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ABSTRACT

Background. There is a lack of comprehensive clinical guidance for the measurement of
paediatric cognitive-communication disorders (CCDs) following traumatic brain injury (TBI).
This study aimed to () explore Australian speech-language pathologists’ (SLPs’) measurement
practices when assessing CCDs in children and adolescents with TBI; and (2) to understand the
barriers and facilitators to optimal assessment using the Theoretical Domains Framework.
Methods. This study used an online, cross-sectional survey design, comprising both quantitative
and qualitative questions, informed by behaviour change theory. Results were analysed using
descriptive statistics and qualitative content analysis. Results. This study reports data from |11
Australian SLPs. SLPs reported measuring a range of constructs with 52 unique measurement
instruments. SLPs’ professional role, identity and optimism were the primary facilitators, whereas
clinicians’ behavioural regulation and emotion were found to be primary barriers. SLPs identified
the need for greater tertiary training and professional development opportunities, regardless of
workplace sector or years of experience. Conclusions. Australian SLPs considered themselves
key professionals in the assessment of CCDs in children and adolescents with TBI and reported
optimism for the value and benefits of this clinical activity. There was, however, a lack of
consistency in measurement practices, as well as feelings of nervousness and difficulty associated
with CCD assessment, which may further compound the under-diagnosis already prevalent in this
population. Results from this study support the need for comprehensive guidance regarding best
practice.

Keywords: assessment, clinimetrics, clinical practice, cognitive-communication, measurement,

outcome measurement, paediatric, traumatic brain injury.

Background

Traumatic brain injuries (TBIs) place a significant burden on Australia’s economy and
health services (Bierbaum et al. 2019), as well as on the children, adolescents and families
affected (Brenner et al. 2021). Paediatric TBIs are a major cause of morbidity and
mortality (Leo and McCrea 2016), impacting more than 3 million children and adolescents
globally each year (Dewan et al. 2016). Within Australia, 356 per 100000 children
(=16 years) are hospitalised with head injuries annually (Bierbaum et al. 2019). Given
that most TBIs are mild and unreported (Leo and McCrea 2016), these international and
national statistics likely under-estimate true prevalence. The financial burden of TBI in
Australia is considerable, with paediatric hospitalisations costing $468.9 million over a
10-year time frame (Bierbaum et al. 2019). TBI is a significant public health burden, with
often long-term consequences (e.g. Babikian et al. 2011; Anderson et al. 2012; Rosema
et al. 2015) that require multi-disciplinary intervention from a range of health profes-
sionals (e.g. speech-language pathologists, neuropsychologists) across sectors (e.g. educa-
tion, disability, private practice) through the acute and chronic stages of recovery.
Paediatric TBIs are considered to be chronic health conditions (Kurowski et al. 2023),
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and the children, adolescents and families impacted experi-
ence a range of neurobehavioural (e.g. Ewing-Cobbs et al.
1994; Massagli et al. 1996; Levin and Hanten 2005), com-
municative (e.g. Hanten et al. 2009; Chapman et al. 1995,
2016) and psychosocial outcomes (e.g. Anderson et al. 2005;
Yeates et al. 2010; Gregorio et al. 2014) and experience
unmet therapeutic needs within Australia (Brenner et al.
2021) and internationally (Dollman et al. 2017; Lyons
et al. 2017; Fuentes et al. 2018). Although a range of com-
munication disorders can arise following TBIs (e.g. Safaz
et al. 2008), cognitive-communication disorders (CCDs) are
arguably the most commonly occurring (MacDonald 2017)
and complex.

CCDs in paediatric populations and ‘silent’ sub-
populations

CCDs are defined by the American Speech-Language
Association (ASHA) as being, ‘disorders encompass(ing) dif-
ficulty with any aspect of communication that is affected by
disruption of cognition’ (ASHA 2005, p. 2). CCDs can impact
any mode of a child or adolescents’ reading, writing, listen-
ing or speaking (Chapman et al. 2016). Onset may be
delayed (Ylvisaker 1993; Chapman et al. 2016), and out-
comes can be measured months or even years after initial
injury, regardless of whether a child sustains a moderate to
severe (e.g. Mateer and Williams 1991; Eslinger et al. 1992;
Ylvisaker 1993) or mild (concussive) injury (e.g. McKinlay
et al. 2002; Bernard et al. 2017; Stockbridge and Newman
2019; Tuerk et al. 2020). Importantly, not all Australian
children experience the same risk of brain injury.
Emerging evidence highlights the existence of ‘silent’ paedi-
atric TBI sub-populations (Maas et al. 2017), which experi-
ence increased rates of brain injury and/or poorer long-term
outcomes compared to the general population, including
Indigenous children/adolescents (Esterman et al. 2018;
Peterson et al. 2019), those with pre-existing developmental
disabilities/disorders (McKinlay et al. 2012; Kang et al
2013; Martin et al. 2022), individuals with mental health
disorders (Fann et al. 2002), juvenile offenders (Linden et al.
2020), those who have experienced abuse (Cusimano et al.
2021), non-white minority youth (Haider et al. 2007; Jimenez
et al. 2013) and youth athletes (Kimbler et al. 2011).
Problematically, within Australia such sub-populations may
also experience barriers in accessing healthcare (Gilbert and
Partridge 2012; Elkington et al. 2019; Department of Social
Services 2021; Green et al. 2021; Nolan-Isles et al. 2021).
Thus, a substantial proportion of children and adolescents
that live with undiagnosed brain injuries (and secondary
communicative, behavioural and psychosocial impairments)
may be from these sub-populations. Whether a child or ado-
lescent has received an official diagnosis of TBI or not, assess-
ment of their cognitive-communication abilities is important
for diagnosis, prognostication, treatment delivery and coor-
dination of services.

Assessing CCDs in clinical practice

Assessment happens in clinical practice for a variety of
purposes, for example to diagnose, set goals, evaluate treat-
ment outcomes and prognosticate (Laver-Fawcett and Cox
2021). Assessment refers to the process of collecting data
that can be interpreted and used to inform clinical decision
making (Intercollegiate Stroke Working Party 2012).
Despite assessment being foundational to health service
delivery, it is considered to be a complex clinical skill due
to the requirement of ‘creativity, experience, knowledge,
and original thought’ (Laver-Fawcett and Cox 2021,
p- 30). However, assessment may also be complex in part
due to the careful consideration that clinicians must give to
their measurement practices (i.e. the selection of constructs
to measure, the timing of measurement post-injury, and
determining how measurement will occur through the selec-
tion of measurement instruments and potentially inter-
disciplinary practice). Resources such as those produced
by the Allied Health Professions (AHP) Outcome Measures
UK Working Group (2019) outline key considerations for
clinicians to ensure the validity and reliability of their mea-
surement practices. Clinical guidelines exist to support the
assessment and treatment of speech, language and swallow-
ing outcomes for children and adolescents with TBI during
their first year of recovery (Mei et al. 2018). These guide-
lines, although comprehensive in scope, do not provide in-
depth guidance with regards to clinical assessment practices
for CCDs. This is not surprising given that significant knowl-
edge gaps still exist for paediatric CCDs, for example in
understanding the most important constructs to measure
for diagnosis or to determine treatment success, and the
optimal timing of measurement (particularly in the chronic
stage of recovery). Indeed, the need for ongoing research in
this area, particularly for guidelines that support cognitive
impairments underlying communication disorders, is recog-
nised by Mei et al. (2018). Decisions about what to measure,
when and using which measurement instruments are criti-
cal, having implications for accurate and timely identifica-
tion of paediatric CCDs, appropriate intervention, and
optimal health and life outcomes. Given the individual and
societal imperative for high quality assessment following
TBI, particularly for children and adolescents in ‘silent’
populations, there is a need to understand how measure-
ment currently occurs in clinical practice and the factors
that encourage or impede optimal practice.

