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Highlights

SLPs provided multiple-component reading interventions in sub-acute rehabilitation
Reading rehabilitation involved impairment, activity and strategy-based interventions
Reading strategies were heavily used by SLPs for ABI reading rehabilitation

Broad similarities were found between clinical practice and the literature

Abstract: There is limited evidence for cognitive-communication reading comprehension
(CCRC) interventions for adults following acquired brain injury (ABI), particularly during
sub-acute rehabilitation. The purpose of this study was to investigate the clinical practice of
speech-language pathologists (SLPs) with CCRC deficits during sub-acute ABI rehabilitation
and compare it to the best available evidence. An electronic survey was used to gather
information from clinicians across Australia regarding clinical practice in the areas of
assessment, intervention, treatment hierarchies and service delivery; survey questions were
developed from an extensive review of the literature and expert clinician opinion. Survey
findings were then compared with the literature in the form of a systematic review. Surveyed
clinicians provided multiple interventions for CCRC rehabilitation, including impairment
based (94.7%), activity based (94.7%) and reading strategy interventions (100.0%). Five
strategies were used by >94% of SLPs (highlighting, identifying main points / wh-
questioning, re-reading, summarising, reducing visual load). When compared with the
literature, strong similarities were found for strategy-based interventions and individual
service delivery, with broad similarities for functional and impairment-based interventions,
and impairment based treatment hierarchies. Strong differences in assessment were
identified. Strategy use reported in clinical practice (100.0% SLPs) was higher than in the
literature. Further investigation into the effectiveness of specific reading strategies for people
with ABI is warranted.

Keywords: Cognitive communication disorder; reading comprehension; acquired brain

injury; sub-acute rehabilitation; speech-language
pathology



1. INTRODUCTION

Adults with literacy difficulties face a range of challenges that can impact their education,
future employment, self-image * and their ability to access the health system 2. Consequently,
these adults often develop a range of strategies and social support networks to help with
reading based tasks 2. For adults who experience changes to their reading skills suddenly,
for example, following an acquired brain injury (ABI) or traumatic brain injury (TBI), a
range of similar challenges may arise and rehabilitation may be required. Due to the sudden
nature of their injury, these adults may not have immediate access to support networks or be
able to develop compensatory strategies in early recovery to assist with complex reading.
Therefore, remediation of reading comprehension may be required, to support and equip
people with ABI (pwABI) with strategies to increase their independence with reading for
both rehabilitation and discharge home. As the median age of adults experiencing TBI is
increasing 4, reading deficits may impact not only younger adults attempting to resume study

or work, but also older adults attempting to return to work.

Reading comprehension is the act of interpreting written information from a text; this
involves using prior knowledge to interpret information, making a representation in the mind
about the text and its content, and then applying this information to new situations °. For
adults with intact reading comprehension skills, the process of reading and understanding is
often quick and simple. However, reading is a complex process which uses a wide range of
physical, cognitive and linguistic skills and systems. Perceptual and visual skills (e.qg., vision,
visual processing, saccadic eye movements, scanning) %2, cognitive skills (e.g., memory,
attention, executive functioning) ®** and linguistic skills (e.g., decoding, word
comprehension, sentence processing, comprehending syntax and grammar) 213 are needed to

enable discourse level reading comprehension. Following ABI, difficulties in reading can



arise following changes to any of these skills. Difficulties arising from changes to cognitive
or cognitive-linguistic skills result in cognitive-communication reading comprehension

(CCRC) deficits.

Typically, pwABI experience discourse or text level reading comprehension deficits (i.e.,
occurring at a paragraph level or above) in the context of a cognitive-communication disorder
(CCD) 15 however these deficits may also occur following aphasia 6. A recent systematic
review investigated discourse level reading comprehension difficulties following ABI . It
identified these deficits arose following TBI, stroke, and other ABI (including inflammatory
and infectious processes, post-aneurysm clipping, sub-arachnoid haemorrhage, post-tumour

removal) *’.

While the incidence of CCRC deficits in pwABI is unknown, the features of these reading
changes have been documented across the rehabilitation continuum. Early in recovery, people
with traumatic brain injury (pwTBI) have demonstrated deficits in reading vocabulary, literal
and inferential reading comprehension 8, and short discourse reading of up to four
paragraphs *°. Chronic, longer term reading changes for pwABI include deficits in text level
reading comprehension %%, comprehension of text coherence ° and inferential reading

comprehension 1.

Reading comprehension deficits can impact the activity, participation and independence of
PWABI across many settings, including during rehabilitation 2, returning home, and in
attempting to engage in future work or study 22. People living in the community with severe

TBI reported reduced independence in daily functional reading tasks, including reading



newspapers (51.8% independent), magazines (50.4% independent) and books (45.4%

independent) 2. They often relied upon family to assist them to perform reading tasks.

1.1 The importance of reading in brain injury rehabilitation

While reading comprehension deficits occur as part of a broader CCD following ABI, their
importance and impact on rehabilitation and recovery for pwABI may be under-recognized.
The recovery of reading skills has been linked with cognitive recovery following ABI 1821,
and reading ability may reflect the level of academic ability for pwABI 2%, In a small study of
pwTBI (n=10), the recovery of reading skills was reported as similar to the recovery of

intelligence scores on cognitive assessment during the first six months of rehabilitation 8,

Reading was identified as one of three predictors of patient outcome for pwABI in outpatient
rehabilitation, alongside time post onset and level of severity 2. Reading comprehension was
also a predictor of positive outcomes in vocational ABI rehabilitation, and the highest
predictor from a range of neuro-psychological assessments of whether participants received a
vocational evaluation 24, As reading comprehension may predict success in ABI rehabilitation
2124 rehabilitation programs that use literacy-based interventions may impact the
participation of pwABI with reading deficits 2 and possibly influence their rehabilitation

outcomes.

1.2 Rehabilitation of ABI reading deficits and best practice

Speech-Language Pathologists (SLPs) typically provide rehabilitation for CCRC deficits

following ABI as part of clinical practice 1?28, Outcome measures have been used by SLPs

to demonstrate improvements in CCRC following right hemisphere brain damage 2’ and TBI



28 yet types of interventions have not been reported. While current clinical and professional
guidelines do not provide specific recommendations for discourse level CCRC interventions
following ABI, their recommendations for service delivery can be utilised. These include
delivering interventions that: are person centred, use individualised treatment items, and
recognises patients’ previous literacy skills 1°; promote carry-over and generalisation of
skills; and involve communication partners / significant others *>2°. Consequently, we must
first look to the literature and then to expert opinion to identify the evidence base and “best
practice” recommendations for reading interventions. Utilising both ABI and TBI populations
to investigate cognitive-communication and rehabilitation outcomes and provide a synthesis

of findings is supported in the literature 43,

Health professionals including SLPs use evidence based practice to support decision making
for clinical management 3. Dollaghan *2 suggests that SLPs should use three types of “best
available” evidence, including “external” evidence from systematic research, evidence
“internal” to clinical practice, and evidence concerning patient preferences 2. External
evidence can further be classified into different levels (1-V) 3 indicating different strengths

and comparability of the evidence to specific client populations.

In applying these models to CCRC interventions, the best available external evidence is
currently in the form of published articles and a recently published systematic review that
critically evaluated discourse level reading deficits following ABI 17 (see below); articles
included in the review provided level | - IV evidence. This study aims to collect “internal”
evidence by identifying clinicians’ experiences in CCRC management to provide “expert

opinion” (Level V evidence) for CCRC interventions. This information could then be used to



assist clients to be fully informed and identify preferences to facilitate participation in

evidence-based interventions.

The recent systematic review 1 investigated the evidence for interventions for discourse level
reading comprehension deficits following ABI. The authors defined discourse reading
comprehension deficits as those occurring at a paragraph level and above. It included subjects
with discourse level reading deficits related to CCD and / or aphasia following ABI, and
investigated interventions that involved discourse level reading comprehension across all
phases of recovery. The review reported on intervention effectiveness and generalisation,

treatment dosage and assessment measures *’.

Twenty-three papers were identified for inclusion in the systematic review *’. These included
eleven group studies (three randomised controlled trials, eight cohort studies) and twelve case
studies (including one repeated measures and one alternating treatment experimental design)
7. The methodological quality of studies were examined using the PEDro-P ** scale (for RCT
studies), the SCED * scale (for experimental single case studies) and an informal rating scale
(for cohort and case studies). Readers are referred to the systematic review paper 17 for

further details.

