participant. Videos were selected using a random
number table and were selected from sessions 3-15 to ensure
that participants had received some strategy training exposure.
Participants who did not receive at least 3 intervention
sessions were excluded from this portion of the analysis.
Adherence (percentage of active ingredients and procedures

included) and competence (percentage of active ingredients
and procedures delivered with adequate competence) were
scored for each video. Second, fidelity to the supported
conversation principles using the Measure of Supported
Conversation (Kagan et al., 2004) was assessed in each
intervention session for each participant. This measure
assesses the degree of therapist skill in supporting the
participant’s communication. Scores reflect how well the
therapist acknowledges and reveals the competence of the
participant using supported conversation techniques, using
two subscales ranging from 0 to 4 (higher scores indicate
greater fidelity). The measure was administered upon video
review by an experienced speech language pathologist (AA,
RC) who was independent of the strategy training intervention
team but familiar with the study aims. We established a priori
that a mean adherence to strategy training of 80% or higher
and a mean on the Measure of Supported Conversation of
two or greater would indicate feasibility. This would reflect
the level of adherence from previous strategy training trials
(Skidmore et al., 2017; Skidmore et al., 2015) and no major
concerns with the use of supported conversation (Kagan et al.,
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2004).

The Measure of Participation in Conversation (Kagan et
al., 2004) was used to assess participant communication
during the strategy training sessions. This measure
assesses the degree to which the participant attempts to
communicate (interaction) and the depth of information
conveyed (transaction). Interaction and transaction are
each scored on a scale of 0-4, with higher scores
indicating greater participation in communication. Each
treatment session was video recorded and later scored by
an experienced speech-language pathologist (AA, RC). The
reviewing therapists were independent of the strategy training
intervention team but were familiar with the study aims. We
established a priori that a mean of 2 or greater would indicate
feasibility. This would suggest no major concerns with the
amount of information the participant is able to convey to
direct the use of the strategy (Kagan et al., 2004). The
Pittsburgh Rehabilitation Participation Scale (Lenze et al.,
2004) assessed participant engagement in the intervention
sessions (range 1-6, with higher scores indicating greater
engagement). The scale was administered each session by the
intervention therapist.

We examined mastery of strategy use (i.e., the ability to
understand and execute core skills taught by strategy training)
to determine whether people with aphasia could engage in
intervention procedures. Two raters who were occupational
therapists with expertise in strategy training adjudicated each
participant as demonstrating “mastery” or “non-mastery” of
strategy use based on the ability to consistently execute
4 of 5 identified skills across intervention sessions: 1)
ability to identify a problem; 2) ability to develop a plan to
address the problem; 3) ability to reflect on performance;
4) ability to apply the global strategy (Goal, Plan, Do,
Check); and 5) ability to recall the global strategy. Both
raters reviewed videos of each participant’s intervention
sessions and classified mastery status independently. We
calculated percent agreement between raters. Discrepancies
were resolved by group discussion.

To assess change in disability, we compared change on the

Functional Independence Measure (FIM) (Stineman et al.,
1996) from baseline and inpatient rehabilitation discharge.
We established a priori that a Cohen’s drm effect size of
0.5 or greater would indicate feasibility and would warrant
further investigation. A moderate effect size of 0.5 would
be smaller than the effect sizes seen in a previous strategy
training trial (d=1.06) (Skidmore et al., 2015) but would still
suggest meaningful improvement in outcomes.

Data Analysis

We calculated descriptive statistics (means and standard
deviations; medians and interquartile ranges; frequencies
and percentages) for participant recruitment and retention,
participant communication and engagement, intervention
delivery and fidelity, participant mastery of strategy use,
and change in disability. To determine whether baseline
communication abilities influenced mastery of strategy
use, we examined box and whisker plots to see whether
participants with “mastery” or “non-mastery” differed with
respect to baseline scores on selected Comprehensive Aphasia
Test subtests. To characterize changes in disability, we
examined change in FIM scores and Cohen’s drm effect sizes
using the repeated measures method described by Lakens
(Lakens, 2013). We then compared cases from the current
sample with matched cases who did not have aphasia (Boston
Diagnostic Aphasia Examination Severity Scale=4 or 5) from
previous trials (Skidmore et al., 2014)(NCT01934621) to
assess whether people with aphasia in this study experienced
similar trajectories of disability reduction. Cases were
matched on baseline FIM scores within the standard error
of measurement (SEM=4.70)(Ottenbacher et al., 1996) and
baseline National Institutes of Health Stroke Scale scores
within the standard error of measurement (SEM=0.94;
calculated as SEM=SD*sqrt(1-r), where standard deviation,
SD=4.2; and inter-rater reliability, r=0.95)(Goldstein &
Samsa, 1997). We plotted the trajectories of disability scores
for both groups of cases to compare groups descriptively.
This allowed us to compare whether people with aphasia
achieved similar improvement from strategy training as those
without aphasia. We then matched cases from the current
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sample with matched cases who did not receive strategy
training, but rather a control intervention from previous
trials (Skidmore et al., 2014)(NCT01934621) using the
same matching criteria. This allowed us to examine the
effect of spontaneous recovery during inpatient rehabilitation.
Because the first two intervention sessions were dedicated to
establishing communication strategies and goal setting, the
strategy training framework was not introduced until the third
session. Therefore, only participants who received greater
than two intervention sessions were included in the analyses.