Theoretical Domains Framework

The Theoretical Domains Framework (TDF) is a framework
that may be used to understand the factors influencing
health professional behaviours in clinical practice (Atkins
et al. 2017). In its refined form, the TDF integrates 14
domains (Michie et al. (2005): (1) knowledge; (2) skills;
(3) social/professional role and identity; (4) beliefs about
capabilities; (5) optimism; (6) beliefs about consequences;
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(7) reinforcement; (8) intentions; (9) goals; (10) memory,
attention and decision processes; (11) environmental con-
text and resources; (12) social influences, (13) emotions;
and (14) behavioural regulation (Cane et al. 2012). Huijg
et al. (2014) developed a reliable and valid questionnaire to
evaluate the determinants of health care professionals’ beha-
viour based upon the TDF domains. The TDF has prece-
dented use in communication research (Arnold et al. 2020;
Wallace et al. 2021; Kwok et al. 2022) and the implementa-
tion of evidence-based guidelines in TBI management
(Tavender et al. 2015; Silverberg et al. 2021). An additional
benefit of the TDF is that it not only enables the identifica-
tion of factors influencing implementation, but it can be
used to inform future behavioural change interventions
(Cane et al. 2012). In this study, the TDF has been used to
identify the positive and negative factors influencing
Australian SLPs’ measurement practices when assessing
CCDs in children and adolescents with TBI.

Therefore, this study aimed to explore Australian SLPs’
measurement practices when assessing CCDs in children and
adolescents with TBI. The specific research questions were,

(1) Which case history questions do SLPs ask to (i) identify
children and adolescents with TBI in general clinical
practice and (ii) inform their measurement practices
when supporting children and adolescents with docu-
mented TBI?

(2) When SLPs assess CCDs in children and adolescents with
documented TBI, (i) what are the clinical purposes of
measurement, (ii) which constructs are measured, (iii)
when are constructs measured and (iv) how are con-
structs measured (through interdisciplinary practices
and using which measurement instruments)?

(3) What are the facilitators and barriers to Australian SLPs’
assessment of CCDs in clinical practice?

Method

Ethical approval was received from the National Health and
Medical Research Council (NHMRC) registered Human
Research FEthics Committee of The University of Queensland
(approval number: 2020000103).

Study design

This study employed a cross-sectional, online survey design
and collected qualitative and quantitative data. This design
was undertaken not only as a time- and cost-effective
approach (Wang and Cheng 2020) but to also enable the
convenient participation of a large number of geographically
diverse respondents (Evans and Mathur 2005). The web-based
survey platform Qualtrics (www.qualtrics.com) was used to
develop the survey in accordance with the Checklist for
Reporting Results of Internet E-Surveys reporting guidelines

(Eysenbach 2004; refer to Supplementary File S1 for an over-
view of the survey design and reporting).

The survey included 34 questions with Likert rating
scales, multiple-choice, open-ended response and yes/no
response formats in four sections: (1) participant demo-
graphics (six questions) (see Table 1), (2) case history prac-
tices (12 questions) (see Figs 1 and 2), (3) measuring CCD
outcomes (20 questions) (see Tables 2 and 3), and (4)
facilitators and barriers to the measurement of CCD out-
comes in clinical practice (32 questions) (see Table 4,
Fig. 3). All SLPs were presented with questions in survey
sections 1, 2 and 4. However, only SLPs who reported
having children and adolescents with TBI on their current
caseload were presented with survey section 3. The number
of respondents to each question is available upon request
from the corresponding author. Question skip logic was
employed to create custom paths for each participant.

Topic areas included in the survey were based on impor-
tant considerations of measurement outlined by Williamson
et al. (2012, 2017); the role of SLPs in the identification,
diagnosis and treatment of CCDs described by ASHA (2005);
and existing guidelines, models, literature and recommen-
dations describing paediatric CCD measurement (McCauley
et al. 2012; Turkstra et al. 2015; MacDonald 2017; Mei et al.
2018). Questions concerning measurement instrument use
were also informed by a previous scoping review under-
taken by the research team (Crumlish et al. 2022).

Questions in section 4 were developed in alignment
with the Determinants of Implementation Behaviour
Questionnaire (Huijg et al. 2014). Based upon the TDF
(Michie et al. 2005), this questionnaire been used to assess
factors that influence SLP behaviours in research
(e.g. Wallace et al. 2021) and clinical practice (e.g. Chang
et al. 2018; Shrubsole et al. 2019; Arnold et al. 2020).
Participants rated their agreement (1 = strongly disagree,
2 = disagree, 3 = neutral, 4 = agree, 5 = strongly agree)
with 28 TDF positively and negativelyphrased statements.
Such statements reflected the 14 validated domains outlined
by Cane et al. (2012).

A mixture of positive and negative phrasing was used to
control for the possibility of acquiescence response bias
(Lavrakas 2008). Positively phrased statements with higher
response ratings were considered to represent facilitators,
whereas positively phrased statements with lower ratings were
considered to reflect barriers. Conversely, higher response
ratings to negatively phrased statements were considered to
reflect barriers, whereas lower ratings reflected facilitators
(Young et al. 2018). Pilot testing of the survey occurred
with five experienced SLPs and led to amendments to the
wording of some questions to improve overall clarity.

Participants

Australian SLPs were eligible to participate if they were
supporting children or adolescents in clinical practice at
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Table I. Participant demographics.
Variable No. of participants
N (%)
State or territory (n=111)
Queensland 45 (40.5%)

New South Wales

Victoria

Tasmania

South Australia

Western Australian

Australian Capital Territory

Northern Territory
Workplace/service delivery (n=111)

Private practice

Department of Education

Hospital — acute

Non-governmental organisation

Hospital — inpatient rehabilitation service

Other

Community rehabilitation — day hospital
or outpatients

Child Development Service
Juvenile Justice Service
Community rehabilitation — home-based
Profit for Purpose
Years of professional experience (n=111)
Less than | year
1-3 years
4-6 years
7-10years

More than 10 years

26 (23.4%)
20 (18.0%)
8 (7.2%)
5 (4.5%)
5 (4.5%)
I (0.9%)
| (0.9%)

40 (36%)
18 (16.2%)
1 (10.0%)
10 (9.0%)
9 (8.1%)
7 (6.3%)
5 (4.5%)

4 (3.6%)
3 (27%)
2 (1.8%)
2 (1.8%)

10 (9.0%)
17 (15.3%)
34 (30.6%)
16 (14.4%)
34 (30.6%)

Time working with children/adolescents with TBI (n=111)

| have not worked with children or
adolescents with TBI

Less than | year

1-3 years

4—6 years

7-10years

More than 10 years
Caseload (n=107)

| have children or adolescents with
documented TBI on my current caseload

| do not have children or adolescents with
documented TBI on my current caseload

43 (38.7%)

18 (16.2%)
16 (14.4%)
12 (10.8%)
11 (10.0%)
11 (10.0%)

57 (53.3%)

50 (46.7%)

the time of the survey’s completion. SLPs did not need to be
supporting children or adolescents with documented TBI to
participate, as (1) most brain injuries are mild and
unreported (Leo and McCrea 2016) and (2) the experiences
of both specialist (i.e. SLPs with clinical experience) and
generalist SLPs (i.e. those without/little TBI experience)
were sought in this study. There were no other inclusion
or exclusion criteria.

A total of 134 SLPs commenced the survey. However, 23
surveys were excluded, as the participant did not complete
past survey section 1 (participant demographics) (n = 23).
Therefore, 111 responses were included in the final analysis.
The majority of SLPs were located within Queensland
(n = 45; 40.5%) and worked within a private practice set-
ting (n = 40; 36%). Most SLPs had either 4-6 years (n = 34;
30.6%) or more than 10years (n = 34; 30.6%) of clinical
experience. Forty-three (38.7%) SLPs had no experience
working with children or adolescents with TBI (n = 43;
38.7%). Just over half of the SLPs within this study reported
having children and adolescents with TBI in their current
caseload (n = 57; 53.3%) (See Table 1). Results are reported
as a proportion of the respondents completing each ques-
tion, as not all participants completed all questions.

Procedures

Convenience and snowball sampling (Gill 2020) were used
to recruit Australian SLPs. During a 1-month period
(August-September 2020), a link to the online survey was
disseminated through Speech Pathology Australia’s National
eNews newsletter, social media networks (e.g. Twitter,
Facebook, LinkedIn), Australian Special Interest Brain
Injury groups and professional networks. SLPs were required
to provide informed consent via Qualtrics prior to being
presented with survey questions. All data were collected in
a de-identified manner.

