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ABSTRACT ARTICLE HISTORY
Cognitive behavioural therapy (CBT) can effectively treat Received 21 July 2023
depression in the general population, but there is a lack of Accepted 7 March 2024
studies evaluating CBT tailored to specific cognitive and

communication needs of individuals with post-stroke Coaniti .

. . L g ognitive behavioural
aphg5|ta. We aimed to evalgate the .feaSIbI|It)./ and therapy; depression; stroke;
preliminary efficacy of a modified CBT intervention to aphasia; single case
ameliorate depressive symptoms. An ABA withdrawal/ experimental design
reversal single case design with concurrent multiple
baselines (2.5, 4.5, or 6.5 weeks) was repeated across 10
participants (six male, four female) with post-stroke aphasia
and self-reported depression. Participants completed 10
individual  intervention  sessions with a clinical
neuropsychologist and a 4-week follow-up. The primary
outcome was self-rated depression, and secondary
outcomes included observer-rated symptoms of depression
and anxiety. Data were analysed visually and statistically
controlling for baseline trend. Feasibility was addressed by
analysing recruitment and retention rates, treatment
adaptations, and fidelity ratings. Three participants self-
reported decreased depression levels during the
intervention phase, which was sustained for two
participants. Four additional participants improved during
the follow-up phase. Close others reported sustained
improvements in depressive symptoms (six participants)
and anxiety symptoms (seven participants). Modified CBT
appears feasible and potentially efficacious in reducing
depressive symptoms in post-stroke aphasia. A randomized
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controlled trial is warranted, and should consider additional
treatment sessions.

Introduction

Depression affects approximately one-third of stroke survivors and is directly
associated with reduced health-related quality of life and social functioning
(Ayerbe et al., 2013; Guajardo et al., 2011; Hackett & Pickles, 2014; Schmid
et al., 2012). Caregivers rate symptoms of depression and anxiety, which are
highly comorbid, as among the most stress-inducing consequences of stroke
(Haley et al., 2009; Lincoln et al., 2013). While both pharmacological and psycho-
logical interventions are used to treat these symptoms, antidepressants may be
associated with side effects, especially in the presence of multiple comorbidities
and medications (Allida et al., 2020; Hackett et al., 2005; Paolucci, 2008). Evi-
dence suggests that psychological interventions in conjunction with pharma-
cotherapy may be more effective than either treatment alone (Karyotaki et al.,
2016; Mitchell et al., 2009).

Stroke survivors may be particularly vulnerable to depression due to physical
impairments and cognitive dysfunction (Kutlubaev & Hackett, 2014), factors
which can also impact their ability to engage with psychological intervention.
For instance, cognitive limitations may hinder capacity for self-reflection and
abstract thought, as required in traditional cognitive behavioural therapy
(CBT) (Lincoln & Flannaghan, 2003). Furthermore, approximately one-third of
stroke survivors experience aphasia, communication difficulties resulting from
damage to language networks of the brain (Flowers et al., 2016). Post-stroke
depression may be more prevalent and severe in people with aphasia (Kauha-
nen et al, 2000; Shehata et al., 2015), yet the majority of studies on post-
stroke depression have excluded people with aphasia, largely due to a lack of
suitable screening tools and the assumption that talk-based interventions
cannot be provided to those with impaired communication (Ahrens et al.,
2022; Townend et al., 2007). As a result, there is a notable lack of research inves-
tigating interventions that may effectively treat depression in people with
aphasia, despite optimizing mental health and wellbeing in this population
becoming a top research priority (Ali et al., 2022).

There is increasing recognition of the potential to modify traditional psycho-
logical interventions to accommodate cognitive and communication impair-
ments (Kneebone, 2016; Kootker et al., 2015; Rasquin et al., 2009). Small-scale
feasibility studies indicate that talk-based therapies (e.g., motivational interview-
ing, solution-focused brief therapy) can be tailored for use in people with aphasia
using supported conversation techniques (Holland et al., 2018; Northcott et al.,
2016), and a modified behavioural therapy has been shown to successfully
improve mood and self-esteem (S. A. Thomas et al., 2013). However, while a
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systematic review identified psychosocial interventions that may improve mood
in people with aphasia without depression or with mild depression, they found no
studies for moderate to severe depression (Baker et al., 2018).

CBT is an established treatment for depression in the general population
(Cuijpers et al,, 2023) and has been successfully adapted for use in post-
stroke depression, showing positive effects in reducing overall symptoms and
maintaining improvement (Ahrens et al., 2022; Wang et al., 2018). Additionally,
psychotherapy aimed at treating depression may also alleviate symptoms of
anxiety (Weitz et al.,, 2018). CBT’s orientation to the “here and now” and its
focus on optimizing skills and problem-solving makes it well-suited for treating
the psychological needs and concerns of stroke survivors (Broomfield et al.,
2011). However, there is a lack of research evaluating the use of CBT tailored
to the specific cognitive and communication needs of stroke survivors with
aphasia. The aim of this study was to investigate the feasibility and preliminary
efficacy of a modified and individually tailored CBT programme in treating
depressive symptoms in stroke survivors with aphasia.

Methods
Design

An ABA withdrawal/reversal single-case experimental design using concurrent
multiple baselines and a four-week follow-up period was replicated across ten
participants. The research design was developed in accordance with the Risk
of Bias in N-of-1 Trials (RoBiNT) Scale (Tate et al., 2013; Supplementary Material
1). Ethics approvals were obtained from the Monash University Human Research
Ethics Committee (MUHREC/7888) and the University of Technology Sydney
Human Research Ethics Committee (ETH20-5000). The ADaPT protocol was
registered (09/11/2020) with the Australian and New Zealand Clinical Trials Reg-
istry (ACTRN12620001174976). Preparation of the manuscript was guided by the
Single-Case Reporting guideline in Behavioural interventions (SCRIBE) State-
ment checklist (Tate et al.,, 2016; Supplementary Material 2).

Participants

Ten stroke survivors with aphasia and depressive symptoms were recruited via
community referrals between December 2020 and June 2022 through nation-
wide advertising to community and stroke support groups, as well as health
professional mailing lists. Inclusion criteria were: aged 18 years or older; ischae-
mic or haemorrhagic stroke; scoring below the cut-off (< 93.7; Ross & Wertz,
2003) on the Western Aphasia Battery (WAB-R; Kertesz, 2006); self-reported
low mood (scoring >2 on the Depression Intensity Scale Circles (DISCs);
Turner-Stokes et al., 2005); no previous history or concurrent major neurological
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or psychiatric diagnosis other than depression and stroke; capacity to provide
informed written consent (with assistance) to research participation; capacity
and availability to engage with a multi-session therapeutic programme; not
concurrently receiving other psychological interventions; and maintaining a
stable course of mood medications (i.e., not changing type or dosage) if any.
The participants were labelled AA through to JJ to support confidentiality.
They did not receive financial compensation, but received treatment free of
charge.

Intervention

The CBT intervention followed a manualised treatment programme (S. Thomas,
2020). This was developed by a senior clinical neuropsychologist (ST) with over
20 years of experience in the fields of neuropsychological rehabilitation, psycho-
logical interventions, and supported communication techniques, in consul-
tation with a team including an experienced clinical psychologist (IK), clinical
neuropsychologist (RS), and speech pathologist (BR). Overall, the intervention
aimed to reduce depressive symptoms by using behavioural techniques such
as activity scheduling and relaxation, as well as cognitive techniques such as
challenging automatic negative thoughts and problem-solving. Each session
followed a structured approach, which included reviewing homework and
experiences from the previous week, setting an agenda and goals for the
session, covering session content (outlined in Table 1), and ending with sum-
marizing the session and setting homework tasks. The intervention also incor-
porated cognitive rehabilitation techniques using individually tailored
strategies to increase participation, drawing on key strategies and techniques
from previous studies (Kootker et al.,, 2015; S. A. Thomas et al., 2013; Wong
et al,, 2018). For instance, utilizing a therapy journal to record/review summaries
of each session to assist with memory difficulties, and/or incorporating session
plans to provide structure and help participants stay on track.

Where appropriate, close others were engaged to assist in identifying key
issues, completing homework tasks, and supporting communication during

Table 1. Structure of the treatment protocol.
Session Therapeutic content

1 Introduction of the therapist, assessment of mood and key issues, explaining the intervention and
setting goals

Implementation of activity scheduling

Monitoring of activity scheduling and implementation of thought identification

Development of thought identification technique

Introduction of thought disputation

Re-assess mood and review goals

Monitoring thought disputation technique

Monitoring change to helpful thinking style(s)

Monitoring change to helpful thinking style(s)

Evaluation of therapy and relapse prevention
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therapy. Supported Conversation for Adults with Aphasia (SCA; Kagan, 1998)
techniques were tailored to the type and severity of each participant’s com-
munication impairment. Techniques included encouraging the use of a photo
diary, providing written answers or pictorial representations of words, using
closed and semi-closed questions, keeping sentences short with plain language,
recording key content words, using visual aids, and summarizing content at
regular intervals.