Of the 261 subjects identified in the systematic review, discourse level reading deficits were
experienced following stroke (69.4%), TBI (26.8%) and other ABI (3.8%). The majority of
subjects (94.3%) were more than twelve months post injury. Discourse-level reading severity
of subjects varied across the 23 papers, ranging from severe reading deficits (related to

aphasia) to high level reading deficits (reading changes with high school / university level



reading). Discourse level reading deficits were reported as related to aphasia, cognitive

deficits, or both for all aetiologies (i.e., TBI, stroke and other ABI) '

Six different types of discourse-level reading comprehension interventions were identified

from the studies in the systematic review 7. These included:

Q) Oral reading treatments — pwABI read aloud (assisted or joint reading with SLP or
computer) then made a comprehension decision about the text.

(i) Hierarchical reading — pwABI read progressively harder information on a computer
(from matching to reading texts) and performed comprehension tasks (e.g., answer
questions about the text).

(iii)  Cognitive treatments with a reading focus — cognitive skills (e.g., attention, memory,
visual skills, cognitive-linguistic tasks, problem solving) were treated using
personalised hierarchical cognitive rehabilitation, strategy-based reading interventions
were part of the cognitive rehabilitation.

(iv)  Mixed interventions (multimodal language interventions, discourse treatment) —
reading strategies were used alongside whole language / multimodal language
approaches and hierarchical discourse therapy.

(v) Compensatory devices — reading comprehension was supported via compensatory /
facilitative measures, including text-to-speech technology and use of pictures related
to the text.

(vi)  Solely strategy-based interventions — a range of reading strategies were used,
including visual, content, cognitive and meta-cognitive strategies. Strategy
interventions included individualised strategy treatments and specific strategy

interventions.



Strategies were also used alongside other interventions, (i.e., cognitive and mixed

interventions). Several papers investigated multiple reading interventions.

The systematic review identified that 18 of the 23 studies (78.3%) reported improvements in
outcome measures of reading comprehension for at least one participant group;
improvements were demonstrated for all six intervention types and across all severities of
reading deficit 1”. Seven of these studies reported statistically significant changes in reading
comprehension; these involved oral reading, hierarchical reading, cognitive treatments with a
reading focus, strategy based interventions and compensatory interventions. Studies that did
not demonstrate change in reading comprehension outcomes (n=5) involved oral reading,
compensatory, strategy based and mixed (multimodal language) interventions *’. The lowest

treatment dosage occurred in the compensatory and strategy-only intervention groups.

1.3 Sub-acute rehabilitation and reading

The evidence to support early (sub-acute), coordinated team-based rehabilitation for pwABI
has been well demonstrated in the literature. Reported benefits have included improvements
in patient outcome, length of stay and patients achieving earlier functional gains 363", This
early rehabilitation has been found to impact the future recovery and rehabilitation of pwABI,
and significantly improve social cognition, functional outcomes, and return to work 3. A
small study of pwTBI (n=10) identified that the maximum recovery of reading skills occurred
within the first four months of sub-acute rehabilitation 8. Currently, the evidence base for
rehabilitation of CCRC deficits for pwABI during sub-acute rehabilitation is limited. Studies
report that SLPs provide rehabilitation for reading 2° and that patients make improvements in
reading comprehension 28 during sub-acute or inpatient rehabilitation for pwABI/TBI,

however intervention types, treatment dosage and service delivery methods are unknown.



Within the systematic review ', only three of the 23 papers involved participants that were
less than 12 months post injury (involving 5.7% of participants across the papers). These
three papers involved the treatments of oral reading and cognitive treatments with a reading
focus (including reading strategies) 223940, Statistically significant improvements in reading
comprehension and generalisation to other language skills were found following the Oral
Reading for Language in Aphasia (ORLA) treatment *°. Positive changes to outcome
measures were reported following a combined oral reading / cognitive treatment (involving
Modified Multiple Oral Re-reading and sequenced exercises for working memory) however
the participant did not report functional changes to reading “°. The final study involved
cognitive rehabilitation via a hierarchical component approach, with functional reading and
reading strategies part of the intervention 22, Unfortunately, the study did not separate the
results of participants < 12 months post onset from more chronic participants (up to 184
months post onset). The group findings included improvements in functional participation
with 81% of participants returning to work or study; a subgroup from the study underwent
additional assessments and demonstrated significant gains in reading comprehension
assessment measures. While treatment dosage was not fully specified across the three studies
223940 ‘mean treatment time ranged from 18.3 hours to 32.8 hours, with intervention sessions

lasting between 30 and 120 minutes.

Service delivery of SLPs providing specialised, sub-acute rehabilitation for adults with ABI /
TBI in Australia has previously been investigated *#2, The majority of specialised SLP
services reported that patients with CCD typically received one to three individual
interventions per week, with additional service models used including independent tasks and

group therapy “1. Currently, how clinical SLPs provide services to pwABI with CCRC

10



deficits during sub-acute rehabilitation is unknown. Increasing our knowledge in this area

may assist pwABI to better engage in rehabilitation and influence rehabilitation gains.

1.4 Rehabilitation context

The World Health Organization’s International Classification of Functioning, Disability and
Health (ICF) model *® provides a framework (including set terminology and criteria) for the
classification of a range of health disorders, from the level of body structure and function to
an individual’s participation. The ICF framework is used worldwide in health care and
rehabilitation services. The influence of the ICF model can be seen within the Australasian
Faculty of Rehabilitation Medicine #* Standards which govern the provision of dedicated
multi-disciplinary sub-acute rehabilitation services in Australia. These dedicated
rehabilitation services entail “the prevention and reduction of functional loss, activity
limitation and participation restriction arising from impairments, the management of
disability in physical, psychosocial and vocational dimensions, and improvement of

function.” (p2) *4.

It should be noted that within Australia, brain injury specific sub-acute services continue to
be comparatively small. Previous research identified 10 specialised sub-acute brain injury
rehabilitation facilities across Australia **. These services primarily manage TBI, however
some also admit adults with ABI. In the study, SLP staffing levels were reported by eight of
the services, totalling 15.1 full-time equivalent SLPs working in specialised sub-acute

ABI/TBI rehabilitation in Australia 4*.

Other facilities across the country also provide sub-acute rehabilitation to adults with CCD

arising from ABI / TBI. This typically is in the context of a broader general rehabilitation
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service, stroke unit, or as an ad-hoc hospital ward-based clinical service. This is supported by
recent national survey-based studies that investigated Australian SLP practice in cognitive-
communication and brain injury rehabilitation. Steel *° identified 16 respondents (SLPs) who
reported working in specialist TBI facilities, with the majority of respondents (60 %, n = 27)
working in a generalist setting “°. Short “6 identified 24 respondents (SLPs) who reported
working in sub-acute rehabilitation across Australia; Steel *° identified 29 respondents (SLPs)
who providing inpatient rehabilitation; 23 respondents (SLPs) provided services primarily
focussed on cognitive-communication (versus dysphagia management). As such, the number
of SLP clinicians identifying as being “experienced” or “specialists” in sub-acute brain injury

rehabilitation may be low.

1.5 Research framework

Research into CCRC deficits and management is still in its infancy. There is no current
recommended rehabilitation framework for managing CCRC deficits, and causative factors
and theories are still being investigated %47, The ICF model *® has been used as the
underlying framework for this study. It is a model that is accessible to both clinicians and

researchers, with a shared language and terminology “%.

The ICF * has been applied to rehabilitation services #°, brain injury rehabilitation °°, sub-
acute TBI rehabilitation °* and TBI outcomes °2, SLP research “® and practice >*-°, and to
CCD following TBI °6. Further, the ICF is reflected in clinical goal setting in inpatient
cognitive rehabilitation °, and in SLP clinical practice with interventions categorized as
either “impairment” focused (i.e., related to body function and structure), or “functional” and

/ or “activity” based (i.e., targeting activity / participation) 4889,
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The ICF framework allows for the categorization and clinical comparison of a range of
interventions that may belong to different schools of rehabilitation theory (e.g., cognitive
rehabilitation; linguistic based tasks; restorative versus compensatory activities), and

compare these within the context of providing clinical services.