Data analysis

The survey results were exported into Apple Pages, and close-
ended questions were analysed descriptively using frequency
distribution and percentages. Qualitative data were analysed
using content analysis, with broad concepts and categories
being inductively generated (Graneheim and Lundman 2004).
Analysis involved (1) reading and clarifying participants’
responses to open-ended questions, (2) dividing responses
into meaning units (words/phrases that were related based
upon their meaning and context), (3) refining meaning units
while still ensuring their original meaning and context, (4)
grouping meaning units with others that were most closely
related and (5) grouping content codes into subcategories and
higher-level categories. Agreement was achieved through
author discussion when discrepancies in coding arose.

In survey section 4, facilitators and barriers to assessment
approaches were analysed by calculating an average score
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Fig. I.

100%
90%

80% 9.90%
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Percentage of respondents (%)

20%

1O/
10% 9.90%

- -

Pre-injury communication
abilities (n = 71)

Socio-economic status
(n=71)

Case history questions asked by Australian SLPs to identify children and adolescents with TBI in general clinical practice.

21.10%

= Always
Often

= Sometimes

= Rarely

= Never

4. 20%

Maternal communication
abilities (n = 71)

Age of injury (n=71)

Environmental, individual and family factors queried in case histories

Fig. 2. Case history questions asked by Australian SLPs when supporting children and adolescents with documented TBI.

(between 1 and 5) for each TDF statement and domain based
upon published precedence (Young et al. 2018). Based upon
work by Arnold et al. (2020) and Young et al. (2018), the
scoring system was reversed for negative statements to
ensure consistency in the scoring approach. A score of less
than three (i.e. <3) reflected a barrier, whereas a score of
more than or equal to three (i.e. =3) reflected a facilitator.
Mean scores for TDF statements were summed and then
divided by the number of statements in the domain to

calculate the domain score. Facilitators were domains with
the highest average score, whereas barriers were domains
with the lowest average score.

As outlined by Koch (2006), an audit trail was also
maintained by the lead author (LC) throughout the data
analysis process (i.e. when extracting raw data, prioritising
the most relevant questions for the study’s aims, and com-
pleting quantitative and qualitative analysis) to further
increase rigour.
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Table 2. Measurement practices of Australian SLPs assessing

children and adolescents with TBI.

Table 2. (Continued)

Measurement practices

Measurement practices

No. of participants N (%)

No. of participants N (%)

Why do SLPs undertake assessments with children and adolescents that

have experienced TBI? (n=52)"

Inform goal setting 52 (100%)
Guide intervention 50 (96.2%)
Screen 35 (67.3%)
35 (67.3%)

35 (67.3%)

Diagnose

Measure therapy outcomes

Other 7 (13.5%)
School supports 5 (9.6%)
Guide referrals I (1.9%)
Support funding applications I (1.9%)

Are SLPs completing cognitive-communication assessments with children or

adolescents that have a documented history of TBI? (n=52)"

Yes 38 (73.0%)
No 14 (27.0%)
Combined (language/pragmatics/ 5 (9.6%)

speech/swallowing) assessments

Developmental language assessments 4 (7.7%)
Social (pragmatic) assessments 3 (5.8%)
Swallowing assessments I (1.9%)
Informal communication assessments I (1.9%)

Do SLPs include measures for measuring quality of life or psychosocial
impacts when assessing children/adolescents who have experienced a
TBI? (n=150)

Yes 10 (20%)
No 40 (80%)

When do SLPs assess children or adolescents that have experienced a
TBIZ (n=52)"

Following hospital discharge and in the
first 12 months following a TBI

19 (36.5%)

More than |2 months following a TBI 36 (69.2%)

In the acute phase after injury (i.e. the
initial hospital admission and stay)

15 (28.8%)

When assessing children or adolescents with a history of TBI, do SLPs
recommend reviews or ongoing monitoring? (n = 50)

Yes 46 (92%)
No 4 (8%)

When do SLPs recommend that reviews and monitoring occur? (n=50)"

When/if more parental- or child-based 29 (58%)
concerns arise

When a client reaches a new 28 (56%)
developmental, transitionary time period

Ahead of funding reviews 20 (40%)

Yearly
Other

18 (36%)
12 (24%)

How do SLPs work with other health professionals when assessing

CCDs? (n=37)

In a multi-disciplinary capacity (working
with other health professionals, drawing
upon their speech pathology-related
knowledge and experience)

In an intradisciplinary capacity
(individually as a speech pathologist)

In an interdisciplinary capacity (working
with other health professionals to
integrate and synthesise information from
different disciplines)

In a transdisciplinary capacity (integrating
information and knowledge across health
professionals and working in a way that
transcends traditional roles)

18 (48.6%)

5 (13.5%)

9 (24.3%)

5 (13.5%)

When completing cognitive-communication assessments SLPs work with

Occupational therapists (n = 37)

Neuropsychologists (n = 37)

Clinical psychologists (n = 32)

Others (n=6)"

Always = 12 (32.4%)
Sometimes =22 (59.5%)
Never =3 (8.1%)
Always = 11 (29.7%)
Sometimes =20 (54.1%)
Never =6 (16.2%)
Always = 6 (18.8%)
Sometimes =21 (65.6%)
Never =5 (15.6%)
Physiotherapists = 4
Neurologists = |
Paediatricians = |

Music therapists = |

Results

A, .
Questions that allowed respondents to select more than one answer.

(Continued on next column)

Which case history questions do SLPs ask to (i)
identify children and adolescents with TBI when
injury has not been reported and (ii) inform their
measurement practices when supporting
children and adolescents with documented TBI?

Just over half of the SLPs (54.0%, n = 54/100) reported that
they ‘always’ ask if their clients experienced a traumatic
birth when completing a case history. However, more than
half of the SLPs reported ‘never’ including questions in their
case history about other possible causes of TBI, including car
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Table 3. Measurement instruments used by Australian SLPs when assessing CCD outcomes with children and adolescents with TBI.

Measurement instrument Reported use Construct(s) measured by the reported
N (%) measurement instrument®

Measurement instruments used by Australian SLPs assessing cognitive-communication abilities/outcomes in children and adolescents with TBI (n = 37)*

Clinical Evaluation of Language Fundamentals Australian and New 32 (86.5%) Oral language (Semel et al. 2014)
Zealand Fifth Edition (CELF-5 A&NZ)

Language Sampling (Narrative Retell or Generation based tasks) 31 (83.8%) Narrative (Retell/Generation)
Language Sampling (Play-based observation) 28 (75.7%) Language
Clinical Evaluation of Language Fundamentals Preschool — Second 25 (67.6%) Oral language (Semel et al. 2004)

Edition, Australian and New Zealand Standardised Edition
(CELF P-2 Australian and New Zealand)

Preschool Language Scales, Fifth Edition — Australian and New 21 (56.8%) Oral Language (Zimmerman et al. 2011)

Zealand Language Adapted Edition (PLS-5)

Test of Problem Solving (TOPS) — Elementary/Adolescent 18 (48.6%) Language-based thinking, reasoning, and problem-solving
(Bowers et al. 2005)

Renfrew Bus Story Test 16 (43.2%) Narrative (Retell) (Pankratz et al. 2007)

Bayley Scales of Infant Development Mental Scale 11 (29.7%) Memory, habituation, problem solving, early number

concepts, generalisation, classification, vocalisations,
language, social skills (Koseck 1999)

Boston Naming Test (BNT) 11 (29.7%) Naming (Kaplan et al. 1983)

Hundred Pictures Naming Test (HPNT) 10 (27.0%) Naming (Fisher and Glenister 1992)

La Trobe Communication Questionnaire (LCQ) 8 (21.6%) Perceived Communication (Douglas et al. 2000)
The Functional Independence Measure and Functional Assessment 8 (21.6%) Functional disability (Hall et al. 2010)

Measure (FIM + FAM)

Test of Language Competence — Expanded Edition (TLC-Expanded) 7 (18.9%) Language (Wiig and Secord 1989)