Changes in response to the COVID-19 pandemic. Sessions were initially
planned to be delivered in person at a private practice in Melbourne, Australia.
However, pandemic-related restrictions were introduced as the intervention
was initiated for the third and fourth participants. This also interrupted interven-
tion sessions for the first two participants — see details in the Results section
below. Rather than suspend the study, the research team decided (with Ethics
approval) to offer the intervention over telehealth via a videoconferencing plat-
form. This also allowed us to recruit participants from other Australian states.
Eight of the 10 participants had telehealth sessions as part of their intervention,
either due to travel barriers or for pandemic-related safety reasons. Therapy
tools were consolidated into electronic forms to allow online sharing during
and after sessions, via email or cloud storage services. A second camera was
used to demonstrate the use of smartphone applications.

Materials

Baseline characteristics. To characterize our sample, at the start of baseline
participants were assessed using the EQ-5D-3L and the Assessment for Living
with Aphasia (ALA). The EQ-5D-3L contains 3-point ordinal scales assessing sub-
jective quality of life across five domains, and a visual analogue scale assessing
self-rated health state (from worst at 0 to best at 100). We used an interview
administered version supported by a preliminary pictorial version (Whitehurst
et al,, 2018). The ALA is a pictographic, self-reported assessment of aphasia-
related quality of life, with higher scores indicating better quality of life
(maximum score 148). A validation study yielded an average score of 135.8
(SD=20.6) across individuals with mild, moderate, and severe aphasia
(Simmons-Mackie et al., 2014).

Outcome measures. Participants were asked to complete the DISCs, a 6-
point ordinal graphic rating scale which depicts six circles with an increasing
proportion of dark shading that represents severity of depression (Turner-
Stokes et al., 2005). The measure has been demonstrated as sensitive to
change and a cut-off score of 2 or higher to have adequate sensitivity and
specificity (Turner-Stokes et al., 2005). Each close other was asked to complete
the Stroke Aphasic Depression Questionnaire — Community 10 (SADQ; Sutcliffe
& Lincoln, 1998), rating how often (often, sometimes, rarely, never) the partici-
pant had exhibited 10 different specific behaviours over the past week. A cut off
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score of 15 or higher has demonstrated adequate sensitivity and specificity
(Leeds et al., 2004). Close others were also asked to complete the Behavioural
Outcomes of Anxiety (BOA; Kneebone et al, 2012), a 10-item questionnaire
that has been validated on a group of stroke patients with aphasia and demon-
strated adequate sensitivity and specificity, with a cut-off of 17 or higher for sig-
nificant anxiety (Eccles et al., 2017).

Treatment monitoring form. A tool was designed to monitor treatment
content (based on components outlined in the manual) and to qualitatively
record modifications made to cater to the communication and cognitive
profile of each individual (Supplementary Material 3). This was completed by
the clinician after each session for all participants.

Treatment fidelity rating form. A pre-existing tool was adapted to specifi-
cally assess treatment fidelity in the context of this study (Ymer et al., 2021).
Treatment fidelity was rated against three parameters: (i) overall adherence to
elements common to a CBT approach; (ii) session-specific adherence to treat-
ment manual; and (iii) therapist competency in CBT delivery for a person with
aphasia (Supplementary Material 4). Each parameter was rated on a 7-point
Likert scale ranging from “unacceptable” to “excellent.”

Procedure

Data was collected between March 2021 and January 2023. Participants were
screened in person or via a videoconferencing platform and provided with infor-
mation about the research project before giving verbal and written consent.
Those who met eligibility criteria were randomly allocated to a baseline
phase and scheduled for initial baseline assessment. Prior to commencing treat-
ment, participants were paired and randomly assigned to baseline durations of
2.5, 4.5, or 6.5 weeks. Following the baseline phase, participants attended 10
intervention sessions. Upon treatment completion, there was a 4-week follow-
up phase. Outcome measures were administered twice per week across all
study phases via a text message reminder system to the participant and/or
their close other. Responses could be submitted through an online form or
via text message, aided by hard copies of measures. Participants with reading
and writing difficulties were assisted by their close others in completing
outcome measures. Outcome measures were documented by a researcher inde-
pendent of the therapist. Intervention sessions were delivered by a clinical neu-
ropsychologist (ST), on a weekly basis progressing to fortnightly (individually
tailored), with homework undertaken between sessions. ST received monthly
peer supervision from clinical neuropsychology colleagues, as mandated by
professional registration requirements. Sessions were audio and video recorded
to capture verbal and non-verbal communication. At the conclusion of the
study, participants were provided with the opportunity to review their case
vignettes (as reported in the Results section) for accuracy and to confirm
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sufficient preservation of anonymity, facilitated by the researcher or their close
other.

Data analysis

The primary analysis included both visual and statistical inspection of the out-
comes. The raw data record of the outcome measures were graphed using
GraphPad Prism 9 (2023) to allow for visual inspection, separately for all ten par-
ticipants, and separately for the three outcome measures: DISCs (primary
outcome), SADQ and BOA (secondary outcomes). Structured visual analyses
were conducted within and between phases, in accordance with established
guidelines (Lane & Gast, 2014), and focus on level (magnitude), trend/slope (pro-
gress over time), variability (stability), immediacy of phase effect, and phase
overlap. Stability was defined as 80% of data points being within an envelope
of +25% of the phase median. To further aid visual inspection, a freely acces-
sible R syntax was utilized to estimate the split-middle trend line of baseline
data and project it onto the intervention and follow-up phases as a stability
envelope around the trend (Manolov et al., 2016; Supplementary Material 5).

Quantitative statistical analysis across phases was conducted using Tau-U, a
non-overlap method which is robust in managing small data sets and outliers in
data, and can control for effects of trend in the baseline (Parker et al., 2011,
2014). Planned comparisons between adjacent conditions assessed the
efficacy of adapted CBT to treat depressive symptoms in stroke survivors with
aphasia. Baseline correction was applied when Tau-U values for baseline
exceeded .20 and the trend occurred in the same direction as the aims of the
intervention (Vannest & Ninci, 2015). With respect to effect size, Tau-U values
below .20 were considered small, .20 to .60 medium, .60 to .80 large, and
greater than .80 very large (Vannest et al., 2018). Analysis was conducted
using an online calculator (Vannest et al., 2016).

Feasibility. To address the feasibility of conducting a similar study at a larger
scale (e.g., randomized controlled trial) and collecting research data from this
population, we analysed recruitment and retention rates, as well as participants’
ability to complete outcome measures. To address the feasibility of delivering a
modified CBT intervention, adaptation and fidelity were assessed. Other subsets
of feasibility, including acceptability and practicality, will be addressed in later
publications, using pilot measures and interview data. To assess feasibility of
adaptation, the clinician’s qualitative observations on the treatment monitoring
form were reviewed. We analysed which aspects of the content were able to be
delivered consistently, and unmodified, modified, or not at all (e.g., whether
modifications limited the intervention to behavioural components and
excluded cognitive components). To assess treatment fidelity, two participants
were randomly selected and all 10 of their session recordings evaluated (20% of
total intervention sessions) using the treatment fidelity rating form by an
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independent clinical psychologist with CBT experience and training in SCA and
cognitive rehabilitation techniques.

Results

Figure 1 details recruitment and flow of participants over the course of the study
period. The ten participants (6 male, 4 female) varied in age (39-74 years),

Expressions of interest
n=83

Assessed for eligibility
n=32

Excluded (n = 22)

Declined to participate (n = 5)
Caseload considerations* (n = 3)
Challenging behaviour (n = 1)
Did not meet inclusion criteria (n = 13)

> Neurological comorbidities (n = 3)

o Depression below cut-off (n = 8)

o Aphasia below cut-off (n = 1)

- Depression and aphasia below cut-offs (n = 1)

\ J

Enrolled in study
n=10

[ Withdrawn after 7 sessions (n = 1)

Received full intervention
n=9

Figure 1. Recruitment and flow of participants throughout the study. Notes: *An attempt was
made to balance the range of aphasia severity among participants concurrently receiving inter-
vention to ensure a manageable caseload for the clinician.
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aphasia severity (mild to very severe), and time since stroke (0.4-5 years). The
majority completed the treatment via videoconferencing, with only two partici-
pants (AA and BB) attending sessions in person. Participant EE withdrew during
the treatment phase due to extenuating medical circumstances unrelated to the
study that impacted her capacity to attend treatment sessions. All other partici-
pants completed the study in its entirety. Participant demographic and baseline
characteristics are presented in Table 2. No adverse events were recorded for
any participant across the duration of the study.