Results

Participant Recruitment, Retention, and Characteristics

Participants were recruited from August 2018 to December
2019. Twenty-five participants consented; nine were
ineligible (four did not have aphasia, and five had no
functional communication). Table 2 presents participant
characteristics. The sample was comprised of White (87.5%)
and Black (12.5%) participants with a mean age of 71.5 years
(SD=9.9) and mean of 14.0 years of education (SD=3.3).
Participants had experienced their stroke an average of 25.6
days prior to baseline testing (SD=27.6, range=6-90). Most
participants experienced ischemic (63%) left hemisphere
(81%) stroke. On average, the sample had moderately severe
stroke (NIHSS; M=8.6, SD=5.2) and moderate to severe
disability (FIM; M=52.4, SD=21.0).

Compared to the samples in previous strategy training trials,
this sample had a longer time from stroke to inpatient
rehabilitation admission (M=25.6 days, SD=27.6 days)
(t(235)=1.0, p=.07), and longer length of stay in inpatient
rehabilitation (M=22.5 days, SD=9.6 days)(t(248)=1.29,
p=.20), though these differences did not reach statistical
significance (NCT01934621). Baseline FIM scores were
lower than in our previous strategy training trial (t(234)=-3.83,
p.001) and also appear lower than in other studies of adults
with stroke (Balaban et al., 2011; Mutai et al., 2012).

Figure 1 presents recruitment and retention information. Of
the 16 enrolled participants, one withdrew during baseline
testing and one was discharged home prior to initiating the
intervention. The remaining 14 started the intervention and
13 completed greater than two sessions and were therefore
exposed to the strategy training framework. Low exposure to
intervention was due to early discharge to acute care, skilled
nursing facilities, or home. Table 3 provides feasibility data
for the full sample (n=16), and for those who were exposed
to greater than two sessions of the intervention (n=13).

Intervention Delivery and Fidelity

Of those who received intervention, the average number of
sessions was 7.8 (SD=2.1) and the average session length
was 34.0 minutes (SD=7.4). These results are similar to

our previous studies, but below our target of 10-15 sessions.
Four participants (25%) hit the target of 10-15 sessions.
Therapists demonstrated a mean adherence of 84% to the
strategy training protocol, meeting the criterion for feasibility;
therapists demonstrated adequate or excellent competence
70% of the time on average. Therapists demonstrated strong
fidelity to supported conversation principles (Acknowledges:
M=3.6, SD=0.7; Reveals: M=3.4, SD=0.5), again meeting
the criteria for feasibility.

Participant Communication and Engagement

Participants had good interaction skills (Interaction:
Median=3.0, IQR=1.0) and were able to communicate a
moderate amount of information (Transaction: Median=2.0,
IQR=1.0), meeting the criteria for feasibility. Participants
demonstrated good engagement in the intervention (Pittsburgh
Rehabilitation and Participation Scale: Median=5.0,
IQR=2.0).

Participant Response to Intervention

Twelve participants had enough intervention videos to score
mastery of strategy use. Independent rater agreement was
83.3% and discrepancies (n=2) were successfully adjudicated.
Six participants (50%) met criteria for mastery and six
participants (50%) did not (non-mastery).

Mann-Whitney U tests revealed no significant differences in
communication abilities between participants with mastery
and non-mastery on any subtest of the Comprehensive
Aphasia Test (p.05; Supplemental Figures). However, visual
inspection of box and whisker plots revealed a trend toward
meaningful differences in semantic memory, comprehension
of written words, and comprehension of written sentences.

Change in Disability Scores

The sample achieved a mean FIM change score of 21.8
(SD=16.2) with a large effect size (Cohen’s drm=.95), meeting
the criterion for feasibility. The sample mean change was
similar to the minimum clinically important difference of 22
points (Beninato, 2006). We were able to match 14 of the 16
participants on baseline disability and stroke severity. Two
participants had low baseline disability scores (FIM=19, 22)
and no matches were available from previous strategy training
trials (lowest FIM=28). These participants were excluded
from the comparisons.