Pediatric Test of Brain Injury (PTBI) 7 (18.9%) Neurocognition, language, and literacy (Hotz et al. 2009)
Vineland Adaptive Behaviour Scales (VABS) 5 (13.5%) Adaptive Behaviour (Sparrow et al. 1984)
Pediatric Evaluation of Disability Inventory (PEDI) 4 (10.8%) Functional status (Haley et al. 1991)

Test of Language Development — Intermediate 4 (10.8%) Oral language (Hammill and Newcomer 2008)
Test of Language Development — Primary 3 (8.1%) Oral language (Newcomer and Hammill 1997)
Adaptive Behaviour Assessment System (ABAS) 3 (8.1%) Adaptive Behaviour (Harrison and Oakland 2003)
Test for Reception of Grammar (TROG-2) 3 (8.1%) Understanding of grammar (Bishop 2003)

Test of Adolescent and Adult Language (TOAL-4) 2 (5.4%) Language (Hammill et al. 2007)

Social Language Development Test 2 (5.4%) Language-based social skills (Bowers et al. 2008)
Expressive Vocabulary Test, Third Edition (EVT-3) 2 (5.4%) Expressive vocabulary (Williams 2019)

Peabody Picture Vocabulary Test, Fifth Edition (PPVT-5) 2 (5.4%) Receptive vocabulary (Dunn 2019)

Sutherland Phonological Awareness Test (SPAT-R) 2 (5.4%) Phonological awareness (Neilson 2003)

The Functional Assessment of Verbal Reasoning and Executive 2 (5.4%) Cognitive-communication (MacDonald 2016)

Strategies for Students (S-FAVRES)

Home and Community Social Behaviour Scales 1 (2.7%) Social behaviour (Merrell et al. 2001)

The Disability Rating Scale (DRS) 1 (2.7%) Disability (Rappaport et al. 1982)

Bracken Basic Concept Scale Revised 1 (2.7%) Concept knowledge, receptive language (Bracken 1998)
Comprehensive Assessment of Spoken Language (CASL 2) 1 (2.7%) Language (Rehfeld and Padgett 2019)

CELF 5 Metalinguistics 1 (2.7%) Higher-level language (Semel et al. 2014)

Expression, Reception and Recall of Narrative Instrument (ERRNI) 1 (2.7%) Narrative (Retell) (Bishop 2014)

(Continued on next page)
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Table 3. (Continued)

Measurement instrument

Reported use

Construct(s) measured by the reported

N (%) measurement instrument®
The Functional Assessment of Verbal Reasoning and Executive 1 (2.7%) Cognitive-communication (Macdonald and Johnson 2005)
Strategies (FAVRES)
Measure of Cognitive Linguistic Abilities (MCLA) 1 (2.7%) Cognitive linguistic impairments (Ellmo et al. 1995)
Montreal Evaluation of Communication 1 (2.7%) Communication (Joanette et al. 2004)
Preschool Language Assessment Instrument (PLAI-2) 1 (2.7%) Discourse (Blank et al. 2003)
Renfrew Action Picture Test (RAPT) 1 (2.7%) Language (Renfrew 2010)
Receptive-Expressive Emergent Language Test, Third Edition (REEL-3) 1 (2.7%) Language (Bzoch et al. 2003)
Symbolic Play Test 1 (2.7%) Symbolic play (Doswell et al. 1994)
The Awareness of Social Inference Test (TASIT) 1 (2.7%) Social perception (McDonald et al. 2003)
Test of Integrated Language and Literacy Skills (TILLS) 1 (2.7%) Oral/written language (Nelson et al. 2016)
Wechsler Individual Achievement Test (WIAT- Ill) 1 (2.7%) Listening, speaking, reading, writing, and mathematics skills
(Breaux 2009)
Western Aphasia Battery 1 (2.7%) Language (Kertesz 2022)
Woodcock—Johnson Tests of Cognitive Abilities 1 (2.7%) Cognitive ability (Bulut et al. 2021)
York Assessment of Reading for Comprehension (YARC) 1 (2.7%) Reading (comprehension) (Snowling et al. 2012)

Measurement instruments used by Australian SLPs assessing quality of life or psychosocial impacts in children and adolescents with TBI (n = 10)*

The Paediatric Quality of Life Inventory

Sydney Psychosocial Reintegration Scale (SPRS)

Independently developed set of questionnaires/checklist
Satisfaction With Life Scale (SWLS)

Family Functioning Questionnaire (FFQ)

Goal Attainment Scale

TOMS

4 (40%) Health-related quality of life (Varni et al. 1999)

2 (20%) Everyday living (occupational activities, interpersonal
relationships, independent living skills) (Tate et al. 1999)

2 (20%) -

I (10%) Global life satisfaction (Diener et al. 1985)

I (10%) Family functioning (P. Noller unpubl. data)

I (10%) -

I (10%) -

AQuestions that allowed respondents to select more than one answer.
BAs reported by published manual or psychometric research literature.

accidents, sporting accidents, family violence, concussions
or falls (see Fig. 1).

When undertaking case history analysis with children and
adolescents with documented TBI, the majority of Australian
SLPs reported ‘always’ asking about a child's or adolescent's
age of injury and pre-injury communication abilities respec-
tively (n = 65/71; 91.5%; n = 59/71; 83.1%). Maternal
communication abilities (n = 18/71; 25.3%) and socio-
economic status (n = 11/71; 15.5%) were ‘always’ asked
by a smaller proportion of respondents (see Fig. 2).

When SLPs assess CCDs in children and
adolescents with documented TBI, (i) what are
the clinical purposes of measurement, (ii) which
constructs are measured, (ii) when are constructs
measured and (iii) how are constructs measured?

Australian SLPs reported undertaking assessments with chil-
dren and adolescents with TBI primarily for the purposes of

informing goal setting (n = 52; 100%) and guiding inter-
vention (n = 50; 96.2%). Other purposes included screening
(n = 35; 67.3%), diagnosing (n = 35; 67.3%) and measur-
ing therapy outcomes (n = 35; 67.3%).

Of the clinicians who reported working with children and
adolescents with TBI, 73% (n = 38) reported assessing
the cognitive-communication abilities of children and
adolescents with TBI. Clinicians who were not assessing
cognitive-communication abilities in children and adoles-
cents with a documented history of TBI (n = 14; 27.0%),
primarily reported assessing some combination of language,
pragmatics, speech and/or swallowing outcomes (n = 5;
9.6%) instead (see Table 2).

Australian SLPs who reported assessing the cognitive-
communication abilities of children and adolescents with
TBI specifically, reported measuring a variety of constructs
through their measurement instrument selection. The five
most frequently reported measurement instruments (each
reported by more than 50% of participants) measured
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Table 4. Australian SLPs’ agreement levels (and respective means and medians) with statements within TDF domains.

Domain Survey statements No. of participants (n =90) Mean Median
| s.d. 2D 3N 4A 5 SA Less than Agreement
Agreement (4-5)
(1-3)
I. Knowledge I.1 I know what cognitive-communication 0 (0) 12 (13.3) 17 (18.8) 44 (48.9) 17 (18.8) 29 (32.2) 61 (67.8) 3.73 4.00

disorders are and how they differ from both
developmental communication disorders and
aphasia in children and adolescents

1.2 | know how to undertake cognitive- 6 (6.7) 29 (32.2) 18 (20) 29 (32.2) 8 (8.9) 53 (58.8) 37 (41.2) 3.04 3.00
communication assessments with children and
adolescents who have a history of TBI

Average domain score (45.5) (54.5) 3.40 -

2. Skills 2.1 | have been trained in selecting appropriate 14 (15.5) 36 (40) 19 (21.1) 14 (15.5) 7 (7.8) 69 (76.7) 21 (234) 2.60 2.00
assessments/tools to use when assessing
cognitive-communication disorders in children
and adolescents who have a history of TBI