The preliminary efficacy of the intervention was evaluated primarily at the
individual level. The results are presented as vignettes for each participant,
which consist of their demographic information, case formulation by the treat-
ing therapist (including relevant background history and contributing factors to
depressive symptoms), and barriers and facilitators to treatment progress based
on the therapist’s clinical impressions. Following this, we present their response
to the intervention (i.e., self-reported depression levels) and generalization to
secondary outcome measures (i.e., close other ratings of observable symptoms
of depression and anxiety). Table 3 provides a summary of each participant’s
results across the three outcome measures.

Participant AA

AA, a 64-year-old separated man, sustained a left MCA ischaemic stroke one year
prior to enrolment in the study. Before his stroke, he was employed in a man-
agement role and previously participated in performing arts. He did not work
after his stroke. As a consequence of stroke, AA experienced hemiparesis in
his right upper and lower limbs, requiring use of a wheelchair. He had also
developed seizures. AA had very severe Broca’s aphasia. He was living in his
own home with his wife periodically present.

AA's depressive symptoms were precipitated by the impacts of aphasia post-
stroke. It was perpetuated by his limited recovery of expressive language and
perception of complete dependence on others. He was unable to verbally
express his needs or thoughts and felt worthless when relying on others to
set-up appointments and activities for him. He was predisposed to depression
due to marital separation and obsessive-compulsive personality factors, such
as being self-critical and preoccupied with mental and interpersonal control
at the expense of flexibility, openness, and efficiency. He also had dominant
demand and dichotomous thinking styles. A protective factor was supportive
friends. Prior to his stroke, AA had undergone marital counselling with two
different psychologists. They noted hoarding behaviour and narcissistic ten-
dencies, but no formal diagnoses were made. AA refused mood medication.

Establishing a way for AA to complete homework was challenging due to the
severity of his communication impairment. His wife however did assist with
written aspects. Over time, AA became more engaged and made progress in
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Table 3. Participant outcome summary: interpretation of results.

Participant Baseline Intervention Follow up
Depression intensity scale circles

AA Stable No change* Deterioration
BB Declining Deterioration® No change

CC Declining Slight improvement Deterioration**
DD Stable Slight deterioration Improvement*
EE Stable No change N/A

FF Improving Improvement** Maintained*
GG Improving Deterioration Improvement
HH Improving/ No change Slight improvement
I Stable Improvement Maintained**
) Improving/ No change* Slight improvement
Stroke Aphasic Depression Questionnaire

AA StableA Improvement*** Maintained

BB Stable Deterioration** No change

CC StableA No change*** Deterioration
DD Declining Slight improvement Improvement*
EE Stable No change N/A

FF Stable Improvement Maintained**
GG Stable Slight improvement** Maintained**
HH Improving/ Improvement*** Maintained

Il Stable Improvement** Maintained**
J) Improving/ Improvement*** Maintained
Behavioural Outcomes of Anxiety

AA Improving/ Improvement*** Maintained

BB StableA No change No change

CC StableA No change*** Deterioration
DD Stable Slight improvement Maintained**
EE Stable No change N/A

FF Stable Improvement Maintained*
GG Stable No change No change

HH Improving/A Improvement*** Maintained

Il Stable Improvement** Maintained***
JJ Improving/A Improvement*** Maintained

Notes: Interpretation was primarily derived from visual analysis, with notations indicating the results of support-
ing statistical analysis. A =Baseline corrected in Tau-U analysis (due to improving trend > .20); * =Tau-U p
<.05; **=Tau-U p < .01; ** =Tau-U p <.001.

activity scheduling and cognitive restructuring. Unfortunately, pandemic-
related restrictions put sessions on hold at a critical juncture when he was
beginning to identify unhelpful thoughts. As a result, he had to independently
manage for an extended period of time (5 weeks) without having developed
cognitive restructuring skills, which increased risk of further rumination. The
potential effectiveness of activity scheduling was also reduced due to pan-
demic-related restrictions on travel and participation in activities. Identifying
unhelpful thoughts was challenging because AA was unable to produce
words, therefore it took multiple sessions for the therapist to generate approxi-
mations that he endorsed, leaving limited sessions for cognitive restructuring.

Response to intervention. The application of a stability envelope suggested
a stable baseline phase (Figure 2). With respect to between phase change, the
introduction of treatment was associated with a median level improvement in
subjective mood rating, which was statistically significant with a medium
effect size (see Table 4). While AA showed a slow improving trend following
the introduction of the intervention, after the gap in treatment sessions he
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Figure 2. Participant AA’s self-reported depression levels (DISCs) and observer-rated symptoms
of depression (SADQ) and anxiety (BOA) across baseline, intervention, and follow-up phases.
DISCs: Depression Intensity Scale Circles; SADQ: Stroke Aphasic Depression Questionnaire;
BOA: Behavioural Outcomes of Anxiety. Notes: Higher scores denote worse depressive/
anxiety symptoms. Dotted lines demarcate the different phases; grey shadings indicate treat-
ment sessions; trend lines calculated using ordinary least squares estimation are superimposed
on the raw data.
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Table 4. Tau-U analyses for subjective depressive symptoms, and depressive and anxiety
symptoms as observed by close other.
Participant Baseline corrected Baseline vs. treatment  p value  Treatment vs. follow-up  p value

Depression intensity scale circles

AA No .56* .046 .02 919
BB No —.38*% .045 -23 341
Weighted —.001 996 -.10 .548
CcC No .38 .068 —.80** .001
DD No 37 192 .56* .016
Weighted 37* .033 -.10 547
EE a a a a a

FF No 70** .002 49* .036
GG No .02 924 37 137
HH Yes 27 249 1 665
Weighted 14 379 24 175
Il No A1 .156 .68** .004
JJ Yes A49*% .042 .20 413
Weighted A45% .016 A4x* .009
Stroke aphasic depression questionnaire

AA Yes 98*** <.001 27 243
BB No —.60** .002 -.03 914
Weighted .05 775 12 454
CcC Yes 78*** <.001 -.38 118
DD No 20 478 .50% .031
Weighted 53** .002 .07 674
EE a a a a a

FF No 32 147 78** .002
GG No 61%* .004 81** .001
HH Yes 97*x¥* <.001 -.23 373
Weighted J5*** <.001 .30 .097
Il No .80** .005 T2%* .003
JJ Yes 85*¥* <.001 .06 .801
Weighted 83*x* <.001 39* .021
Behavioural outcomes of anxiety

AA Yes 98*¥* <.001 .02 946
BB Yes -.15 445 =33 163
Weighted 31 .069 -.16 .348
CcC Yes 84xx* <.001 —.14 .586
DD No .20 478 62%* .007
Weighted 57** .001 25 139
EE a a a a a

FF No 35 117 .56* .023
GG No -.01 954 42 .089
HH Yes 78*x¥* <.001 —47 .067
Weighted .36% .020 —-.02 924
Il No .90** .002 B2x** <.001
JJ Yes 8g*** <.001 .19 437
Weighted 89¥F** <.001 50%* .003

Notes: *Significance at p < .05; **Significance at p <.01; ***Significance at p <.001.
?Blank cells represent missing data due to participant withdrawal.
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returned to his baseline level of depression. A deteriorating trend was observed
in the follow-up phase.

Generalization measures. AA’s close other (wife) reported decreases in
observable symptoms of depression and anxiety following introduction of the
treatment. These were statistically significant with very large effect sizes
despite the trend towards improvement evident during baseline (see Table
4). While scores on the SADQ and BOA remained low, his wife qualitatively
remarked that she perceived significant deterioration in depression during
the follow-up phase.

Participant BB

BB, a 64-year-old married man, sustained a left ICA occlusion 5 months prior to
enrolment in the study. He had previously worked in construction however he
was unemployed following his stroke. He lived at home with his wife and two
adult children. As a consequence of stroke, BB had balance problems and
some cognitive difficulties, including poor planning and organization. He had
mild anomic aphasia. BB struggled to read even simple information, although
he self-reported premorbid literacy difficulties.

BB's depressive symptoms were precipitated by the impacts of aphasia and
cognitive impairments post-stroke. It was perpetuated by loneliness and the
stress associated with living in a complex family dynamic and with cognitive
difficulties (e.g., forgetting appointments). He was predisposed to depression
due to longstanding marital difficulties and social isolation. He also had a domi-
nant internal critic and thinking styles that included demand thinking overge-
neralizations. Protective factors included a supportive child, independent
mobility, and having a driver’s licence. He had completed 12 weeks of fort-
nightly post-stroke counselling prior to commencing this programme.