The aims of this study were two-fold. Firstly, the study aimed to identify the current clinical
practice of experienced SLPs working with pwABI, specifically adults who exhibited
discourse-level reading comprehension deficits related to CCD, during sub-acute
rehabilitation in Australia. Secondly, the study aimed to compare the clinical practice
findings with the best available evidence for reading interventions as categorized by the ICF
(e.g., impairment vs. activity based), via direct comparison with findings from a systematic
review investigating discourse level reading comprehension interventions for pwABI 1. In
comparing these two sources of data, we acknowledge there will likely be differences
between the clinical management pwABI and CCRC deficits and those involved within a

research study, including differences in service delivery, interventions and population.

2. MATERIALS AND METHODS:

This study has ethical clearance from both the Metro South Human Research Ethics

Committee and the University of Queensland Medical Research Ethics Committee.

2.1 Participants and procedure
Target participants were SLPs with experience in providing sub-acute brain injury
rehabilitation for adults in Australia following ABI and TBI. The survey did not limit itself to

SLPs only working with TBI, and aimed to include SLPs working with all types of ABI that
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result in CCRC deficits. Participants were recruited over a three month period in 2013.
Recruitment occurred through a scripted email message that was distributed via gatekeepers
to a range of SLP professional networks and special interest groups. Recruitment also

occurred via printed handouts and word-of-mouth at two national conferences.

An online electronic survey system (i.e., SurveyMonkey ®) was used for this study. The
survey was anonymous, individual participants and their responses were not identifiable, and
participants were informed that completion of the survey would be taken as informed consent

to participate in the research.

2.2 Survey development

The survey was designed to investigate SLP clinical practice and service delivery in a
specific clinical context. Survey items were derived from a number of sources, including
published literature on reading interventions in ABI, rehabilitation and service delivery in
sub-acute ABI; published reading intervention resources for pwABI; and published literature
on evidence-based reading interventions from other clinical populations (i.e., strategy-based
interventions) 8% In addition, the clinical practice and feedback from experienced SLPs
working in tertiary-level brain injury and neuro-rehabilitation services helped to inform the

survey.

Intervention tasks were categorised according to the ICF model #3, and tasks were categorised
based on the underlying target or focus of the intervention as having an “impairment” or
“functional / activity” focus 3°8, Hence “impairment based” treatment would be those
interventions (e.g., follow directions, sentence picture matching) that directly target reading

comprehension and whose effects would be expected to generalize to improved reading
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comprehension across different types of activities versus functional or activity-based
interventions that target reading comprehension for restricted activities and would not be
expected to generalize (e.g., social media/digital communication; community outings).
Strategy based interventions were investigated separately, as they can target either or both
intervention groups. Definitions of these terms were provided to survey respondents as a

glossary (see Appendix A).

The survey was piloted by three experienced clinical SLPs with 6 — 16 years experience in
ABI rehabilitation and took 30-60 minutes to complete. Each clinician provided feedback on
the survey (including content, wording, time and effort). Following their feedback, minor
changes to the wording of three questions in the survey were made to further clarify the

questions.

The final version of the survey consisted of 47 questions across 6 areas; (i) participant
demographics, (ii) assessment, (iii) impairment based interventions, (iv) functional
interventions, (v) strategy use and (vi) service delivery. A glossary was included to provide
definitions of terms used in the survey and their suggested interpretation to aid in consistency
of survey responses (see Appendix A). Frequency rating scales and multiple-choice questions
were used to aid in comparison of responses . Free text boxes were used to capture broader
information and were also available in each section for participants to provide additional
comments if desired. All content questions in the survey required a response; participants

could exit the survey at any time. The survey is included in Appendix B.

2.3 Data analysis

15



Individual and summary data were collated by the online survey tool; this included free text
data, counts, and overall summary data. These data were entered into a Microsoft ® Excel ®
for Mac 2011, Version 14.5.2 database by the first author; the responses from respondents
who fully completed the survey were further separated and collated. Descriptive analysis of
the data occurred, providing percentages and frequency counts; a summative content analysis
was used for free-text responses ®’. A random sample of data (235 data points; 26% of data)
were reviewed by co-author de-identified for review, inter-rater reliability of data

transcription and data analysis was 100%.

3. RESULTS

Thirty-two SLPs commenced the survey; nineteen fully completed the reading
comprehension section of the survey (59% completion rate). The results reported in this
paper include only those who completed the survey (n=19). While small, the number of
participants in this study is similar to SLP staffing levels reported in specialised ABI
rehabilitation services across Australia ** and similar to other recent studies investigating

Australian SLP TBI practice %>,

3.1 Participant demographics

Overall, the participants who responded to this survey were experienced clinicians. Over
seventy-three percent (n=14) had worked for six years or more, and 47.4% (n=9) had worked
within brain injury services for six or more years (see Figure 1). The SLPs worked across
seven different settings, including sub-acute / inpatient rehabilitation (n=10), community
services (n=6), outpatient (n=3), acute (n=3), transitional rehabilitation (n=2), private practice

(n=3) and other (n=1, postgraduate study). Four participants worked across multiple settings.
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Seventeen participants worked in solely adult positions, two worked in a mixed caseload. The
SLPs worked predominantly in metropolitan areas (n=11), with seven working in regional
centres, and one working across metro and regional areas. The current caseload of
participants was primarily brain injury specific and / or neurological (78.9%, n=15), a smaller

group reported a general / mixed caseload (21.1%, n=4).

3.2 Prevalence of cognitive-communication reading comprehension deficits

Participants reported the percentage of their patients with CCD who demonstrate reading
comprehension deficits via a frequency rating scale. Over 47% (n=9) of participants reported
76-100% of CCD patients had associated reading deficits; 31.6% of participants (n=6)
reported 51-75% of CCD patients had reading deficits; 21.1% (n=4) identified <50% of CCD

patients demonstrating reading deficits in sub-acute rehabilitation.

3.3 Assessment of reading comprehension during sub-acute rehabilitation

All participants identified using published / formal assessments of reading comprehension,
with eleven different tools identified. The most commonly used assessments of reading were
the Measure of Cognitive Linguistic Abilities (MCLA) %8 used by 68.4% of participants
(n=13) and the Mt Wilga High Level Language Assessment ® used by 57.9% of participants
(n=11). Assessments included both cognitive-communication and aphasia-based assessments,

and are reported in Figure 2.

Formal outcome measures were used by 78.9% of participants (n=15); and included the
Australian Therapy Outcome Measure System '8 (n=9), the Functional Independence
Measure "® (n=4), Goal Attainment Scaling & (n=2), and the Quality of Communication Life

Scale & (n=1). Participants reported that outcome measures were not often specific or
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sensitive enough to measure changes in reading comprehension, and were not used
consistently in practice. A range of other assessment tools were reported by SLPs, including
client interviews, case history and self report (n=5); assessment via functional reading tasks
(n=12) or reading therapy materials (n=3), online assessments from other sources (n=1) and
informal assessments (n=1). Assessing against SMART goals (n=1), target behaviours (n=1)

and reassessment with formal and informal measures (n=2) were also utilised.

When compared with the systematic review ', strong differences are found in formal
assessment of discourse level reading comprehension. The most frequent assessments of
reading identified in the systematic review '’ were primarily aphasia-based (Reading
Comprehension Battery for Aphasia 82, WAB 7, Porch Index of Communicative Ability 8%),
or from the educational field (Ilowa-Chapman Reading Test 8, Gray Oral Reading Tests %).
Cognitive-communication assessments of reading were not formally reported in the
systematic review studies. Across the systematic review and survey, the use of informal /

other measures to assess discourse reading in pwABI was common.