2.2 | have the skills to generate a clear 8 (8.9) 26 (28.9) 21 (23.3) 27 (30) 8 (8.9) 55 (61.1) 35 (38.9) 3.01 3.00
assessment plan when assessing cognitive-

communication disorders in children and

adolescents who have a history of TBI

Average domain score (68.9) (1)) 2.81 -
3. Social/ 3.1 As a speech pathologist, it is not my job to 56 (62.2) 26 (28.9) 5(5.6) I (1.1) 2(22) 82 (91.1) 8 (8.8) 4.48" 5.00"
professional role assess cognitive-communication disorders (R)
and identity A A

8 (8.8) 82 (91.1)

3.2 It is my responsibility to work collaboratively 0 (0) 0 (0) 333 38 (I11.5) 49 (54.4) 333 87 (96.6) 4.51 5.00

with other healthcare professionals to complete

cognitive-communication assessments for

children and adolescents following TBI

Average domain score (6.1) (93.9) 4.51 -
4. Beliefs about 4.1 | am confident that | can undertake cognitive- 5 (5.5) 21 (23.3) 24 (26.7) 30 (33.3) 10 (11.1) 50 (55.6) 40 (44.4) 3.21 3.00
capabilities communication assessments with children and

adolescents

4.2 | feel that | received adequate knowledge and 23 (25.6) 39 (43.3) 19 (21.1) 7 (7.8) 2(22) 81 (90) 9 (10) 2.18 2.00

training in my tertiary speech pathology training

to assess cognitive-communication disorders in

paediatric/adolescent populations following TBls

Average domain score (72.7) (27.2) 2.71 -
5. Optimism 5.1 I believe that undertaking cognitive- 0 (0) 0 (0) 4 (44) 48 (53.3) 38 (42.2) 4 (44) 86 (95.6) 4.38 4.00

communication assessments with children and

(Continued on next page)
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Table 4. (Continued)
Domain Survey statements No. of participants (n=90) Mean Median
I s.d. 2D 3N 4A 5 SA Less than Agreement
Agreement (4-5)
(1-3)

adolescents with a history of TBI will positively

impact upon their therapy outcomes

5.2 Completing cognitive-communication I (1.1) 0 (0) 1 (1.1) 40 (44.4) 48 (53.3) 2(22) 88 (97.8) 4.49 5.00

assessments will improve families’ understanding

of their child’s impairments

Average domain score (3.3) (96.6) 4.44 -
6. Beliefs about 6.1 1 do not believe that undertaking cognitive- 57 (63.3) 27 (30) 1 (1.1) 2 (22) 3(3.3) 85 (94.4) 5(5.5) 448" 5.00"
consequences communication assessments with children and

adolescents with a history of TBI is important for

intervention planning (R)

5 (5.5 85 (94.9"

6.2 If | undertake cognitive-communication 0 (0) 0 (0) 13 (14.4) 47 (52.2) 30 (33.3) 13 (14.4) 77 (85.5) 4.19 4.00

assessments, the educational and social outcomes

for children and teens that have sustained a TBI

will be better

Average domain score 9.9 (90.0) 4.34 -
7. Reinforcement 7.1 When | complete cognitive-communication 0 (0) 19 21.1) 57 (63.3) 9 (10) 5 (5.6) 76 (84.4) 14 (15.5) 3.00 3.00

assessments with children and adolescents who

have sustained a TBI, | get recognition from

clients

7.2 When | engage in professional development I (I.1) 13 (14.4) 44 (48.8) 28 (31.1) 4 (44) 58 (64.4) 32 (35.5) 3.23 3.00

related to cognitive-communication assessments,

| get recognition from my workplace

Average domain score (74.49) (25.5) 3.12 -
8. Intentions 8.1 | always intend to consider if a child or 0 (0) 4 (44) 28 (31.1) 36 (40) 22 (24.4) 32 (35.6) 58 (64.4) 3.84 4.00

adolescents requires a cognitive-communication

assessment if they have experienced a

previous TBI

8.2 | always intend to identify case history factors 3(33) 18 (20) 27 (30) 28 (31.1) 14 (15.6) 48 (53.3) 42 (46.6) 3.36 3.00

that may indicate that a child or adolescent has

previously experienced a mild TBI (e.g.

concussion)

Average domain score (44.5) (55.5) 3.6 -
9. Goals 9.1 I aim to undertake cognitive-communication 0 (0) 8 (8.9) 19 (21.1) 36 (40) 27 (30) 27 (30) 63 (70) 391 4.00

assessments when a child or adolescent that has

(Continued on next page)
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Table 4. (Continued)

Domain

Survey statements

2D

No. of participants (n = 90) Mean Median

3N 4A 5 SA Less than Agreement
Agreement (4-5)
(1-3)

10. Memory,
attention, decision
processes

I'l. Environmental
context and
resources

12. Social
influences

sustained a TBI reports difficulties
communicating in their school or social
environment

9.2 | aim to improve my knowledge and skills for
assessing cognitive-communication abilities in
children and adolescents following TBI

Average domain score

10.1 | have a clear system for confirming that |
have undertaken cognitive-communication
assessments for each paediatric/adolescent client
who presents with a history of TBI

10.2 | am able to determine if developmental
communication assessments, aphasia assessments
or cognitive-communication assessments need to
be completed with children or adolescents who
have a history of TBI

Average domain score

I'1.1 In the organisation that | work in, | have
enough time and clinical support to plan
cognitive-communication assessments for
children and adolescents

11.2 Management in my workplace provide
opportunities for professional development to
extend my clinical knowledge of paediatric/
adolescent cognitive-communication assessment

Average domain score

12.1 | am more likely to undertake cognitive-
communication assessments with children and
adolescents with a history of TBI if my colleagues
regularly complete such assessments

12.2 My colleagues consistently undertake
cognitive-communication assessments with
children or adolescents following TBI

Average domain score

1 (122)

4 (44)

7(7.8)

4 (44)

3(3.3)

15 (16.7)

31 (34.4)

18 (20)

33 (36.7)

1 (122)

9 (10)

24 (26.7)

19 (2.1) 45 (50) 25 (27.8) 20 (22.2) 70 (77.8) 4.04 4.00

(26.1) (73.9) 4.01 =
28311 16(17.7) 4 (4.4) 70 (77.7) 20 (22.2) 237 3.00

25(277) 32(355) 11 (122) 47 (52.2) 43 (47.7) 331 3.00

(65.1) (35.0) 2.84 -
18 (20) 27 (30) 5 (5.6) 58 (64.4) 32 (35.6) 2.83 3.00

32355  33(367) 10(ILI) 47 (52.2) 43 (47.8) 227 3.00

(58.3) “41.7) 2.55 =
21 (233) 43 (47.7) 14 (156) 33 (36.7) 57 (633) 362 4.00

27 (30) 18 (20) 6 (6.7) 66 (73.3) 24 (26.7) 273 3.00

(55) (45) 3.21 -

(Continued on next page)
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Table 4. (Continued)

Domain Survey statements No. of participants (n =90) Mean Median
| s.d. 2D 3N 4A 5 SA Less than Agreement
Agreement (4-5)
(1-3)

13. Emotion 13.1 | find assessing children and adolescents for 5(5.6) 36 (40) 36 (40) 9 (10) 4 (4.4) 77 (85.6) 13 (14.4) 2.68" 3.00

cognitive-communication disorders following TBI

difficult

13 (14.4)% 77 (85.6)*
13.2 When | work with children and adolescents 5 (5.6) 26 (28.9) 32 (35.6) 14 (15.6) 13 (14.4) 63 (70) 27 (30) 3.04% 3.00
who have a history of TBI | feel nervous
27 (30" 63 (70"

Average domain score (22.2) (77.8) 2.86 -
14. Behavioural 14.1 | have a clear plan that allows me to identify 11 (12.2) 40 (44.4) 23 (25.6) 11 (12.2) 5(5.6) 74 (82.2) 16 (17.8) 2.54 2.00
regulation all children and adolescents that have, or

potentially have, sustained either a mild,

moderate or severeTBl on my caseload

14.2 | have a clear plan that allows me to access 10 (11.1) 36 (40) 24 (26.7) 16 (17.7) 4 (4.4) 70 (77.8) 20 (22.2) 2.64 2.00

and remain aware of current recommendations

for assessing children and adolescents with a

history of TBI

Average domain score (80) (20) 2.59 -

Italicised data indicates reversed data.
Note. Scale: | =strongly disagree, 2 = disagree, 3 = neutral, 4 = agree, 5 = strongly agree. (-) indicate data not calculated; (R) = reversed data.