BB struggled to understand the concept of cognitive restructuring and to
apply it independently, suspected due to cognitive limitations. Pandemic-
related restrictions limited the options for activity scheduling outside the
home. Participating in pleasant activities, particularly community activities,
also required planning and scheduling, which was difficult for BB. While BB
was able to engage with and apply techniques during sessions with the thera-
pist’s facilitation, he appeared to lack sufficient support to apply them consist-
ently outside of sessions. This meant he obtained clarity about the triggers for
his depressive symptoms without developing the skills to address or modify
them. Memory issues were determined to be a barrier to treatment progress,
and memory rehabilitation strategies were insufficiently established due to
time constraints.

Response to intervention. BB demonstrated a deteriorating trend in subjec-
tive depressive symptoms during baseline (Figure 3). This trend was continued
throughout the intervention and follow-up phases, notably exacerbated during
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Figure 3. Participant BB's self-reported depression levels (DISCs) and observer-rated symptoms
of depression (SADQ) and anxiety (BOA) across baseline, intervention, and follow-up phases.
DISCs: Depression Intensity Scale Circles; SADQ: Stroke Aphasic Depression Questionnaire;
BOA: Behavioural Outcomes of Anxiety. Notes: Higher scores denote worse depressive/
anxiety symptoms. Dotted lines demarcate the different phases; grey shadings indicate treat-
ment sessions; trend lines calculated using ordinary least squares estimation are superimposed
on the raw data.
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and after the gap in treatment sessions. The decline in mood rating from base-
line to intervention was statistically significant (see Table 4).

Generalization measures. BB's close other (wife) reported a statistically sig-
nificant deterioration in observable depressive symptoms when the interven-
tion was introduced, which persisted throughout follow-up (see Table 4).
However, there was no notable change in observable symptoms of anxiety fol-
lowing treatment introduction, throughout the intervention and follow-up
phases.

Participant CC

CC, a 39-year-old single-woman, sustained a left ischaemic stroke two years
prior to enrolment in the study. She formerly taught foreign languages at the
secondary level and was unemployed following her stroke. At the time of her
stroke, she was living outside of Australia and planning to pursue postgraduate
studies. As a consequence of stroke, she had hemiparesis in her right lower limb,
and spasticity in her right upper and lower limbs. She had mild transcortical
motor aphasia. CC lived alone in her own apartment.

CC's depressive symptoms were precipitated by the impacts of aphasia post-
stroke. CC reported experiencing symptoms of anxiety and depression prior to
her stroke, which she managed with exercise. However, this coping strategy was
no longer viable after her stroke. Her post-stroke depressive symptoms were
perpetuated by loneliness and the stress associated with living alone during
pandemic-related restrictions, and a sense of inadequacy regarding her com-
munication. She was predisposed to depression due to longstanding migraines
and perfectionistic personality traits, most notably expressed in high expec-
tations of herself. Her dominant thinking styles were demand thinking, dichot-
omous thinking, and negative forecasting. A protective factor was supportive
family. CC had previously seen a psychologist 18 months prior to starting inter-
vention, but found it frustrating due to communication barriers. CC was being
prescribed a low dose of antidepressants, and was sensitive to its effects (i.e., a
higher dose had previously triggered an episode of mania).

CC’s perfectionism and high expectations were noted by the therapist as bar-
riers to treatment progress. While relaxation techniques were beneficial, she
would feel guilty when not implementing them. Her family and friends
mostly lived far away, which limited her social interactions. She initially
struggled with the thought record form because writing was very effortful for
her, but this was resolved when she pivoted to using a thought diary mobile
application (i.e., Clarity). Towards the end of the intervention, she decided she
felt better and ceased taking her antidepressant medication. This was associ-
ated with her mood declining significantly during follow-up.

Response to intervention. CC demonstrated a deteriorating trend in subjec-
tive mood ratings during the baseline phase, and a slightly improving trend in
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Figure 4. Participant CC's self-reported depression levels (DISCs) and observer-rated symptoms
of depression (SADQ) and anxiety (BOA) across baseline, intervention, and follow-up phases.
DISCs: Depression Intensity Scale Circles; SADQ: Stroke Aphasic Depression Questionnaire;
BOA: Behavioural Outcomes of Anxiety. Notes: Higher scores denote worse depressive/
anxiety symptoms. Dotted lines demarcate the different phases; grey shadings indicate treat-
ment sessions; trend lines calculated using ordinary least squares estimation are superimposed
on the raw data.
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the therapeutic direction following introduction of the intervention (Figure 4).
However, there was a statistically significant deterioration (large effect size)
from intervention to follow up (see Table 4), with a median level decline and
a deteriorating trend in the follow-up phase.

Generalization measures. Upon visual inspection, CC's close other’s (sister)
reports suggested no apparent change in observable symptoms of depression
and anxiety following introduction of treatment. However, Tau-U analyses indi-
cated statistically significant improvements with large and very large effect
sizes, respectively (see Table 4). CC’'s symptoms deteriorated during the
follow-up period.

Participant DD

DD, a 59-year-old separated man, sustained a left ischaemic stroke two years
prior to enrolment in the study. Before his stroke, he worked in two manual
jobs. He stopped working after his stroke. DD spoke English as a second
language, with fair proficiency. The main consequence of his stroke was mild
anomic aphasia. DD lived alone in a rented house.

DD’s depressive symptoms were precipitated by the impacts of the stroke
on his employment and a marital breakdown. They were perpetuated by
stress from not being able to access or maintain the family home, and
having limited interests. He was predisposed to depression as he had a
limited social network and was not close to his family, due to working long
hours previously. He also had a longstanding black-and-white thinking style
and a dominant negative forecasting thinking style. Protective factors
included a strong relationship with a bilingual support worker. DD was not
taking any mood medications and had never engaged in psychological
intervention.

DD’s bilingual support worker attended the sessions with him, which facili-
tated engagement, as she encouraged his participation when his motivation
was low and helped with translation when necessary. Issues with cross-cultural
communication and cognitive rigidity presented additional challenges for DD to
understand CBT concepts, including the notion of enjoyable activities. For DD,
being happy meant working hard, providing for his family, and being with his
wife. Activity scheduling was not established due to lockdown restrictions
and DD’s fear of contracting COVID-19 in the community. DD struggled to
understand the relationship between thoughts and emotions. He could identify
his thoughts but had difficulty identifying the most unhelpful or trigger thought
for his emotion. Cognitive restructuring was attempted, but DD misperceived it
as indicating he should not be thinking about this at all. He was unable to learn
cognitive restructuring skills.

Response to intervention. DD’s baseline data, while not meeting stability
criteria, showed a flat trend (Figure 5). While the introduction of treatment
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Figure 5. Participant DD’s self-reported depression levels (DISCs) and observer-rated symptoms
of depression (SADQ) and anxiety (BOA) across baseline, intervention, and follow-up phases.
DISCs: Depression Intensity Scale Circles; SADQ: Stroke Aphasic Depression Questionnaire;
BOA: Behavioural Outcomes of Anxiety. Notes: Higher scores denote worse depressive/
anxiety symptoms. Dotted lines demarcate the different phases; grey shadings indicate treat-
ment sessions; trend lines calculated using ordinary least squares estimation are superimposed
on the raw data.
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was associated with a median level improvement in mood ratings, DD demon-
strated a variable and marginally deteriorating trend throughout the interven-
tion phase. However, there was a statistically significant improvement of
medium effect size from intervention to follow-up (see Table 4), with a
median level improvement and an improving trend in the therapeutic direction
during the follow-up phase. This suggests delayed therapeutic gains.

Generalization measures. DD’s close other (support worker) reports indi-
cated worsening of observable symptoms of depression and anxiety during
baseline. Slight improvements were noted across both domains following intro-
duction of treatment, with a notable change in the directions of trends. These
therapeutic gains were maintained throughout the follow-up phase, with
Tau-U analyses indicating statistically significant improvements of medium
and large effect size (see Table 4).

Participant EE

EE, a 74-year-old widowed woman, sustained a left ischaemic stroke with hae-
morrhagic complications two years prior to enrolment in the study. She lived
at home with her daughter’s family. She was a retired administration worker
who was actively volunteering in an administrative role prior to her stroke. EE
experienced fatigue, vertigo, and memory difficulties as a result of her stroke,
and had a number of medical comorbidities that existed pre-stroke. She had
moderate Wernicke's aphasia.