3.4 Interventions for reading comprehension in sub-acute ABI rehabilitation

SLPs reported the types of reading interventions they used in sub-acute rehabilitation. The
majority of participants (94.7%; n=18) identified using impairment based interventions,
activity based interventions, and strategy based interventions that were clinician driven.
Eighty-four percent (n=16) reported using strategies that were client implemented. The
majority of SLPs (57.9%, n=11) identified they provided an equal combination of impairment
and activity based interventions during sub-acute rehabilitation; with 31.6% (n=6) reporting

they provided primarily “activity based” interventions.
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Specific types of interventions were investigated in three areas: impairment based
interventions (10 activities, reported in Figure 3), activity based / functional reading
interventions (6 activities, reported in Figure 4) and strategy-based interventions for reading.
The SLPs reported how often they used specific impairment and activity based interventions
with the target population, via a five point frequency rating scale. The intervention scale
response ratings were: “regular” (used with 76-100% of patients with CCRC difficulties),
“common” (used with 51-75% of patients), “sometimes” (person dependent / difficult to
implement / 26-50% of patients), “rarely” (1-25% of patients) and “not used” (0% of

patients).

When compared with the systematic review ', similarities were seen with aspects of
impairment-based reading rehabilitation in clinical practice. The task of “answering questions
about the text” was reported in all six intervention groups in the systematic review, the
impairment-based activity of “answering open ended factual questions” from a written text
was used by >80% of surveyed SLPs as a regular or common rehabilitation activity.
Interventions and activities that involved or facilitated increased processing and
comprehension of texts were reportedly used in over half the studies in the systematic review
(n=13), including hierarchical reading, strategy-based, cognitive and mixed interventions ’.
This corresponds with survey findings, where tasks including predicting and problem solving,
drawing conclusions / giving opinions, inferencing and reasoning were reported as a regular

or common impairment-based reading intervention by over 60% of SLPs.

Functional reading tasks or stimuli were only used in 34.8% of the papers in the systematic
review (n=8) ', whereas all survey participants (100.0%) reported using “functional” reading

materials as a “regular” or “common” therapy activity. Surveyed SLPs targeted reading skills
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required for work / study, self management, and home / community / family; this differs from
the systematic review studies which primarily targeted reading for participation in social /

leisure pursuits.

The therapy tasks used in the six intervention groups from the systematic review 7 can also
be classified with regards to the ICF. The majority of interventions involved both
impairment-level and functional tasks. These included oral reading treatments, cognitive
interventions with a reading focus, mixed interventions, and some solely strategy-based
reading interventions. Hierarchical reading interventions were primarily impairment based;
compensatory interventions and some solely strategy-based reading interventions had a

functional focus.

3.4.1 Intervention hierarchies

Surveyed clinicians reported they manipulated a range of features to change the complexity
of impairment and functional tasks, including manipulating linguistic and cognitive-
communication features, as well as functional and participation aspects of tasks. For
impairment-based tasks, the most commonly manipulated features were concrete vs abstract
items (100.0%, n=19), length of materials (94.7%, n=18), linguistic complexity (78.9%,
n=15) and grammatical structure (78.9%, n=15). For functional activity-based tasks, SLPs
manipulated the length of materials (84.2%, n=16), number of items in the task (84.2%,
n=16), the complexity of the accompanying functional activity (73.7%, n=14) and the

environment for the activity (68.4%, n=13).

Within the systematic review 1/, intervention hierarchies were not typically combined.

Specific formal linguistic-based intervention hierarchies (e.g., reading difficulty, linguistic
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complexity, length) were reported for oral reading and hierarchical reading interventions. The
mixed discourse intervention 8 demonstrated the most similarities to the hierarchies reported
by surveyed SLPs in this study. It utilised the “strategies of observed learning outcomes”
(SOLO) & hierarchy to facilitate more complex processing and comprehension of texts, via
discourse therapy and reading strategies. For interventions utilising functional reading
stimulus, treatment hierarchies were not formally reported; typically authors reported types of

stimulus materials used.

3.4.2 Strategy based interventions for reading comprehension

Participants identified the individual reading strategies they used with the target population
during sub-acute rehabilitation. Visual, content-based, cognitive and metacognitive strategies
for reading were investigated. All participants (n=19, 100.0%) reported using reading

strategies for sub-acute rehabilitation of reading.

Visual strategies: All SLPs (n=19, 100.0%) identified using visual strategies in reading
rehabilitation. These included underlining / highlighting key words or ideas (n=19, 100.0%);
reducing visual load (n=18, 94.7%); finger tracing / tracking (n=16, 84.2%); and using a
coloured visual marker on the side of the page (n=17, 89.5%). Content-based strategies:
Content strategies were divided into preparatory strategies (those occurring before reading
the text), strategies at a word — sentence level, and paragraph level strategies. Preparatory and
word — sentence level strategies were used by 89.5% of SLPs (n=17), with paragraph level
strategies used by 100.0% of SLPs (n=19). Specific content strategies are reported in Table 1.
Cognitive and metacognitive strategies: All SLPs (100.0%, n=19) used cognitive and

metacognitive strategies in their clinical practice. These are reported in Table 2.
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3.4.3 Frequency of strategy use

The majority of surveyed SLPs (n=16, 84.2%) identified that they used reading strategies
with 76-100% of their ABI CCRC patients. Three strategies were used by all (100.0%)
participants: highlighting or underlining key words, identifying main points / wh-
questioning, and re-reading. Over ninety-four percent of participants (n=18) reported using
the strategies of summarising and reducing visual load. Participants also reported the
strategies they used “most frequently” in rehabilitation. They identified the strategies of
highlighting / identifying key words (n=6), summarising and paraphrasing (n=6), re-reading
(n=7) and stop and think (n=5). However, SLPs also commented that the strategies employed

were patient dependent (n=3), and that multiple strategies were used with patients (n=2).

3.4.4 Rationale for strategy use

SLPs reported their rationale for strategy use by indicating the cognitive and/or linguistic
skill(s) the strategy targeted (i.e., attention, memory, impulsivity / speed, comprehension of
content, other). Overall, SLPs reported reading strategies targeted multiple areas. For
example, the strategy of underlining or highlighting key words was used by all participants
(100.0%) with the reported rationale for use identified as addressing comprehension (94.7%),
memory (73.7%), attention (63.2%) and impulsivity (36.8%). The strategies that correspond

to the most frequently reported rationale are reported in Table 3.
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While strategies were the most commonly reported intervention in the systematic review 17,
used in 47.8% of papers, reading strategy use was higher in reported clinical practice. All
survey participants (n=19, 100.0%) reported using reading strategies in sub-acute
rehabilitation. However, only one study from the systematic review utilised strategies with
patients in early rehabilitation (i.e., <12 months post onset) 22, The use of visual, content,
cognitive and metacognitive reading strategies was identified in both the systematic review
and in survey findings in this study; with content-based strategies used heavily in both
studies. The strategies of identifying key points and summarising were two (of the five) most
common strategies identified in this study (used by >94% of participants), and two (of the

three) most frequently reported strategies identified in the systematic review '.

3.4.5 Other reading comprehension interventions

Of the six intervention types identified in the systematic review, strategy-based interventions
were the only specific intervention reported in clinical practice in this study. Surveyed
clinicians did not specifically report using the other five intervention groups (i.e., oral
reading, hierarchical reading, cognitive based interventions, mixed interventions, and
compensatory devices). However, commonalities were seen between some interventions and
aspects of sub-acute clinical practice reported by SLPs in this study. Surveyed SLPs reported
using strategies to address specific cognitive changes impacting reading. Hierarchical
reading interventions were not reported specifically, yet similarities were found with
treatment hierarchies reported by surveyed SLP for impairment-based tasks (e.g, linguistic
complexity, grammatical structure, length). Similarities were also seen with the mixed
interventions and aspects of interventions reported by survey participants. The mixed
discourse intervention shared similarities with impairment based tasks reported by surveyed

SLPs, including inferencing, reasoning, predicting and problem solving; the mixed
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multimodal interventions shared treatment elements with the paragraph-level content strategy
of reinforcing reading comprehension with auditory-verbal tasks, which was used by 73.7%

of surveyed SLPs. The use of compensatory devices was not reported by survey participants.

3.5 Service delivery

Surveyed clinicians reported therapy was delivered via individual sessions for both
impairment based tasks (84.2%, n = 16) and functional activities (78.9%, n=15). The SLPs
reported using a range of additional service delivery methods including group sessions, multi-
disciplinary sessions, using assistants and carers as agents of therapy, and utilising
independent practice and homework tasks. Treatment dosage, number of sessions and service
delivery were reported to be dependent upon patient need, other caseload demands, and the

model employed within the clinic / service facility.