Details about participants with aphasia, their matched
controls without aphasia who received strategy training,
and matched controls who did not receive strategy training
are in Supplemental Table 1. Figure 2 presents the
baseline and discharge disability scores for these groups.
This figure suggests that participants with aphasia may
have achieved similar gains in disability scores (FIM
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change M=21.8, SD=16.2, drm=.95) as participants without
aphasia from previous trials (FIM change M=18.8, SD=16.1,
drm=.96)(t(26)=-.46, p=.65). Of the 14 case- control pairs
in this analysis, six participants with aphasia and five
participants without aphasia achieved the minimally clinically
important difference of 22 points change. This figure also
suggests that participants with aphasia demonstrated greater
improvements than matched controls from a previous study
who did not receive strategy training (M=12.9, SD=6.6,
drm=.69)(t(26)=2.0, p=.06). This difference did not reach
statistical significance but may have achieved significance
with a larger sample size. Still, there is a signal to suggest that
participants who received strategy training achieved greater
FIM change than what may be expected from usual inpatient

rehabilitation care. This is supported by data from previous
studies (Skidmore et al., 2017; Skidmore et al., 2015).

Discussion

This pilot study provides evidence that an adapted strategy
training intervention for people with aphasia may be feasible
in inpatient rehabilitation. Therapists were able to maintain
fidelity to strategy training principles while also implementing
supported conversation principles. Participants demonstrated
good engagement and sufficient communication to participate
in the protocol, with 50% of participants achieving mastery of
strategy use. Furthermore, participants were able to achieve
similar reductions in disability relative to matched participants
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who did not have aphasia, and greater change than would be
expected from usual inpatient rehabilitation. Together, this
evidence suggests that the adapted intervention bears further
exploration, though adjustments are necessary for larger
future trials. This finding provides encouraging evidence
that therapists may be able to provide adapted versions of
communication-intensive interventions to stroke survivors
with aphasia with adaptations to intervention protocols.

Two items bear refinement: 1) the recruitment of participants;
and 2) the dose of the intervention. Regarding recruitment,
we still excluded 4 of 25 (16%) potential participants due to
aphasia severity. Alternate intervention approaches may be
needed for those with severe aphasia. Regarding dose, two
participants had short lengths of stay in inpatient rehabilitation
(7 days or less, 12.5%). The remaining participants fell
short of the intended 10 – 15 sessions. This caused us
to question whether inpatient rehabilitation is the optimal
setting for strategy training in this population. Given the
complexity of disability and rehabilitation for people with
aphasia, home health or outpatient rehabilitation may provide
a more stable environment. In addition, as many people
with aphasia spontaneously recover some language function
shortly after stroke (Kertesz, 1984; Pedersen et al., 1995),
waiting to administer strategy training may allow a larger
proportion of people with aphasia to participate in this
intervention. Still, participants in this study participated in
approximately 8 intervention sessions and appeared to achieve
greater improvements in FIM scores than would be expected
from usual care. Additional research on the timing, setting,
and dosing of strategy training for people with aphasia is
needed.

Only 50% of the sample met criteria for mastery of strategy
use. Considering that participants with aphasia were able to
achieve similar improvements as those without aphasia, it
is possible that our criteria for classifying mastery was too
restrictive. Still, even among those without aphasia, not all

people are able to achieve mastery of all critical components
of strategy training. More exploration of moderators of
treatment response is warranted to help better determine who
benefits from strategy training and who does not.

In this small sample, we were unable to identify specific
communication or cognitive deficits that discriminated
between people who did and did not master strategy training.
This may indicate that people with a variety of abilities can
participate in the intervention. However, it may indicate that
the sample was too small and heterogeneous to detect trends.
A better understanding of characteristics predicting treatment
response is needed to optimize the implementation of strategy
training.

Future studies should also examine long-term outcomes
following strategy training. Previous studies have revealed
that participants who receive strategy training demonstrate
sustained improvements following discharge up to 3- and
6-months post-stroke compared to those who did not receive
strategy training (Skidmore et al., 2017; Skidmore et al.,
2015). Future studies should examine whether this effect
is also seen in participants with aphasia.

Conclusion

This pilot study examined the feasibility of an adapted strategy
training intervention for people with aphasia. Therapists
were able to deliver the adapted intervention with fidelity
to strategy training elements and supported conversation
principles. Participants demonstrated good engagement and
fair communication during intervention sessions. From
inpatient rehabilitation admission to inpatient rehabilitation
discharge, participants achieved similar gain on the FIM
compared to similar participants from previous strategy
training trials without aphasia. While the findings are
promising, additional consideration of recruitment, retention,
timing, and delivery of the intervention is warranted when
designing future studies examining efficacy and intervention
response variability.
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