EE’'s depressive symptoms were precipitated by pain and aphasia post-stroke.
They were perpetuated by the stress of undiagnosed and poorly treated
medical issues. She was predisposed to depression due to personality factors,
such as high expectations of herself due to perfectionistic traits with a dominant
negative forecasting thinking style. Protective factors included supportive
family and friends. EE was on antidepressant medication for the period of this
study but had not engaged in any psychological intervention beforehand.

Throughout the intervention, EE was observed as very conscientious and
determined to put in the work. However, she was often physically unwell,
which hindered progress. Her granddaughter was supportive and would
assist with homework (e.g., completing thought record forms). The therapist
tried to establish progressive muscle relaxation techniques, but EE had
difficulty accessing the recording on a cloud storage service. EE was not able
to learn cognitive restructuring before intervention had to be ceased after
seven sessions due to medical reasons.

Response to intervention. EE's self-reported mood ratings were stable
throughout baseline (Figure 6). There was no median level change following
introduction of the intervention, and EE demonstrated a flat trend throughout.
As EE did not complete intervention in full, there was no follow-up data to
analyse.
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Figure 6. Participant EE’s self-reported depression levels (DISCs) and observer-rated symptoms
of depression (SADQ) and anxiety (BOA) across baseline, intervention, and follow-up phases.
DISCs: Depression Intensity Scale Circles; SADQ: Stroke Aphasic Depression Questionnaire;
BOA: Behavioural Outcomes of Anxiety. Notes: Higher scores denote worse depressive/
anxiety symptoms. Dotted lines demarcate the different phases; grey shadings indicate treat-
ment sessions; trend lines calculated using ordinary least squares estimation are superimposed
on the raw data.



22 (&) P.TJOKROWIOTO ETAL.

Generalization measures. Based on EE’s close other (daughter) reports,
introduction of treatment did not lead to noticeable improvements in observa-
ble symptoms of depression and anxiety. Changes in median level and trend
towards the therapeutic direction during the intervention phase were only
slight, and did not appear distinct from baseline phase on visual inspection.

Participant FF

FF, a 71-year-old divorced woman, sustained a subdural haematoma one year
prior to enrolment in the study. She was a retired healthcare professional,
and lived alone in her own home. As a result of stroke, she experienced right-
sided weakness and hyperacusis (i.e., increased sensitivity to high pitched
noises). She also developed seizures, which were well-controlled on medication.
FF had moderate conduction aphasia.

FF’'s depressive symptoms were precipitated by the impact of aphasia post-
stroke. It was perpetuated by stress from family relationships and the
increased difficulty of independently managing her personal affairs. She was
predisposed to depression due to personality factors, such as high expec-
tations of herself due to perfectionistic tendencies, and both demand and
negative forecasting thinking styles. Protective factors included good
friends, financial security, and physical capability. Pre-stroke, FF was pre-
scribed a low dose of antidepressants for anxiety relating to her medical con-
ditions. She stopped taking them post-stroke. She had previously seen a
psychologist for 10 sessions.

FF engaged well with therapy. A major stressor, in addition to the stroke
itself, was returning to driving and having to complete driving assessments.
She found relaxation techniques useful, and activity scheduling enabled her
to resume enjoyable activities that she had previously avoided due to lack of
confidence in communication (e.g., social lunches, attending concerts and
ballets). There were some challenges in engaging with cognitive restructuring
homework, due to difficulties with writing and time prioritization. However,
FF understood the concept and found it helpful when the therapist demon-
strated the technique.

Response to intervention. FF demonstrated improvement in subjective
mood ratings during the baseline period (Figure 7). The introduction of treat-
ment was associated with a statistically significant improvement of large
effect size (see Table 4). There was median level improvement and an improving
trend in the therapeutic direction throughout the intervention phase. Thera-
peutic gains were maintained throughout the follow-up period, with Tau-U ana-
lyses indicating another statistically significant improvement of medium effect
size from intervention to follow-up.

Generalization measures. FF's close other (daughter) reported improve-
ments in observable symptoms of depression and anxiety following
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Figure 7. Participant FF's self-reported depression levels (DISCs) and observer-rated symptoms
of depression (SADQ) and anxiety (BOA) across baseline, intervention, and follow-up phases.
DISCs: Depression Intensity Scale Circles; SADQ: Stroke Aphasic Depression Questionnaire;
BOA: Behavioural Outcomes of Anxiety. Notes: Higher scores denote worse depressive/
anxiety symptoms. Dotted lines demarcate the different phases; grey shadings indicate treat-
ment sessions; trend lines calculated using ordinary least squares estimation are superimposed
on the raw data.
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introduction of treatment. There were improving trends in the therapeutic
direction during the intervention phase. Therapeutic gains were maintained
throughout the follow-up period, and Tau-U analyses indicated statistically sig-
nificant improvements from intervention to follow-up, with large and medium
effect sizes (see Table 4).

Participant GG

GG, a 58-year-old married man, sustained a left ICA dissection with haemorrha-
gic transformation three years prior to enrolment in the study. He was working
as a sales manager and ceased working after his stroke. As a consequence of
stroke, he experienced hemiparesis in his right arm, weakness in his right leg,
tics on the right side of his body, balance issues, and swallowing difficulties.
He developed impulsiveness and cognitive rigidity, which resulted in a ten-
dency to lose his temper quickly. GG had severe Wernicke’s aphasia. He lived
at home with his wife and two adult children.

GG's depressive symptoms were precipitated by the impacts of aphasia post-
stroke. After his stroke, GG reportedly experienced anxiety attacks in crowded
areas, but this improved over time. His post-stroke depressive symptoms
were perpetuated by stress associated with his child’s mental health issues
and his wife’s neurological condition, and the loss of agency from his severe
communication difficulties. GG's irritable bowel syndrome also caused him frus-
tration and anger. He was predisposed to depression due to personality factors,
such as high expectations of himself and a dominant demand thinking style.
Protective factors included a supportive family and financial security. GG had
no prior experience with psychological intervention. He was taking antidepress-
ant medication for the duration of the study.

With regards to the intervention, GG's expressive language difficulties posed
a challenge, but his wife was present for most sessions to support conversation.
GG struggled to read even simple language, which made it difficult for him to
review therapy content between sessions. Activity scheduling was
implemented, with support from his wife. He was able to engage in some cog-
nitive restructuring, but not independently. Due to the severity of his language
impairment GG struggled to dispute his own thoughts and required modelling
and facilitation from the therapist in doing this.

Response to intervention. There were improvements in GG's subjective
mood ratings throughout the baseline period (Figure 8). A deteriorating trend
was observed throughout the intervention phase. However, there was an
improving trend in the therapeutic direction during the follow-up phase,
accompanied by a median level improvement, which was suggestive of
delayed onset of therapeutic gains.

Generalization measures. Visual inspection of GG's close other’s (wife)
reports suggested a slight improvement in observable depressive symptoms
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Figure 8. Participant GG's self-reported depression levels (DISCs) and observer-rated symptoms
of depression (SADQ) and anxiety (BOA) across baseline, intervention, and follow-up phases.
DISCs: Depression Intensity Scale Circles; SADQ: Stroke Aphasic Depression Questionnaire;
BOA: Behavioural Outcomes of Anxiety. Notes: Higher scores denote worse depressive/
anxiety symptoms. Dotted lines demarcate the different phases; grey shadings indicate treat-
ment sessions; trend lines calculated using ordinary least squares estimation are superimposed
on the raw data.
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following introduction of treatment, and Tau-U analyses indicated statistical sig-
nificance with a large effect size (see Table 4). Therapeutic gains were main-
tained throughout intervention and follow-up, with a further statistically
significant improvement of very large effect size from intervention to follow-
up. On the other hand, there was no change in observable anxiety symptoms
throughout the intervention and follow-up phases.

Participant HH

HH, a 70-year-old married man, sustained a left MCA ischaemic stroke one year
prior to enrolment in the study. He formerly worked in animal care, and was
working in the criminal justice system with no plans to retire. Following his
stroke, HH took sick leave and subsequently stopped working. HH was fluent
in two languages including English. He lived at home with his wife. The
stroke resulted in weakness in his right leg and hand, which impacted his fine
motor skills. He had mild anomic aphasia. HH appeared to also have difficulties
with memory, planning and organization.

HH’s depressive symptoms were precipitated by the impacts of aphasia post-
stroke. It was perpetuated by stress associated with marital strain, cognitive
impairment, and a sense of inadequacy. He was predisposed to depression
due to personality factors, such as high expectations of himself and both dichot-
omous and negative forecasting thinking styles. HH had low mood prior to his
stroke. Protective factors included a supportive family, financial security, and
physical capability. HH was prescribed antidepressants throughout the duration
of this study but had had no prior experience with psychological interventions.