While many services were “needs” dependent, service delivery ranged from daily (five times
per week) interventions (7 services, 36.8%) including one service that could provide twice
daily sessions using therapy assistants; three times per week (6 services, 31.6%); and one to
two times per week supplemented with additional work / tasks (5 services, 26.3%); one
participant did not provide his / her treatment intensity. The majority of services (n=13,

68.4%) could provide three or more interventions per week targeting reading comprehension.

Participant SLPs reported CCRC rehabilitation was often provided in conjunction with other
rehabilitation interventions as part of broader therapy sessions for pwABI. The duration of
reading interventions ranged from 15 to 60 minutes. Participants identified that reading may
not be a priority for all patients during sub-acute rehabilitation given possible concomitant

communication or swallowing impairments and other sub-acute rehabilitation goals (e.g. oral
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or social language goals, verbal expression, auditory comprehension). Reported experiences
with reading rehabilitation were varied. One SLP commented that patients often lose interest
in reading therapy. Another commented “it is a significant restriction to have a reading
impairment - many of my clients are trying to either get back to work, re-establish friendships
using social media or have a very important role in running the household so functional
reading comprehension is necessitated - | don't think the importance of reading

comprehension is necessarily always acknowledged by third party funders or private payers.”

When comparing survey findings with the systematic review 7, individual therapy was the
most common method of reading rehabilitation across both studies; survey participants also
used additional service delivery methods (i.e., groups, individual practice), and treated CCRC
deficits as part of a broader communication rehabilitation programme where necessary.
Variations in dosage were present across both studies, with treatment dosage ranging from 1-
5 sessions per week. Session duration ranged from 15 — 60 minutes in clinical practice and
between 30 -150 minutes within the systematic review. Total treatment time ranged between
2.5 to 78 hours with total duration ranging from one session to 17 months in the systematic

review; total treatment time or duration were not reported in the survey.

When reviewing the three studies in the systematic review that included participants <12
months post onset 223940 wide variation was found both within and between studies.
Treatment dosage varied from 30 minutes to two-hour sessions, daily to weekly
interventions, and total mean treatment time ranging from 18.3 hours to 32.8 hours. The
strongest similarities in dosage to the clinical practice of surveyed SLPs were found with an
oral reading intervention during inpatient rehabilitation 3°, where dosage was reported as 3-5

x 30 minute sessions per week, over 20-80 treatments. Within clinical practice, 68.4% of
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surveyed SLPs provided 3+ sessions per week for CCRC deficits, and overall intervention

time ranged from 15 — 60 minutes.

4. DISCUSSION

This paper identifies how experienced SLPs address CCRC deficits in pwABI during sub-
acute rehabilitation, which constitutes one of the three types of best available evidence (i.e.,
clinical practice) in the EBP triangle®2. Overall, SLPs provided multiple-component
interventions to address CCRC deficits. Cognitive-communication therapy was provided via
impairment and activity-based reading tasks, and included clinician-directed and patient-
implemented reading strategies. Providing interventions targeted at multiple levels (e.g., both
the impairment and activity level) is recommended when providing cognitive rehabilitation

following brain injury .

When comparing survey findings to the current best evidence in the form of a systematic
review, specific differences were identified in assessment of discourse reading and clinical
SLPs not utilising compensatory interventions; specific similarities were present for the use
of strategy-based interventions and service delivery via individual therapy sessions. Broad
similarities were present for clinical treatment hierarchies and aspects of impairment and

functional reading tasks.

Potential diagnostic challenges for reading impairment following ABI were highlighted
within the systematic review. Across the papers, participants were classified as having
discourse level reading deficits arising from aphasia, cognitive changes, or both; all of these

were reported following TBI, stroke and other ABI . Additionally, the differential diagnosis
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of the underlying communication disorder (e.g., aphasia vs CCD) is questioned for some
papers. Several papers reported patients with a range of clinical features including cognitive
reading deficits and reading deficits at a high school / university level; some of these patients
were diagnosed with a mild aphasia. Communication difficulties arising from “other ABI”
(e.g., sub-arachnoid haemorrhage) can include word finding difficulties and high level
reading deficits ®; whether this is representative of a mild anomic aphasia or a cognitive
communication disorder is questioned. Differential diagnosis may depend, to an extent, upon
the clinical or research context. Perhaps future terminology and diagnosis will better

represent the scope of CCRC deficits in the future.

The majority of the papers involved in the systematic review came from the aphasia
literature, this has likely influenced all aspects of these studies, including assessment
methods, diagnosis, terminology and intervention planning. This has had an overarching
effect on the comparisons drawn between clinical practice for CCD / CCRC and the
systematic review findings for the management of discourse level reading comprehension
deficits following ABI. Yet the diagnostic questions raised in the systematic review and
above indicate that results from the review may be interpreted in a broader context and can be

applied to individuals with CCRC deficits.

4.1 Assessment measures

Differences in the assessment of reading were identified between clinical practice and the
systematic review findings 1/, which likely reflects the clinical population as well as
differences between research design and clinical practice. Surveyed clinicians primarily used
cognitive-communication assessments of reading, whereas the studies in the review used

assessments from the fields of aphasia, education and neuropsychology. Both survey
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participants and the research literature 8 identified that outcome measures for reading were
often not sensitive in identifying functional changes. The importance of using informal /
other measures to assess reading in pwABI was identified in both the systematic review and
the clinical survey. These findings suggest current assessment tools do not meet the
requirements of clinicians or researchers, and support the need for an assessment of discourse
level reading for pwABI that is clinically relevant, translatable across contexts (e.g., clinic,
home, community), and possesses strong psychometric properties, for use across clinical and

research domains.

4.2 Interventions

Surveyed clinicians provided sub-acute CCRC rehabilitation to pwABI using a cognitive-
communication framework. They provided multiple-component interventions for CCRC
deficits, across a number of environments, via a range of service delivery options including
groups. These intervention features correspond with current best-practice CCD rehabilitation
and management guidelines *>2°. The treatment hierarchies reported by surveyed clinicians
addressed both the cognitive-communication and participation aspects of reading after ABI;
however this was not commonly demonstrated within the literature. This may reflect the
population(s) being investigated, the intervention framework being used and interventions
provided within a research framework (e.g., investigating one specific intervention)

compared with multiple-component interventions provided in clinical practice.

The differences in functional reading activities identified between the literature!’ and
reported clinical practice likely reflect the needs of the client at the time. As the majority of
studies in the systematic review involved pwABI with chronic reading deficits, it is

unsurprising that functional materials mostly targeted social / leisure pursuits. Patient goals
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and needs during early, sub-acute rehabilitation were reflected in the survey findings, where
functional activities commonly targeted work, study and self management, in addition to

home, community and family activities.

4.2.1 Use of reading strategies in rehabilitation

The use of strategies in CCRC rehabilitation for pwABI are supported by findings from this
study and the systematic review. Strategies have been used in ABI reading rehabilitation for
over 30 years ®, and their use in both clinical practice and research has previously been
recommended 4. In other populations (including education, learning difficulties and adult
literacy) %% reading strategies are well researched and have a strong evidence base. Within
ABI cognitive rehabilitation, strategy use is a common intervention %492, with strong evidence
for metacognitive strategy instruction %. It should therefore not be surprising to see clinicians
utilising strategies as common practice in the rehabilitation of CCRC deficits. However, the
mismatch between high clinical use and the small literature base is noted. This may reflect
that clinical practice is responding to previous recommendations * at a faster rate than
research practice, or that clinical practice may be influencing research into reading

comprehension.

There is a small but growing trend for research into solely strategy-based interventions for
discourse reading in pwABI (arising from cognitive-communication deficits and aphasia),
with five publications identified in the past six years 478899 _A|| five studies used content-
based and cognitive / metacognitive reading strategies, with three also using visual strategies
88,9495 The strategies used across these five papers were also identified by the participants in
our survey. These included preparatory content strategies (previewing text, headings,

identifying key words, activating background knowledge), active content strategies (i.e.,
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occurring during reading: identifying key words or ideas, writing notes or key points,
summarising, paraphrasing, discussion, drawing conclusions), cognitive / metacognitive
strategies (re-reading, active strategy use, reviewing, recalling, checking, problem solving,

reflecting), and visual strategies (highlighting, underlining, finger tracing, blocking text).