ABased on reversed scores.
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% 97%
94%
90%

Optimism

Social professional role and identity
Beliefs about consequences

Goals

Intentions

Knowledge

Social influences

Environmental context and resources

TDF domains

Memory, attention, and decision processes
Skills

Beliefs about capabilities

Reinforcement

Emotion

Behavioural regulation

0% 25%

50%
Agreement vs less than agreement (%)

M Less than agreement (%) (1 = Strongly disagree; 2 = Disagree; 3 = Neutral)

Agreement (%) (4 = Agree; 5 = Strongly agree)

language (see Table 3). Twenty percent of Australian SLPs
reported measuring quality of life (QoL) or psychosocial
outcomes of children and adolescents with TBI (n = 10/
50; 20%) (see Table 2).

Almost 70% (n = 36) of Australian SLPs who reported
undertaking assessments with children and adolescents with
TBI reported doing so more than 12 months following a child's
or adolescent's injury. More than 90% (n = 46) of Australian
SLPs reported recommending ongoing monitoring and
reviews, primarily when parental or child-based concerns
arose (n = 29; 58%), or when clients reached new develop-
mental, transitionary time points (n = 28; 56%) (see Table 2).

Australian SLPs reported mostly working with other health
professional in a multi-disciplinary capacity to assess CCDs
(n = 18/37; 48.6%). Most Australian SLPs reported working
with clinical psychologists (‘sometimes” n = 21/32; 65.6%),
occupational therapists (‘sometimes” n = 22/37; 59.5%) and
neuropsychologists (‘sometimes™ n = 20/37; 54.1%) (see
Table 2).

Australian SLPs reported using a total of 52 measurement
instruments to assess the cognitive-communication abilities,
QoL and psychosocial outcomes of children and adolescents
with TBI. The most frequently reported measurement instru-
ment was the Clinical Evaluation of Language Fundamentals
— Fifth Edition (Semel et al. 2014) (n = 32; 86.5%). The
Paediatric Quality of Life Inventory (Varni et al. 1999) was
the most commonly reported measurement instrument for
measuring QoL and/or psychosocial impacts (n = 4/10;
40%) (see Table 3).

What are the facilitators and barriers to Australian
SLPs’ assessment of CCDs in clinical practice?

A total of 90 Australian SLPs rated all TDF statements, and
their responses were included in the final analysis (see

74%

56%
54%
45%
42%
35%
31%
27%
26%
22%
20%

75% 100%

Fig. 3. Percentage of Australian SLPs pro-
viding agreement responses (agree and
strongly agree) and less than agreement
responses (strongly disagree, disagree, and
neutral) to the TDF domains.

Table 4). The overall agreement and disagreement percent-
ages for all Australian SLPs (n = 90) for each TDF domain
are shown in Fig. 3. Having ‘optimism’ was identified as a
primary/key facilitator for completing cognitive-
communication assessments in clinical practice, with more
than 90% of SLPs agreeing that undertaking cognitive-
communication assessments with children and adolescents
with a history of TBI positively impacts upon therapy out-
comes (see TDF statement 5.1) and improves families’ under-
standing of their child’s impairments (see TDF statement
5.2). The domains of (1) ‘social professional role and iden-
tity’ (94%), (2) ’beliefs about consequences’ (90.0%) and (3)
’goals’ (74%) were also identified to be positive facilitators.
That is, SLPs believed that assessment was (1) part of their
role, (2) important for a child or adolescent’s intervention
and outcomes and (3) something that they aimed to under-
take and to improve their knowledge and skills within.

Eight TDF domains had disagreement levels greater than
50% and so were considered to be barriers to Australian SLPs’
abilities to undertake cognitive-communication assessments
in clinical practice (i.e. ‘behavioural regulation’ (80%); ‘emo-
tion’ (78%); ‘reinforcement’ (74%); ‘beliefs about capabilities’
(73%); ‘skills’ (69%); ‘memory, attention and decision pro-
cesses’ (65%); ‘environmental context and resources’ (58%);
and ‘social influences’ (55%)). ‘Behavioural regulation’ state-
ments relating to SLPs having plans for identifying all children
and adolescents with TBI (14.1) and for accessing research to
remain aware of current recommendations (14.2) had the
highest disagreement percentage (80%) and so were consid-
ered to the primary barriers to Australian SLPs’ abilities to
undertake cognitive-communication assessments in clinical
practice (see Fig. 3 and Table 4).

Figures contained in Supplementary Files S3 and S4 show
the agreement and disagreement percentages for SLPs work-
ing within specific sectors (workplace) and with varying
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years of clinical experience respectively (see Supplementary
Files S3 and S4). Closer examination of agreement and
disagreement percentages within specific workplace sectors
showed variance in terms of the TDF domains that were
considered to be primary barriers (see Supplementary File
S2). ‘Optimism’ and ‘social professional role and identity’
were primary facilitators across sectors (see Supplementary
File S2), and ‘behavioural regulation’ remained the primary
barrier to Australian SLPs in private practice (89.1%), the
Department of Education (93.3%) and non-governmental
organisations (95%). In comparison, Australian SLPs work-
ing in the Child Development Service (n = 3) reported ‘emo-
tion’ to be the primary barrier (100%) to their clinical
practice, reflecting perceived difficulty in undertaking
assessments and feelings of nervousness. SLPs in (1) health
(n = 20), (2) Juvenile Justice Service (n = 2), and (3) ‘other’
(n =7) sectors reported ‘(i) reinforcement’ from -clients
(statement 7.1) or from their workplace (statement 7.2);
(i) having sufficient time, support (statement 11.1) and
opportunities for professional development (statement
11.2); and (iii) having confidence (statement 4.1) and/or
training in assessing CCDs to be the primary barriers to
their assessments respectively (67.5%; 100%; 78.6%) (see
Supplementary File S2).

‘Social professional role and identity’ continued to be a
facilitator to SLPs’ abilities to assess the cognitive-
communication abilities of children and adolescents with
TBI, regardless of clinicians’ years of clinical experience
(see Supplementary File S3). For clinicians with no experi-
ence/less than 1 year of clinical experience supporting chil-
dren and adolescents with TBI (n = 50) and 4-6years of
professional experience (n = 7), ‘behavioural regulation’
continued to be the primary barrier in clinical practice
(see Supplementary File S3). For clinicians with 1-3 years
of experience supporting children and adolescents with TBI
(n = 14), ‘emotion’ (82.1%) was reported to be the primary
barrier in clinical practice, whereas for clinicians with
7-10years of experience (n = 8) or more than 10 years’
experience (n = 11), the primary barriers were reported to
be ‘beliefs about capabilities’ (56.3%) and ‘reinforcement’
(72.7%) respectively (see Supplementary File S3).

Discussion

The overall aim of this study was to explore the measure-
ment practices of Australian SLPs when assessing CCDs in
children and adolescents with TBI. Results from this study
identified an inconsistent approach to clinical measurement
and barriers to assessment, which reinforce calls for stan-
dardisation of TBI outcome measurement (Maas et al. 2017).
Despite this, SLPs reported strong optimism, beliefs about
consequences and professional identify with regards to
assessing CCDs, regardless of workplace sector or years of
experience (see Fig. 3, Table 4 and Supplementary Files S3,

S4). Key findings from this study are discussed with respect
to relevant research, including recommendations for paedi-
atric TBI management (Mei et al. 2018), published research
showing clinical heterogeneity (Covington and Duff 2021)
and the presence of hidden populations (e.g. Esterman et al.
2018; Linden et al. 2020; Cusimano et al. 2021), to highlight
current challenges that may exist for Australian SLPs in
clinical practice.