Although HH was very engaged and had a good working relationship with
the therapist, he had difficulties getting his message across, which slowed pro-
gress. HH was an active person and responded well to activity scheduling, but
had difficulties completing the thought record homework, possibly due to
memory and/or writing difficulties. While HH would have benefitted from cog-
nitive rehabilitation for memory and planning, there was limited time to cover
this in ten sessions.

Response to intervention. There were substantial improvements in HH's
subjective depression ratings throughout baseline (Figure 9), which was cor-
rected for in the statistical analysis. Following introduction of the intervention,
there was no noticeable change during the intervention phase. However, a
slight improving trend was observed during the follow-up phase, suggesting
a delayed onset of therapeutic gains.

Generalization measures. HH's close other (wife) also reported improving
trends throughout baseline, for observable symptoms of depression and
anxiety. Despite this, introduction of treatment was associated with statistically
significant improvements of very large and large effect sizes for depressive and
anxiety symptoms respectively (see Table 4), and median level improvements.
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Figure 9. Participant HH’s self-reported depression levels (DISCs) and observer-rated symptoms
of depression (SADQ) and anxiety (BOA) across baseline, intervention, and follow-up phases.
DISCs: Depression Intensity Scale Circles; SADQ: Stroke Aphasic Depression Questionnaire;
BOA: Behavioural Outcomes of Anxiety. Notes: Higher scores denote worse depressive/
anxiety symptoms. Dotted lines demarcate the different phases; grey shadings indicate treat-
ment sessions; trend lines calculated using ordinary least squares estimation are superimposed
on the raw data.
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This could be attributed to the consistency of low depression and anxiety
ratings, which distinguished the intervention phase from the baseline phase.
Therapeutic gains were maintained throughout the follow-up period.

Participant Il

Il, a 46-year-old married man, sustained a left MCA ischaemic stroke two years
prior to enrolment in the study. At that time, he was working in aviation and
legal services. After his stroke, he moved to Australia from overseas and lived
at home with his wife and two young children. Il was physically fit, but experi-
enced some cognitive changes including slowed processing speed and poor
divided attention. He had moderate Wernicke's aphasia, including difficulty
with numbers.

II's depressive symptoms were precipitated by the impact of aphasia post-
stroke. It was perpetuated by stress, as a result of full-time parenting two
young children, and the isolation of being unable to effectively express
himself. He was predisposed to depression due to his high expectations of
recovery given the time since stroke, and moving away from his friends and
family. He also had a tendency to overgeneralize and had dichotomous and
demand thinking styles. Protective factors included a supportive wife,
financial security, and physical capability.

Prior to his stroke, Il had a history of post-traumatic stress disorder following
military postings. He also experienced depression after the breakdown of his
first marriage some time prior to his stroke. He had had no psychological treat-
ment pre-stroke. After his stroke, he completed six sessions of psychotherapy
over six months in his home country. He was prescribed antidepressants
throughout the duration of this study.

Il was able to schedule physical and social activities, adding to these through-
out the intervention. He was also able to fundamentally understand how mod-
ifying his thoughts could change his emotions. His wife assisted him initially to
record unhelpful thoughts in a thought record. He was then able to indepen-
dently use the thought record and develop short phrases to restructure unhelp-
ful thoughts between sessions. The therapist was also able to organize an
education session with his wife to facilitate her understanding of his recovery,
his perspective regarding their swapped roles (i.e., breadwinner versus childcare
duties), and how she could support his CBT journey.

Response to intervention. II's self-reported mood ratings were stable
throughout baseline (Figure 10). There was median level improvement from
baseline to intervention, with an improving trend in the therapeutic direction
throughout the intervention phase. Therapeutic gains were maintained, with
Tau-U indicating a statistically significant improvement of large effect size
from intervention to follow-up (see Table 4), also reflected in median level
improvement between the two phases.
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Figure 10. Participant II's self-reported depression levels (DISCs) and observer-rated symptoms
of depression (SADQ) and anxiety (BOA) across baseline, intervention, and follow-up phases.
DISCs: Depression Intensity Scale Circles; SADQ: Stroke Aphasic Depression Questionnaire;
BOA: Behavioural Outcomes of Anxiety. Notes: Higher scores denote worse depressive/
anxiety symptoms. Dotted lines demarcate the different phases; grey shadings indicate treat-
ment sessions; trend lines calculated using ordinary least squares estimation are superimposed
on the raw data.
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Generalization measures. Visual inspection of II's close other’s (wife) reports
suggested continuous improving trends in observable symptoms of depression
and anxiety throughout intervention and follow-up, with statistically significant
improvements of very large effect sizes from baseline phase to intervention
phase (see Table 4). Therapeutic gains were maintained throughout the
follow-up period, and Tau-U analyses indicated further statistically significant
improvements of large and very large effect sizes.

Participant JJ

JJ, a 69-year-old left-handed married woman, sustained a left haemorrhagic
stroke five years prior to enrolment in the study. She was a retired mental
health professional and lived at home with her husband. She initially suffered
from right-sided facial paresis and hemiplegia (for two weeks), but by the
time she started intervention she had recovered physically, apart for intermit-
tent challenges from fatigue. She acquired mild anomic aphasia as a result of
stroke and had difficulties with numbers and mathematics. JJ also reported
struggling to concentrate when multiple conversations were co-occurring and
having lost the ability to touch-type.

JJ's most recent depressive episode was precipitated by aphasia post-stroke.
JJ has had depressive episodes for most of her life, including postnatal
depression. She had taken antidepressant medication intermittently through-
out her life and was on a consistent dose for the duration of this study. Her
post-stroke depressive symptoms were perpetuated by avoidance of situations
that challenged her communication and a sense of disempowerment due to her
communication difficulties. She was predisposed to depression due to her low
self-esteem and sense of inadequacy. She also had a dominant internal critic
and a demand thinking style. Protective factors included a supportive
husband, family and friends, as well as financial security and physical capability.
JJ had seen a psychologist post-stroke and completed 10 sessions of Accep-
tance and Commitment Therapy four years prior to commencing our pro-
gramme. In the year prior to her enrolment, she had also participated in a co-
design study of a behavioural activation intervention for people with aphasia.

Identifying unhelpful thoughts was a confronting process to JJ, as she had
held them for most of her life. Facilitators to treatment progress were that JJ
was highly psychologically minded and had prior experience with behavioural
activation, which the therapist could expand on. JJ had many interests, and
activity scheduling worked very well for her. JJ received a lot of social
support from her family and small-town community. A barrier to progress
was that JJ struggled with being assertive with her husband, who tended to
not give her the time she needed in conversation.

Response to intervention. There were substantial improvements in JJ's sub-
jective depression ratings throughout baseline (Figure 11), which were
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Weeks

Figure 11. Participant JJ's self-reported depression levels (DISCs) and observer-rated symptoms
of depression (SADQ) and anxiety (BOA) across baseline, intervention, and follow-up phases.
DISCs: Depression Intensity Scale Circles; SADQ: Stroke Aphasic Depression Questionnaire;
BOA: Behavioural Outcomes of Anxiety. Notes: Higher scores denote worse depressive/
anxiety symptoms. Dotted lines demarcate the different phases; grey shadings indicate treat-
ment sessions; trend lines calculated using ordinary least squares estimation are superimposed
on the raw data.



32 (&) P.TJOKROWIOTOET AL.

corrected for in the statistical analysis. Based on visual inspection, JJ demon-
strated a variable and marginally deteriorating trend throughout the interven-
tion phase. Despite the statistically significant improvement of medium effect
size indicated by Tau-U analyses (see Table 4), visually there was no noticeable
overall change throughout the intervention period. However, JJ showed a slight
improving trend in the therapeutic direction during the follow-up phase, sug-
gestive of delayed onset of therapeutic gains.

Generalization measures. Based on JJ's close other (husband) reports, intro-
duction of treatment was associated with median level improvements in obser-
vable symptoms of depression and anxiety, which were statistically significant
with very large effect sizes (see Table 4). Therapeutic gains were maintained
throughout the intervention and follow-up phases.