The high-use strategies identified by clinicians in this study (used by >94% SLPs)
corresponded with evidence-based strategies from other populations. Using wh- questions,
summarising, and identifying main points were all identified as reading comprehension
instruction methods with a firm scientific basis by the National Reading Panel ®, and as
evidence based interventions with large effect sizes for students with learning difficulties °,
as were visual or content enhancement strategies ®*. Reading strategy use is not age limited,
and is common within older populations, to facilitate complex text reading in secondary and
tertiary populations . In addition, reading strategies have been found to be effective for high
functioning readers as well as for readers with difficulties 624, As such, using reading
strategies with adults with CCRC deficits is supported, across a range of discourse level

reading deficits and severity.

4.3 Service delivery

The differences in service delivery identified between the survey and the systematic review
likely reflect the differences between sub-acute service provision and research based
interventions for predominantly chronic populations, particularly for intervention length,
frequency and duration. The service delivery models identified in this study are similar to
previous findings for SLP service provision in specialised sub-acute brain injury
rehabilitation units in Australia *, involving the use of individual service provision plus

additional service delivery methods (e.g., independent work, groups). However, differences
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are noted in treatment dosage. Within the specialised units, the majority of SLP services
reported patients with CCD received 1-3 individual sessions per week *L. In this study, the
majority of participants reported providing up to 3-5 sessions per week, with clinicians
identifying reading rehabilitation may occur as part of a broader communication intervention,
and that patient participation in reading rehabilitation varied in the sub-acute setting. This
indicates that greater frequency of services may be available for pwABI with reading deficits,

across a range of sub-acute rehabilitation service providers, than previously identified.

Surveyed clinicians commonly identified CCRC deficits in pwABI during sub-acute
rehabilitation. Over 78% of survey participants (n=15) reported 50-100% of patients with
CCD demonstrated discourse level reading comprehension deficits. Whether this figure
reflects actual prevalence is unknown, as there is currently no published data in this area. Not
all pwABI receive sub-acute rehabilitation, and patients with severe communication and
swallowing disorders may have other intervention priorities and goals during early
rehabilitation. The priority of CCRC skills in sub-acute rehabilitation (for assessment and

intervention) is unknown.

4.4 Diagnostic and terminology considerations in discourse reading

The use of terminology specific to CCD is common within professional guidelines *41°, and
was also reflected in clinical practice via the survey findings. However, differences in
terminology within the literature and systematic review were noted. The papers identified in
the systematic review 1’ reported participants to have reading changes related to aphasia and /
or cognitive deficits, however none of the papers reported participants to have a cognitive-
communication disorder. The systematic review !’ identified that some study participants had

characteristics suggestive of cognitive-communication changes (e.g., WAB Aphasia Quotient
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(AQ) within the normal range; cognitive reading deficits; reading skills at a high school /
tertiary level), however this diagnostic term was not used. There are two possible reasons for
the lack of CCD terminology in this literature. Firstly, as previously identified, the majority
of studies came from the aphasia literature, influencing all aspects of the research, including
assessment methods, differential diagnosis and treatment selection. Secondly, the relative
recency of dedicated research into CCD including assessment, interventions and management
15 may have impacted terminology use within the literature. Perhaps a diagnosis of a CCD is
more common in clinical practice than is reflected in the literature. Given this, utilising the
results from the systematic review for comparison with clinical practice into cognitive-
communication deficits is valid. Further, while reading has been reported to improve
following SLP intervention in right hemisphere disorder #, no intervention papers were

identified by the review for this population.

4.5 Limitations

While providing preliminary data on this area, the survey findings report clinicians’
perceptions of practice, not necessarily actual practice. Additionally, it represents only one
type of best available evidence (e.g., clinicians perspectives) in the EBP triangle®. It does not
address other types of internal evidence such as the preferences of the pwABI. Not all survey
respondents were working in sub-acute services at the time of the survey. Despite
highlighting a focus on sub-acute service delivery (at the start and throughout the entire
survey), it is unknown whether participants’ responses were partially influenced by their
current workplace practices. The clinical practice of newer graduates is under-represented;
newer clinicians may provide services to this group differently to experienced clinicians. The
study provided the views of only a small number (n=19) of SLPs. However this number is

representative of SLPs currently working in this specialised population within Australia !, is
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similar to numbers reported in other studies for this SLP population #°®, and respondents
were, for the most part, experienced clinicians. This study investigated services only within
one country, however these rehabilitation services are provided under guidelines that utilise
the ICF framework. These factors enable the comparison of results to SLP practice and

services within other countries.

5. CONCLUSIONS

This study has identified how experienced SLPs provide rehabilitation for CCRC deficits
during sub-acute rehabilitation in Australia. Overall, clinicians utilised cognitive-
communication assessments of reading and provided multiple-component cognitive-
communication interventions, utilising impairment and activity based reading tasks and
reading strategies. Strong similarities with the current evidence-base as reported in the
systematic review included the high use of reading strategies as an intervention and
individual therapy with varied intervention dosage; broad similarities were found for
treatment hierarchies, use of functional reading interventions, and facilitating comprehension
and more complex processing for text-level reading via impairment-based tasks. Strong
differences were present for assessment of reading. These differences likely reflect the
management of cognitive-communication reading deficits versus an aphasia and / or
research-based framework, and providing interventions in a sub-acute setting versus research
driven interventions for chronic populations. Overall, when comparing SLP CCRC
management with the evidence base, clinicians are found to provide evidence-based

rehabilitation.

Future research should begin to identify the incidence and prevalence of CCRC deficits in

pwABI; investigate actual clinical practice of experienced SLPs and the impact of CCRC
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interventions on patient outcomes; and begin to identify the effectiveness of different

strategy-based interventions during sub-acute rehabilitation.
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Appendix A: Reading Survey Glossary

To assist in completing the survey, the following terms and meanings have been
utilised.

Definitions:
e Impairment: problem in body function / structure
e Activity Limitation: difficulty executing task / action (ie performing activity)
e Participation Restriction: problem experienced in involvement in real life
situations
(World Health Organisation)

e Strategy: An adaptation of behaviour that serves a function in achieving success
(Merriam-Webster Dictionary)

Interpretation:
These terms have been interpreted in the following way for this survey:

For example:

Impairment: Difficulties comprehending written information at a paragraph level.
Activity Limitation: Unable to read a novel.

Participation Restriction: No longer participating in bookclub.

Within a therapy context, these have been interpreted to mean:

¢ ‘Impairment’ based therapy: focus on remediation of skill

e ‘Activity’ based therapy: focus on increasing ability to perform a functional task

e ‘Participation’: patient engagement and involvement, and satisfaction with their
engagement and involvement in tasks.

e Strategy: An activity done in addition to normal processing to help improve
performance (i.e. comprehension). Some are simple, some may be complex or
remedial in nature.

Please note:

For the purpose of the survey, clinical interventions have been categorised as either
direct therapy tasks or as strategies. We are aware that some clinicians may disagree
with the classification utilised in this survey. We request that you complete the survey
indicating whether you utilise a specific intervention in your clinical practice, regardless
of its categorisation.

A reminder:

The survey lists a range of treatments used in reading comprehension (RC)
rehabilitation; please indicate those treatments you use in subacute (inpatient)
rehabilitation for adults with cognitive-communication disorders following ABI / TBI. It
is assumed patients are medically stable, and able to engage in a rehabilitation
programme.
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Appendix B: Reading Comprehension Survey Questions

Demographics

1.1 am a Speech Pathologist currently working in the following setting(s) (tick all that apply):

Acute Hospital

Subacute / post acute / inpatient rehabilitation

Transitional Rehabilitation

Outpatient / Day Hospital

Community Based Rehabilitation

Community Health Centre

Vocational Rehabilitation Service

Private practice

Other: please list

2. My caseload involves:

Paediatrics

Adults

Mixed

Other: please list

3. My caseload is:

General / Mixed

Neurological

Brain Injury Specific

Other: please list

4. My workplace setting is (tick all those that apply):

Metropolitan

Regional

Remote

Other: please list

5.1 have been working as a clinical Speech Pathologist for (please tick one):

0-2 years

3-5 years

6-10 years

11+ years

6. I have been working with adults with ABI / TBI for (please tick one):

0-2 years

3-5 years

6-10 years

11+ years

7. Please comment on your experience in working with adults with cognitive communication
disorders:



Assessment of reading comprehension in cognitive communication disorders
8. When assessing for deficits in reading comprehension, what formal and informal assessment measures do you use?