Clinical challenge I: identifying all children and
adolescents with CCDs arising from TBI in case
history interviews

This study aimed to understand the case history practices of
SLPs when assessing children and adolescents both with
documented TBI and without. More than half of the respon-
dents reported ‘never’ enquiring about the incidence of car
accidents, family violence, falls, sporting accidents and/or
concussions when undertaking a case history with children
and adolescents in general clinical practice (i.e. when a
history of TBI had not been reported by families) (see
Fig. 1). This finding is of concern, given (1) the significant
number of children and adolescents living with undiagnosed
brain injury (Cantor et al. 2004; Leo and McCrea 2016) and
(2) families may fail to associate later-presenting CCDs with
a previous TBI even if formal diagnosis has occurred
(Turkstra et al. 2015), potentially resulting in important
information not being shared with clinicians. Clinicians
who do not routinely enquire about a range of TBI causes
during case history interviews may fail to identify the under-
lying cause of a child's or adolescent's communication diffi-
culties. Hence, it may be important for the profession
moving forward to incorporate case history questions that
explore a range of TBI causes into their general case history
interviews. TBI populations show heterogeneity in their
injury causes and general presentations (Covington and
Duff 2021), and without first identifying the risk of TBIs,
clinicians may struggle to work backwards and consider the
likelihood of a secondarily occurring CCD.

The ‘one size fits all’ nature of TBI research (Maas et al.
2017) may cause additional challenges for clinicians
attempting to develop their own case history practices in
the absence of comprehensive guidance. Although results
showed that clinicians intend to identify all children and
adolescents with CCDs from TBIs (see Table 4, TDF state-
ment 8.1), many SLPs reported experiencing barriers in
having clinical plans that allowed them to actually do so
(see Table 4, TDF statement 14.1). The generic nature of TBI
research may mean that research fails to translate and be
useful in clinical settings where clinical heterogeneity exists.
Emerging research demonstrates that ‘silent’ populations
have increased risk of TBI compared to the general popula-
tion (e.g. Esterman et al. 2018; Linden et al. 2020; Cusimano
et al. 2021); for example, Aboriginal peoples experience a
two-fold increase in risk of brain injury compared to the
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general Australian population (Fitts et al. 2019); an
increased risk for juvenile offenders, children with pre-
existing diagnoses and victims of abuse has also been estab-
lished (e.g. McKinlay et al. 2012; Fitts et al. 2019; Cusimano
et al. 2021; Martin et al. 2022). Without guidance, the onus
falls on clinicians to be aware of the heightened risks of
brain injury for such silent populations and to account for
differences in family awareness, injury causes, personal fac-
tors, CCD outcomes and environmental factors in their case
history practices. Therefore, it is understandable that
Australian SLPs across sectors have reported that generating
clinical plans is a primary barrier to their case history
practices (see Supplementary File S2), a finding that only
improved when SLPs had at least 7-10 years of experience
(see Supplementary File S3). Ultimately, greater guidance
on the far-ranging causes of TBIs and the clinical heteroge-
neity of paediatric CCD populations is needed so that all
children and adolescents with brain injury can be readily
identified through case history practices. Greater represen-
tation of injury causes, ethnicities, races, genders and psy-
chosocial variables within future guidance would not only
enable better clinical identification but would also ensure
that research can actually generalise and be implemented in
clinical practice where heterogeneity exists, thereby reduc-
ing research wastage.

This study also examined the case history practices of
SLPs across a range of sectors (see Table 1). Given the
barriers that can exist for silent populations accessing
healthcare (Gilbert and Partridge 2012; Elkington et al
2019; Department of Social Services 2021; Green et al.
2021; Nolan-Isles et al. 2021), it may stand to reason that
many children and adolescents with TBI access or present to
SLP services outside of dedicated brain injury sectors
(e.g. youth justice sector, Department of Education). Thus,
there is a need for all SLPs, across sectors, to be able to
confidently undertake case histories and CCD assessments
with children and adolescents with TBI. Yet results from TDF
analysis revealed that feelings of difficulty and nervousness
(see Table 4, statements 13.1-13.2) and beliefs about
capabilities (see Table 4, statements 4.1-4.2) were consistent
barriers to SLPs’ assessment practices across sectors (See
Supplementary File S2). Such results establish, for the first
time, the need for all Australian workplaces to receive guid-
ance on case history and assessment practices for paediatric
populations with CCDs from TBI. There may also be need for a
range of CCD case history practices to be developed, such
that SLPs working in distinct sectors (e.g. Juvenile Justice)
can aptly probe not only for possible causes of TBI but
environmental and family factors that markedly influence
their clients’ recovery and ongoing development after injury
(e.g. Yeates et al. 2012; Ryan et al. 2016, 2017). However, for
some workplaces, this may be additionally challenging, given
the reported barriers in time, resources and reinforcement
that were also reported (see Supplementary File S2). The
perceived barriers in undertaking and developing plans to

support case history interviews that were reported in this
study may mean that some CCDs post-TBI are missed in
Australian clinical practice. This is of concern, as clinicians
must be able to identify the possibility of a child or adolescent
presenting with a CCD if they are to make deliberate choices
in their measurement practices to achieve accurate and pre-
cise assessments.

Clinical challenge 2: measurement inconsistency

Analysis of findings highlighted that SLPs are not using a
common approach to CCD assessments, with 52 distinct
measurement instruments (see Table 3), a range of con-
structs (see Table 3) and differences in interdisciplinary
practices being reported (see Table 2). Application of the
TDF within this study provides the first insight into possible
reasons for the lack of consistency, with participants report-
ing not receiving tertiary training to support their selection
of appropriate measurement instruments to use when assess-
ing CCDs (see Table 4, TDF 2.1; mean = 2.60). Although not
specifically queried within this study, barriers with tertiary
education may also have included limited clinical education
and exposure to paediatric TBI populations during under-
graduate and/or post-graduate training. Participants also
reported perceived barriers in the TDF domain of ‘environ-
mental context and resources’ (i.e. time, support and oppor-
tunities for professional development) (see Table 4, TDF
statements 11.1-11.2; mean = 2.83, 2.27 respectively)
across sectors, paralleling findings by Kwok et al. (2022).

The reduced QoL of children and adolescents with TBI
and the impacts of a range of psychosocial factors on recov-
ery have been reported within the research literature
(e.g. health-related QoL (Gabbe et al. 2010), friendship
quality (Heverly-Fitt et al. 2014) and incarceration (Seagly
et al. 2018)). Yet results indicated that the majority of SLPs
reported not measuring QoL or psychosocial constructs
(n = 40; 80%); see Table 3). SLPs’ tendency to not measure
QoL may simply reflect differences that were also reported
in how SLPs complete CCD assessments (i.e. in different
interdisciplinary arrangements) and in working with differ-
ent health professionals (see Table 2). Yet if clinicians are
prioritising other constructs ahead of QoL, results may
reinforce recent movements within the speech pathology
profession towards measuring ‘meaningful’ health outcomes
(Morris et al. 2015; Wallace et al. 2017; Janik Blaskova and
Gibson 2021), particularly due to the finding that clinicians
and clients with TBI can have different perspectives on
which constructs are most important to measure in clinical
settings (Tate 2014).

Ultimately, inconsistencies in measurement practices have
implications for individuals, health services and research
advancement. Incorrect/missed diagnoses, treatment selection
and prognostications from measurement inconsistencies may
have real life consequences for individuals and cohorts of
individuals (e.g. juvenile offenders). For clinicians, it also
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may make referring and managing children and adolescents
with TBI across sectors or service deliveries challenging,
particularly if health services also have different terminolo-
gies for CCDs and CCD outcomes (Ciccia et al. 2021).
Inconsistencies in the selection of measurement instruments
and constructs also results in incomparable client data,
which can impact upon continuity of care. Inconsistencies
in measurement practices further limit the potential for
meta-analysis of clinic-based data to further progress
research in this area. Without consistent measurement, clini-
cal data is not comparable, and robust data sets cannot be
established to inform upon future clinically relevant research
(Maas et al. 2017).