Feasibility

It took 20 months to achieve our recruitment target, with the first 9 months
limited to those residing in Melbourne, Australia. A total of 83 expressions of
interest were received, of which 32 were appropriate referrals and screened
for eligibility. Figure 1 lists reasons for exclusion, including 5 individuals declin-
ing participation and 9 individuals not meeting the depressed mood criteria
based on DISCs scores. Most potential participants were referred by their clini-
cians (e.g., speech pathologist, clinical neuropsychologist) who learned about
the study from advertisements on mailing lists (e.g., Neuropsychology in Austra-
lia (NPinOz), Brain Impairment Clinician and Researcher Peer Network (BRAIN-
SPaN)) or community groups (e.g., Centre for Research Excellence in Aphasia).
Some people referred themselves or their family members after seeing an
advertisement on community groups (e.g. Stroke Foundation’s EnableMe
website, Australia Aphasia Association). Nine out of the 10 participants com-
pleted all 10 intervention sessions, and one withdrew after 7 sessions due to
medical reasons. All participants were able to complete all outcome measures,
although those who had difficulties with written communication needed assist-
ance from their close others.

Adaptation. The most and least frequently implemented CBT components
(as outlined in the treatment manual) were quantified based on the therapist's
self-report using the treatment monitoring form (Supplementary Material 3).
Table 5 summarizes this information, along with the most frequently used sup-
ported conversation techniques. Raw data can be found in Supplementary
Material 6. The results indicated that core CBT techniques, such as thought
modification and activity scheduling, were implemented most frequently.
Homework was regularly assigned and reviewed. Treatment components that
were only relevant to certain participants, such as assessing energy levels and
relaxation techniques, were less frequently utilized. The discussion of core
beliefs and values, as well as cognitive rehabilitation techniques, were also
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Table 5. Intervention elements and supported conversation techniques: frequency analysis.

Components of CBT intervention programme
Most frequently implemented Least frequently implemented
o Identify/review emotional experiences and drivers/ Rate daily energy levels

Cognitive rehabilitation techniques

Changes in thinking styles (as part of homework
> |dentify emotions + behavioural consequences review)

> |dentify trigger thoughts Review therapy goals

> Demonstrate thought disputation/modification Reassess mood and reviewing progress with goals
> Set and review homework ¢ Reinforce helpful thinking

> Emphasise effort and progress

> |dentify barriers to activity participation

> Thought record sheet

> (larify trigger thoughts

> Thought disputation/modification

triggers e CBT-l techniques
o Document relapse prevention plan * Relaxation techniques
* Review content of therapy e Problem solving techniques
o Activity scheduling ¢ General rehabilitation techniques
e ABCs of CBT ¢ Discuss/identify core beliefs and values
.

Supported Conversation Techniques: Most Frequently Used
Speak at a slower rate

Use additional support materials (e.g., pictures)

Give person with aphasia time to comprehend information
Simplify information

Ask one thing at a time

Repeat questions as necessary

Use closed questions (Yes/No; fixed choice)

Paraphrase person with aphasia’s responses

Monitor nonverbal communication (e.g., facial expression)

Notes: CBT: cognitive behavioural therapy. ABC: antecedents, beliefs, consequences. The most and least fre-
quently implemented intervention components were determined by calculating the ratio of sessions covering
each component to the maximum possible sessions for that component, as well as examining the number of
participants who received each component. Supplementary Material 6 provides the raw data for this analysis.

identified as less frequently implemented. Nevertheless, it should be noted that
cognitive rehabilitation was integrated throughout the treatment protocol,
suggesting that its implementation may have been implicit rather than explicit.
Supported conversation techniques commonly employed included the use of
support materials such as visual aids, slowing down the pace of the conversa-
tion, simplifying language, and employing repetition to enhance
understanding.

Additional qualitative observations detailed on the treatment monitoring
forms across all participants and sessions revealed a range of therapy adap-
tations were employed to deliver the intervention, with some techniques
more feasible to implement than others. Visual aids were extensively utilized
to educate participants on the foundations of CBT and to facilitate the
implementation of CBT techniques, including to illustrate how thoughts can
influence feelings, present an emotion list, and demonstrate potential enjoyable
activities. For participants who struggled to express unhelpful thoughts due to
communication limitations, the therapist generated possible unhelpful
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thoughts for the participants to endorse. Simplified resources were used, such
as a 3-column form for thought modification comprising “unhelpful thought,”
“question to modify thought,” and “modified thought.” While thought modifi-
cation could be successfully demonstrated during sessions, some participants
struggled and needed more time to acquire the skill and implement it indepen-
dently. Activity scheduling was attempted with all participants, but some
struggled with identifying enjoyable activities or planning and executing
them. The therapist provided scaffolding by arranging prompts (e.g., daily notifi-
cation asking what positive thing happened today) and making specific sugges-
tions (e.g., asking participant to identify parks/gardens where they could go for
a walk). Homework was consistently assigned, but not always completed by par-
ticipants, sometimes due to difficulties with writing or cognition. Some modifi-
cations included using smartphone applications or cutting and pasting pictures.
Close others were often involved to provide background information during
sessions and to assist with homework. However, this was not always feasible
or appropriate. Cognitive rehabilitation strategies were not addressed as a stan-
dalone component, but integrated into the CBT intervention, such as by
sending written summaries and reminders via email to support memory.
Though therapeutically indicated, discussion of core beliefs and values was
often not feasible due to communication limitations and time restrictions (i.e.,
10 sessions).

Fidelity. Independent fidelity assessment of treatment delivery on a sample of
20 sessions across two participants indicated “acceptable” to “excellent” ratings.
The average rating score for overall delivery (from 0-“unacceptable” to 6-“excel-
lent”) was 5.5 (SD =0.61; range, 4-6). For session adherence it was 4.55 (SD =
0.89; range, 3-6), and for competency it was 4.75 (SD =0.79; range, 3-6). We
note that the recording of the final portion (10 min) of one session was
missing, therefore the rating for that session was guided by a discussion with
the therapist to identify session content, with supporting documents provided.

Discussion

The purpose of this study was to investigate the feasibility and preliminary
efficacy of a modified CBT programme for treating depressive symptoms in indi-
viduals with post-stroke aphasia. Overall, the intervention appeared to be
largely feasible and could be implemented with most participants across
varying degrees of aphasia severity and time since stroke. Three participants
reported improvement in mood during the intervention period and an
additional four participants exhibited a delayed treatment response. Three par-
ticipants did not appear to benefit throughout the study period, one of whom
did not complete the intervention in its entirety.

Fidelity ratings indicated that overall, the intervention programme was deliv-
ered with adequate treatment adherence, suggesting the feasibility of
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implementing CBT for stroke survivors with different levels and types of aphasia,
provided that appropriate modifications are made. Successful and consistent
delivery was observed for various components of the intervention, including
activity scheduling and thought modification. Our study is among the few to
assess treatment adherence and confirm the feasibility of modified CBT for indi-
viduals with acquired brain injury (Gallagher et al., 2019). However, treatment
monitoring also highlighted that some intervention components were less con-
sistently applied. Non-core components of CBT, such as relaxation techniques
and general rehabilitation techniques, were not consistently covered, particu-
larly for participants with significant communication and cognitive limitations
where extra time is required to effectively work through the intervention
content. Given the maximum number of ten sessions available within the inter-
vention protocol, it appears that the therapist prioritized delivering core CBT
techniques over other components. This aligns with previous research
suggesting that individuals with complex mental health needs may benefit
from additional sessions (Pirkis et al., 2022). It is suggested that future iterations
of this intervention allow flexibility with regards to number of treatment ses-
sions based on client need. Despite significant intervention modifications and
supported conversation techniques, certain aspects of the intervention, such
as discussions of core beliefs and values, were challenging to deliver to partici-
pants with more severe aphasia and, therefore, were not consistently delivered.
Finally, certain components of the intervention, such as addressing energy
levels and fatigue, were not consistently delivered as they were not identified
as issues for some clients.