9. Which level of function (impairment, activity, participation) do you investigate via these assessments?

10. Please add any additional comments regarding assessing reading comprehension during sub-acute rehabilitation for adults with cognitive-communication

disorders related to TBI / ABI.

11. How do you measure / quantify changes in reading comprehension? Does this differ for impairment vs activity? Please list / comment.

12. Do you utilise outcome measures? Please list / comment.

Therapy and Intervention

13. When treating deficits in reading comprehension following cognitive-communication changes during sub-acute rehabilitation, please tick the

following types of interventions that you provide:

Yes

No

Unsure

Interventions targeting impairment (i.e. interventions that are ‘restorative’ and aim to improve reading ability / skill).

Interventions targeting activity (i.e. ability to perform a functional reading task)

Interventions that are compensatory based (utilising strategies) that are directed by the SP.

Interventions that utilise strategies / self monitoring tasks that are implemented and directed by the individual / patient.

14. Please add any additional comments:

15. The interventions I use are (please tick one)

Primarily restorative / targeting ‘impairment’

Primarily targeting ‘activity’

An equal combination of impairment and activity interventions

16. The interventions I use are (please tick one)

Primarily therapy based (impairment and / or activity interventions)

Primarily strategy based

An equal combination of direct therapy and use of strategies
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Impairment Based Interventions for Reading Comprehension

17. Please identify / tick the following impairment based RC therapy tasks you utilise in subacute ABI/TB rehabilitation, and their frequency of use in

your rehabilitation setting:

Frequency rating scale:
e Rarely used (< 25% of RC) patients
e Sometimes used
o E.g.for 25% - 50% of RC patients

o Useful for specific patients only (e.g. very high level / low level pts)
o Useful for most patients but difficult to perform regularly (e.g. time constraints; availability)

e Common technique - used for many patients (51-75%)
¢ Regular technique - used for most patients (>75%)

Therapy Not Rarely | Sometimes used
used | used Common | Regular
25% 25-50% | Specific Difficultto | 51-75% >75% of
of pts | of pts pts only implement | of pts pts

Matching phrases / short sentences to pictures.

Matching sentence halves / phrases.

Following written directions of increasing length / complexity.

Sequencing written information

Comprehension of written information: Answering forced - choice questions
(e.g. Yes/No; multiple choice).

Comprehension of written information: Answering open ended factual
questions (e.g. wh- questions).

Re-telling information from a written text.

Complex comprehension of written information involving inferencing or
reasoning

Comprehending and synthesising written information to create answers that
involve conclusions or opinions related to the information.

Predicting or problem solving from written information / scenarios.

Other:

18. Are there other impairment based interventions you utilise for subacute interventions? Please list / comment:

19. When treating Reading Comprehension using impairment based activities, is there a treatment hierarchy you would commonly utilise? Please comment:
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20. To change the difficulty / complexity of impairment based reading comprehension tasks, please identify which aspects you commonly alter. Tick all

that apply to your regular practice.

Length

Grammatical Structure

Linguistic complexity

Number of items in the task

Concrete versus abstract items

Complexity of vocabulary

Type of written information (e.g. expository vs narrative)

Environment for activity

Increasing background noise

Other - please list

Service Delivery - Impairment based RC interventions

21. Please tick the answer that best corresponds with how you deliver impairment based reading comprehension tasks:

Mostly in individual session

Mostly in group therapy

Equally in individual and group sessions

Other - please comment

22. Do you have any further comments on impairment based therapy for reading comprehension?

Activity based interventions for Reading Comprehension

Please identify / tick the following therapy tasks you utilise in subacute rehabilitation, and comment on the frequency of use of these specific tasks in your

rehabilitation setting:

Frequency rating scale:
e Rarely used (< 25% of RC) patients
e Used sometimes
o E.g.for 25% - 50% of RC patients
o Useful for specific patients only (e.g. very high level / low level pts)
o  Useful for most patients but difficult to perform regularly (e.g. time constraints; availability)
e Common technique - used for many patients (51-75%)
e Regular technique - used for most patients (>75%)
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23. Please identify / tick the following activity based therapy tasks you utilise in subacute rehabilitation, and the frequency of use:

Therapy Not Used Used sometimes Common Used
used | rarely technique | Regularly
<25% | 25-50% | Specific | Difficultto | 51-75% of | >75% of
of pts | of pts pts only | implement | pts pts

Reading tasks utilising functional stimulus (e.g. bills, newspapers, advertising,
timetables).

Reading tasks related to a patient’s vocation (work / study) (e.g. checklists,
reports, emails)

Reading tasks related to self management (e.g. diary, calendar, phone)

Reading tasks related to home / community / family activities (e.g. reading to
children; reading aloud at church; reading movie timetable)

Utilising social media and social communication (e.g. facebook, twitter,
emails)

Reading tasks during functional / community outings (e.g. reading signs at
shopping centre; reading menu at cafe)

Please list any other activity based interventions you commonly use (and rate
frequency of use)

24. When treating Reading Comprehension using activity based interventions, is there a treatment hierarchy you would commonly utilise? Please comment:

25. To change the difficulty / complexity of activity based reading comprehension tasks, please identify which aspects you commonly alter. Tick all that

apply to your regular practice.

Length

Grammatical Structure

Linguistic complexity

Number of items in the task

Concrete versus abstract items

Complexity of vocabulary

Complexity of accompanying functional activity

Type of written information (e.g. expository vs narrative vs functional)

Environment for activity

Increasing background noise

Other - please list
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Service Delivery - Activity Based RC Interventions

26. Please tick the answer that best corresponds with how you deliver activity based reading comprehension tasks:

Mostly in individual sessions

Mostly in group therapy

Equally in individual and group sessions

Other - please comment

27. Do you have any further comments on activity based interventions for reading comprehension?

Strategies for Reading Comprehension

Visual Strategies

28. Please indicate whether you utilise the following visual strategy RC interventions in subacute rehabilitation. Please tick / select the strategies you

use.

Underlining / highlighting key words or ideas

Finger tracing when reading / Finger tracking on the side of text to keep place (e.g. for longer paragraph reading)

Use of a coloured line on one side of the page (e.g. to aid visual deficits)

Reducing visual load (e.g. covering future text with blank sheet)

I do not use any of these strategies

29. Please identify your clinical reasons for using the strategies above. Tick all that apply.

N/A
Not
used

Comprehension /
understand content

Memory

Attention

Impulsivity
/ speed

Unsure of
reason

Other

Underlining / highlighting key words or ideas

Finger tracing when reading /
Finger tracking on the side of text to keep place (e.g. for longer paragraph reading)

Use of a coloured line on one side of the page

Reducing visual load
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Content Based Strategies - Preparation Strategies

30. Please indicate which Content-based ‘preparation’ strategies you utilise in therapy for reading comprehension, and select all that apply.

Activate background knowledge prior to reading task (e.g. identifying known information about the topic)

Vocabulary review: discuss upcoming new / unfamiliar vocabulary

Set purpose / establish context or message before reading (e.g. setting learning goals) OR Previewing text / headings / structure

I do not use any of these strategies

31. For the strategies selected above, please indicate your main clinical reasons for using the strategies identified for reading comprehension

interventions.
N/ANot | Comprehension / Memory | Attention | Impulsivity | Unsure of | Other
used understand content / speed reason

Activate background knowledge prior to reading task (e.g. identifying known

information about the topic)

Vocabulary review: discuss upcoming new / unfamiliar vocabulary

Set purpose / establish context or message before reading (e.g. setting learning

goals) OR Previewing text / headings / structure

Content Based Strategies - Word-Sentence Level

32. Please identify the Content-based strategies (word-sentence level) that you utilise in therapy for reading comprehension. Tick all that apply.