Clinical challenge 3: knowing what to measure

Results indicated that a range of constructs were measured
through measurement instrument selection, including
language, symbolic play and disability (see Table 3).
Inconsistencies in the selection of constructs may reflect
SLPs’ difficulties in knowing which constructs are the most
important to measure when assessing CCDs. Emerging
recommendations and guidance on construct selection
have been published (McCauley et al. 2012; Maas et al.
2017; MacDonald 2017; Mei et al. 2018), but by design,
they relate to the selection of constructs for research pur-
poses (McCauley et al. 2012) or to research that has not
integrated the perspectives of children and adolescents with
CCDs (MacDonald 2017; Mei et al. 2018) or is not specific to
CCDs (Maas et al. 2017; Mei et al. 2018) (for comprehensive
discussion see Crumlish et al. 2022). In the absence of a core
outcome set or explicit recommendations, best-practice
is unknown, and determining ‘important’ constructs to
measure likely reflects clinicians’ understandings of the
range of CCD outcomes, childhood and adolescent develop-
ment, and recovery trajectories, as well as an understanding
of the health outcomes that are most meaningful for/to
children and adolescent clients and their families.
Interestingly, the top five measurement instruments
(each reported by >55% of respondents) all measured the
construct of language (see Table 3). Although SLPs’ knowl-
edge of the difference between CCDs and developmental
language disorders (DLDs) were reported to be a facilitator
to their assessments (see Table 4, TDF statement 1.1), over-
reliance on single sentence, oral language measurement
instruments may reflect difficulties with delineating DLDs
from CCDs in clinical practice and the need to continue
bringing attention to the role of discourse and communica-
tion assessments for children and adolescents with TBI.
Alternatively, it may reflect SLPs measuring language in
lieu of communication due to the need to measure ‘some-
thing’ in light of a shortage of appropriate/purposefully
developed paediatric CCD/TBI measurement instruments
(Mei et al. 2018). Regardless of why, the measurement of
single sentence language abilities may miss CCDs and lead

to missed diagnoses, poor treatment outcomes and incorrect
prognostications, ultimately causing children and adoles-
cents with subtle CCDs to be ‘falling through the cracks’
(Ciccia et al. 2021, p. 856). Although it may be important to
measure language in the early stages of recovery to deter-
mine return to typical baseline (Mei et al. 2018), other
outcomes, such as ‘communication’ (Chapman et al. 2016),
‘quality of life’ and ‘discourse’, may be of equal or more
importance as children and adolescents enter into the
chronic stages of recovery and ongoing development. As
highlighted by Mei et al. (2018) and others (Hill et al
2018), more research is particularly needed to support
discourse language measurements for children and adoles-
cents with brain injuries. Language sampling in the form of
narrative retell (83.8%; n = 31) and play-based interactions
(75.7%; n =28) were also reported by SLPs (see
Table 3), although conversational, expository and persua-
sive discourses were not. Such discourses, in both spoken
and written formats, would have significance for children's
and adolescents’ social interactions, as well as their aca-
demic success, particularly as they progress through higher
schooling years (Heilmann et al. 2020; Lundine 2020).

SLPs must also be cautious of relying upon adult
cognitive-communication recommendations when consider-
ing which constructs to measure. Although adult cognitive-
communication guidelines are comparatively well-established
(e.g. Institut national d’excellence en santé et en services
sociaux-Ontario Neurotrauma Foundation 2017; Ontario
Neurotrauma Foundation 2018; e.g. Togher et al. 2014),
marked differences between adult and paediatric brain inju-
ries necessitate different approaches to assessment (Byom
et al. 2014). Qualitative analysis of open-ended statements
revealed, ‘CCD assessments are more developed in the adult
world. I am in an adult Special Interest Group as well and they
talk about CCD in a different way from how we perceive it in
paediatrics. It requires a lot of thought, experiment even and
problem solving to translate this knowledge to children due to
the age at which injury occurs and interrupts with where they
are on their developmental trajectory.... We have a long way
to go in the paediatric area with getting CCD recognised as an
entity of TBI'.

Clinical challenge 4: Australian SLPs (regardless
of sector and experience) seek training and
professional development opportunities

The key perceived barriers to CCD assessments were beha-
vioural regulation, emotion and reinforcement (see Fig. 3
and Table 4). This suggests that, as a profession, SLPs’
feelings of nervousness and difficulty, the development of
clinical plans and receiving recognition are the key barriers
to their abilities to undertake CCD assessments. However,
specific analysis according to SLPs’ years of experience or
sector did show variance. Interestingly, even clinicians with
7-10 years or more than 10 years of experience reported the
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TDF domain of ‘beliefs about capabilities’ to be a key per-
ceived barrier in their CCD assessments (see Supplementary
File S3). As TDF statements concerning tertiary education
and training were key barriers for the SLP profession
(see Table 4, TDF statements 2.1 and 4.2), such results
may indicate the need for additional training and clinical
experience for students, as well as professional development
opportunities for clinicians of all experience levels. The
benefits of additional TBI training have also been supported
by Duff and Stuck (2015), who predicted that increased
training in TBI for American SLPs would improve service
delivery to school-aged children with brain injuries.

Strengths, limitations and future directions

To the authors’ knowledge, this is the first study to explore
the measurement practices of SLPs undertaking CCD assess-
ments with children and adolescents with TBI and the barri-
ers and facilitators to assessments through the application of
a behaviour change framework. This study also took a
unique perspective, recruiting SLPs working within dedi-
cated and non-dedicated brain injury services in an attempt
to understand the measurement practices and clinical barri-
ers that exist profession-wide. Positively, this study success-
fully recruited SLPs from every state and territory within
Australia, across a range of sectors and with varying years of
professional experience. This was considered to be an
important recruitment strategy by the authorship team,
given that most brain injuries are mild and unreported
(Leo and McCrea 2016) and as both specialist and generalist
SLPs are likely to be involved within the management of
children and adolescents with brain injury (Turkstra et al.
2015; Ciccia et al. 2021), particularly those within silent
populations.

A key limitation of this study was its specific focus on
Australian clinical practice. However, results may still be of
interest to an international readership, given Australia’s
multiculturalism, Indigenous populations, rates of sport
among children and adolescents, and dedicated roles of
SLPs within Juvenile Justice services, all factors that have
been the focus of emerging paediatric TBI research interna-
tionally (e.g. Lequerica and Krch 2014; Lakhani et al. 2017;
Snow 2019; Johnson et al. 2021). However, future studies
may aim to understand if the patterns of CCD measurement
practices identified within Australia exist more globally.
Additionally, as some questions within the survey had
lower response rates, data for such items would not have
reflected the views and experiences of all participants.
Finally, a greater number of participants may also have
engaged within this study, had it not been undertaken dur-
ing the COVID-19 pandemic.

Measurement inconsistency and barriers to clinical prac-
tice in this study support the need for more comprehensive
guidance for clinicians. However, more primary research is
needed to support the development of such guidance.

Although many gaps exist, a prudent next step may be to
understand the most important outcomes to measure for
children and adolescents with CCDs post-TBI. Such informa-
tion could then be integrated with previous research to
continue contributing towards the important strides that
were achieved by Mei et al. (2018) and to give specific
focus to CCDs. This understanding could also subsequently
inform measurement instrument development/validation,
timing of measurement and the development of much
needed treatment research, allowing for the Lancet
Commissions’ recommendations of both measurement stan-
dardisation and treatment development (Maas et al. 2017)
to be achieved. This would also allow for the advancement
of paediatric CCD research to continue evolving in a system-
atic and efficient manner.

Conclusion

Despite the individual and social imperatives, clear guidance
for the reliable, valid and evidence-based measurement of
paediatric CCDs arising from TBIs, particularly for silent
populations, does not yet exist. Results from this study
identified inconsistencies in measurement practices and
barriers to assessment for Australian SLPs working within
health, disability, education, non-governmental organisa-
tions, private practice and juvenile justice sectors. The devel-
opment of comprehensive and specific paediatric CCD
guidelines would not only support measurement standardi-
sation but would also ensure that measurement practices are
evidence-based, consistent and contributing towards mean-
ingful health outcomes for children and adolescents with
CCDs. An important next step in developing comprehensive
guidelines may be achieving consensus among a range of
stakeholders on which constructs are most important to
measure for children and adolescents with CCDs post-TBI.

Supplementary material

Supplementary material is available online.
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