With regards to treatment efficacy, the treatment response rate in this study,
although based on a different methodological design, aligns with previous
findings. Studies comparing CBT against control groups, pharmacotherapy,
and other psychotherapies to treat depression in the general adult population
typically report a number needed to treat ranging between 2.60-5 (Cuijpers
et al.,, 2023; Guidi et al.,, 2016). Number needed to treat is a metric used to quan-
tify the number of patients who would need to undergo CBT instead of a com-
parison intervention to generate one additional positive outcome. These
findings suggest that not all participants can be expected to respond positively
to treatment, even in standard practice. Our preliminary findings are also con-
sistent with emerging research demonstrating the efficacy of CBT in individuals
with acquired brain injury, including stroke, particularly when the intervention is
adapted to address cognitive limitations (Ahrens et al., 2022; Gallagher et al.,
2019). Additionally, our results suggest that this modified intervention could
also ameliorate anxiety symptoms. This is consistent with previous research
suggesting that psychotherapy targeting depression may also reduce anxiety
symptoms (Weitz et al., 2018), and indicates further promise in the treatment
of mood disorders in those with post-stroke aphasia.
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This study highlighted a number of potential facilitators and barriers to treat-
ment response, in light of the observed variations across participants, which
may guide further refinement of the intervention. With regards to facilitators,
at least four participants (AA, EE, GG, Il) were assisted by close others in complet-
ing homework. Carer and family involvement has been shown to facilitate of
implementation of treatment strategies and has previously been recommended
for inclusion in modified CBT for individuals with cognitive impairment due to
brain injury (Gallagher et al, 2019; Tate et al., 2020). Further, a range of
mobile applications (e.g., Clarity Thought Diary) were successfully used in the
current intervention, particularly in the context of scaffolding homework com-
pletion. This is consistent with previous research suggesting the use of smart-
phones to boost independence in people with acquired brain injury (Wong
et al., 2017). Further development in this area may lead to assistive technology
that specifically enhances CBT implementation, incorporating features such as
personalized feedback to engage and motivate users (Tang & Kreindler, 2017).
With regards to barriers, implementation and generalization of strategies
acquired during therapy sessions, facilitated by homework completion, were
impacted by external and internal factors. For instance, pandemic-related lock-
downs limited opportunities for activity participation, particularly for the first
four participants (AA, BB, CC, DD), who overall showed less benefit from the
intervention. Further, cognitive impairments presented as challenges to the
execution of activity scheduling and thought modification (Taylor et al.,
2011). This was particularly apparent for participants BB, GG, and HH.

Due to pandemic-related restrictions, the intervention had to transition to
telehealth delivery, necessitating further adaptations. Therapy tools were digi-
tized and shared with participants during and after sessions via email or
cloud storage services. Existing studies support the effectiveness of telehealth
delivery of CBT in treating depressive and anxiety disorders (Bashshur et al.,
2016). Our results suggest the applicability of this approach to individuals
with post-stroke aphasia, with tailored support. This provides an alternative
for individuals who are unable to attend in-person sessions. It is important to
recognize, however, that when designing telehealth interventions for individ-
uals with aphasia, it is beneficial to perform a formal task analysis to ensure
that the technology chosen to deliver the intervention matches the remote
needs of users and clinicians (e.g., video and audio features, communication
options) (Pitt et al., 2019). Our study lacked this structured process due to the
rapid translation required during the COVID-19 pandemic. Future development
of telehealth interventions for people with aphasia should consider this aspect
in their design. It is also important to recognize that while receptivity towards
telehealth may have increased following the COVID-19 pandemic (Bunnell
et al.,, 2020; Tse et al., 2021), this shift is not universal. Reluctance towards tele-
health can arise from the clinician or the client (McClellan et al., 2020; Swinton
et al,, 2009). It may be beneficial to promote the option of establishing initial
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rapport through face-to-face appointments prior to transitioning to telehealth
(Swinton et al., 2009).

An interesting and unexpected observation within this study was that close
others tended to report reductions in participants’ symptoms of depression
more often than the participants themselves. This occurred in five cases
during the intervention period, and the underlying reason remains unclear. It
is possible that close others observed increased engagement in activities or
that an expectancy effect influenced their perceptions. Further investigation
is necessary to gain a deeper understanding of this phenomenon. Previous
studies have frequently noted discrepancies between self-report measures
and proxy ratings of mood, mental health, and quality of life (Ashaie &
Cherney, 2021; Kozlowski et al., 2015; Lapin et al., 2021; Rand & Caiels, 2015).
Rating agreement may be influenced by the nature and closeness of the
relationship between the proxy and the individual, with higher agreement
observed when the individual has more severe depression and the proxy experi-
ences lower caregiving burden (Rand & Caiels, 2015; Williams et al., 2006).
Additionally, in our study, some close others were present during therapy ses-
sions, which could have influenced their ratings. Both perspectives remain valu-
able, as mood symptoms affect not only the individual but also their close
others (Dou et al,, 2018; Lincoln et al., 2013). Close others may also provide
important insight into changes in the participant’'s mood and behaviour that
the participants themselves may miss.

In addressing research feasibility, we note that recruitment and treatment
delivery for this study were conducted during the COVID-19 pandemic. Clini-
cians and community groups were major avenues for recruitment, and our
rate of recruitment was affected by limited access to health services for non-
COVID-19 and non-acute conditions, as well as suspension of community
groups (Harper et al., 2020; Rosenbaum, 2020). Nonetheless, this study revealed
challenges in recruiting participants who met the rigorous inclusion criteria. We
excluded many potential participants with neurological and psychiatric comor-
bidities (e.g., cerebral vasculitis, cerebral amyloid angiopathy, chronic substance
use, history of epilepsy and traumatic brain injury), which are commonly experi-
enced by stroke survivors (Nuyen et al., 2006). Further, some individuals referred
by family members or clinicians did not meet the threshold for depressed mood
upon screening. While it is possible that some individuals may lack awareness or
insight into their own mood problems (Rose et al., 2023), in some cases, scores
provided by close others also did not indicate depression. Upon questioning,
these individuals appeared to experience more general psychological distress
and adjustment issues as opposed to a specific depressive disorder (White
et al., 2012). Additionally, some prospective participants were reluctant to
engage in psychological treatment, aligning with previous research suggesting
the tendency to prioritize addressing physical impairments especially during the
early stages of stroke recovery (Baker et al., 2021; Ryan et al,, 2019). Future
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research should explore alternative approaches to address the wide range of
mental health challenges after stroke, beyond the conventional focus on
mood disorders. Including a range of mental health presentations within
studies of psychological therapies and exploring the efficacy of informal sup-
ports such as stroke-support groups and self-management techniques are
promising future research directions (Kotov et al., 2022; Tjokrowijoto et al.,
2023). Despite challenges with recruitment, the study demonstrated high
rates of retention and outcome measure completion, albeit with some partici-
pants requiring assistance from close others. This underscores the feasibility
of conducting future research with a similar protocol.

This study achieved good methodological rigour, scoring 22/30 on the
RoBIiNT critical appraisal scale (Supplementary Material 1). While external val-
idity was a strength (15/16), internal validity (7/14) could have been improved
with an additional tier on the multiple baseline design. However, blinding of
participants and therapist was not possible due to the nature of the interven-
tion, and blinding of assessors and use of interrater agreement were not poss-
ible due to utilization of self-report outcomes. Assessing baseline stability for
self-rated depression was challenging due to the nature of a 6-point scale,
where even minor fluctuations would be deemed unstable within the 80% stab-
ility envelope. Consequently, it is necessary to identify alternative primary
outcome measures that provide a broader range of scores, with good sensitivity
to change. This study lacked diagnostic certainty regarding participants’ mood
problems - no structured diagnostic interviews were conducted and the inter-
vention targeted depression and anxiety at the symptom level. As most of our
participants came from high functioning backgrounds in terms of education
and employment, future studies may benefit from recruiting a more diverse
sample to investigate this impact on treatment response. Finally, it is important
to acknowledge that this study employed a single-case design with a limited
sample size of 10 participants, signifying the need for larger-scale research
(i.e., a Phase Il randomized controlled trial) to further validate these findings
and enhance their generalisability.

Assuming future studies support these preliminary findings, it is suggested a
modified CBT programme could potentially provide a basis for interventions
that cater to individuals who are currently often excluded from treatment
access. Future studies could investigate the optimal duration and frequency
of this intervention, as well as the potential further integration of cognitive reha-
bilitation techniques for those requiring more intensive support due to cogni-
tive impairments. Utilizing longer follow-up periods may offer insights into
the maintenance of treatment effects. Challenges encountered during recruit-
ment suggest the potential value of incorporating psychoeducation or motiva-
tional interviewing to enhance participant engagement in clinical practice. It is
also essential to investigate client acceptability of this modified CBT interven-
tion. To accomplish this, semi-structured interviews were conducted by an
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independent researcher, exploring the experience of stroke survivors who par-
ticipated in this programme. These results will be reported in subsequent pub-
lications. Additionally, future studies may wish to explore the experience of
close others.

This study addresses a gap in existing research by being among the first to
develop and evaluate a tailored CBT intervention for individuals with post-
stroke aphasia. The findings underscore the complexity of treating mood symp-
toms in this population and identify potential facilitators of treatment response.
It also highlights challenges in implementation and suggested modifications.
Our results underscore the importance of tailoring the intervention to individual
circumstances. Different adaptations were suitable for different individuals, and
allowed for independent participation in therapy. Close others can be involved
in various capacities, depending on individualized therapy content and clinical
need. Despite the obstacles encountered, this study demonstrates good feasi-
bility and preliminary efficacy in improving mood in people with post-stroke
aphasia and depression, which will help inform and guide future research and
clinical practice in this field.
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