Dictionary use / clarifying word meanings

Feedback for reading aloud / reading fluency (word decoding; word meaning)

Clarifying sentence meaning, simplifying complex sentences

I do not use any of these strategies

33. From the strategies you identified above, please indicate the clinical reasons you would utilise the strategy in therapy. Tick all that apply.
N/ANot | Comprehension / Memory | Attention | Impulsivity | Unsure of | Other
used understand content / speed reason

Dictionary use / clarifying word meanings

Feedback for reading aloud / reading fluency (word decoding; word meaning)

Clarifying sentence meaning, simplifying complex sentences
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Content Based Strategies - Paragraph Level

34. Please identify the paragraph level Content-based strategies you utilise in therapy for reading comprehension, and select all that apply.

Identifying main points OR Questioning / Use of Wh- strategy (e.g. who, what, where, when, why, how) to identify main points / ideas

Summarising: Stopping during reading and summarizing information throughout a paragraph / Summarising at the end of a paragraph

Review and sequence information OR Establishing relationships across text / connecting information to prior text

Using oral language / auditory-verbal tasks to reinforce comprehension of written information

Predicting outcomes

Inferencing

“Skimming” - fast reading for basic gist OR “Scanning” - searching for key words / phrases in text

Use of highlighting to colour-code information (e.g. different themes) OR Use of “graphic organisers” to summarise / group information (usually
for complex reading tasks) e.g. mind map, cognitive maps, story maps / outlines

I do not use any of these strategies

35. For the strategies selected above, please identify your clinical reasons for utilising these strategies in reading comprehension. Select all that apply.

N/ANot | Comprehension / Memory | Attention | Impulsivity | Unsure of | Other
used understand content / speed reason

Identifying main points OR Questioning / Use of Wh- strategy (e.g. who, what,
where, when, why, how) to identify main points / ideas

Summarising: Stopping during reading and summarizing information throughout
a paragraph / Summarising at the end of a paragraph

Review and sequence information OR
Establishing relationships across text / connecting information to prior text

Using oral language / auditory-verbal tasks to reinforce comprehension of
written information

Predicting outcomes

Inferencing

“Skimming” - fast reading for basic gist OR
“Scanning” - searching for key words / phrases in text

Use of highlighting to colour-code information (e.g. different themes) OR Use of
“graphic organisers” to summarise / group information e.g. mind map, cognitive
maps, story maps / outlines
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Cognitive & Metacognitive Strategies + Other Strategies

36. Please identify the cognitive / metacognitive / other strategies you utilize in therapy for reading comprehension in subacute rehabilitation. Select all

that apply.

Re-reading information

Chunking

Stop and think

Use of visualisation / visual imagery

Explicit / overt strategy teaching, cueing and practice

Internal questioning strategies / self checking (e.g. Have I understood it?)

Active strategy monitoring by client patient

Reading aloud to reduce rate / slow down

Use of external prompting (e.g. from SP) to slow down

I do not use any of these strategies

37. For the cognitive / metacognitive / other strategies you identified as using above, please select your main clinical reasons for using the strategy in

therapy. Select all that apply.

N/ANot | Comprehension / Memory | Attention | Impulsivity | Unsure of | Other
used understand content / speed reason
Re-reading information
Chunking
Stop and think

Use of visualisation / visual imagery

Explicit / overt strategy teaching, cueing and practice

Internal questioning strategies / self checking (e.g. Have I understood it?)

Active strategy monitoring by client patient

Reading aloud to reduce rate / slow down

Use of external prompting (e.g. from SP) to slow down

38. For what percentage of your RC patients would you utilise strategies for, at some point during their rehabilitation?

0-25% | 26-50% | 51-75%

| 76-100%

39. Which strategies do you utilise the most / most frequently in RC rehabilitation?

40. Do you have any further comments on strategy use in RC in ABI / TBI sub-acute rehabilitation?
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Service delivery for RC interventions:

41. What percentage of your caseload has patients with cognitive-communication disorders?

0-25% | 26-50% | 51-75% | 76-100%

42. What percentage of your patients with cognitive communication disorders have associated changes to reading
comprehension?

0-25% | 26-50% | 51-75% | 76-100%

43. What percentage of these patients would you provide intervention / rehabilitation for reading comprehension for?

0-25% | 26-50% | 51-75% | 76-100%

44. When treating patients with RC deficits, how often would you provide intervention / rehabilitation for RC with these patients? (please comment on frequency

and amount)

45. Do you have any comments on your service delivery for RC interventions?

Education & Information Provision

46. What education do you provide to patients regarding their reading comprehension difficulties and strategies? (e.g. type, amount, frequency)

47. What education do you provide to families of patients regarding their reading comprehension difficulties and strategies? (e.g. type, amount, frequency)
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Figure 1. Participant Demographics
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Figure 2. Reading Assessment During Sub-Acute Rehabilitation
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Figure 3. Impairment Based Reading Comprehension Interventions
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Table 1. Content-based strategy use in reading comprehension

Content based strategies

% SLPs (Number)

Preparatory strategies

Set purpose / establish context or message before reading;

Previewing text / headings / structure

89.5% (17)

Activate background knowledge prior to reading task

73.7% (14)

Review and discuss upcoming new / unfamiliar vocabulary

42.1% (8)

Word — sentence level strategies

Clarifying sentence meaning, simplifying complex sentences

78.9% (15)

Dictionary use / clarifying word meanings

73.7% (14)

Feedback for reading aloud / reading fluency (word decoding; word meaning)

63.2% (12)

Paragraph level strategies

Identifying main points;

Questioning / Use of Wh- strategy to identify main points

100.0% (19)

Summarising throughout / at the end of a paragraph

94.7% (18)

Inferencing

84.2% (16)

Review and sequence information;

Establishing relationships across text / connecting information to prior text

73.7% (14)

Using oral language / auditory-verbal tasks to reinforce comprehension of written

information

73.7% (14)

Highlighting / colour-code information (e.g. themes);

Graphic organisers to summarise / group information (e.g. mind map)

73.7% (14)

Predicting outcomes

63.2% (12)

Skimming

31.6% (6)
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Table 2. Cognitive and metacognitive strategy use in reading comprehension

Cognitive / metacognitive strategy

% SLPs (Number)

Re-reading information

100.0% (19)

Chunking

84.2% (16)

Use of external prompting to slow down

78.9% (15)

Stop and think

78.9% (15)

Reading aloud to reduce rate / slow down

73.7% (14)

Active strategy monitoring by client patient

68.4% (13)

Internal questioning strategies / self checking (e.g. Have I understood it?)

68.4% (13)

Explicit / overt strategy teaching, cueing and practice

68.4% (13)

Visualisation / use of visual imagery

57.9% (11)
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Table 3. Rationale for reading strategy use

Area targeted

Comprehension of content

Memory

Attention

Impulsivity / speed

Other

Visual deficits

Visual processing deficits (scan,
neglect, attention)

Reading strategy and overall use by SLPs

Underlining / highlighting key words or ideas (n=19)
Identifying main points / questioning / wh- (n=19)
Re-reading information (n=19)

Summarising (n=18)

Set purpose / preview text (n=17)

Inferencing (n=16)

Re-reading (n=19)

Chunking (n=16)

Highlighting / graphic organisers (n=14)
Summarising (n=18)

Underlining / highlighting key words or ideas (n=19)

Reducing visual load (n=18)

Finger tracing (n=16)

Set purpose / preview text (n=17)
Highlighting / graphic organisers (n=14)

External prompts to slow down (n=15)
Read aloud to reduce rate (n=14)
Finger tracing (n=16)

Feedback for reading aloud, reading fluency, decoding (n=12)

Use of coloured line (n=17)
Reducing visual load (n=18)

Strategy type

Visual

Content paragraph
Cognitive

Content paragraph
Content preparatory
Content paragraph

Cognitive
Cognitive

Content paragraph
Content paragraph
Visual

Visual

Visual

Content preparatory
Content paragraph

Cognitive / metacognitive
Cognitive / metacognitive
Visual

Content word-sentence

Visual
Visual

% of all SLPs identifying
strategy with area targeted
(number)

94.7% (18)
94.7% (18)
94.7% (18)
89.5% (17)
84.2% (16)
84.2% (16)

84.2% (16)
78.9% (15)
73.7% (14)
73.7% (14)
73.7% (14)

84.2% (16)
78.9% (15)
78.9% (15)
57.9% (11)

73.7% (14)
63.2% (12)
57.9% (11)
52.6% (10)

36.8% (7)
21.1% (4)

56




