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Abstract 

Background: Transdisciplinary approaches can streamline processes and build workforce capacity by blurring tra‑
ditional responsibilities and integrating aspects of care. Emerging evidence shows transdisciplinary approaches can 
improve time‑efficiency, quality of care and cost‑effectiveness across various healthcare settings, however no empiri‑
cal study is based on an acute stroke unit.

Methods: The SPIRIT checklist was used to guide the content of the research protocol. The study is a pragmatic 
pre−/post‑ mixed methods four‑phase study with a 3‑month follow up, based at the Mater Hospital Brisbane. 
Participants experiencing stroke symptoms will be recruited as they are admitted to the acute stroke unit. Patients 
presenting with mild stroke symptoms or Transient Ischaemic Attack will be allocated to Phase 1 (baseline) or Phase 
2 (implementation), while patients presenting with moderate to severe stroke symptoms will be allocated to Phase 
3 (baseline) or Phase 4 (implementation). Participants in baseline Phases 1 and 3 will receive standard allied health 
assessment, while participants in implementation Phases 2 and 4 will receive the novel transdisciplinary assessment. 
For the primary aim, allied health professionals will time their assessments to evaluate time taken to administer a 
novel transdisciplinary assessment, compared to usual discipline‑specific assessments. Non‑inferiority of the novel 
transdisciplinary assessment will also be explored in terms of patient safety, compliance to national standards, use 
of the assessment, and stakeholder perceptions. A retrospective medical record audit, staff focus group, patient/staff 
surveys, and patient phone interviews at 3‑months will be completed. Quantitative results will be estimated using 
general linear and logistic regression models in Stata 15.1. Qualitative results will be analysed using frequency counts 
and NVivo software. An economic evaluation will be performed using three scopes including the allied health assess‑
ment, hospital admission, and patient outcomes at 3‑months.

Discussion: When designing the study, pragmatic factors related to staff willingness to be involved, patient safety, 
and existing clinical pathways/processes were considered. To address those factors, a co‑design approach was taken, 
resulting in staff buy‑in, clinically relevant outcome measures, and the pre−/post‑ four‑phase study design.

Trial registration: Australian New Zealand Clinical Trials Registry (ANZCTR), ACTRN12621000380897. Registered 06 
April 2021 ‑ retrospectively registered, https:// www. anzctr. org. au/ Trial/ Regis trati on/ Trial Review. aspx? id= 38133 9& isRev 
iew= true
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Background
Allied health professionals (AHPs) are central to the pro-
vision of quality stroke services. The Australian stroke 
guidelines state that all people experiencing stroke should 
receive physiotherapist assessment within 24–48 hours of 
admission to hospital, and assessment by occupational 
therapists and speech pathologists within 48 hours of 
admission [1]. While each AHP has a clearly defined role, 
overlapping skills and knowledge result in some assess-
ment tasks and questions being administered repeat-
edly by different clinicians [2–4]. At the Mater Hospital 
Brisbane (MHB) Acute Stroke Unit (ASU), the physio-
therapist, occupational therapist, and speech pathologist 
assess patients presenting with stroke separately. How-
ever, these discipline-specific assessments overlap, for 
example the physiotherapist and occupational therapist 
both assess upper limb function and gather information 
on previous level of function and the home environ-
ment. Such duplication across allied health assessments 
is unnecessary, inefficient, and AHP time could be better 
utilised.

A transdisciplinary approach to allied health stroke 
assessment could streamline AHP services, which is per-
tinent given the increasing consumer demand for stroke 
care. In Australia, the number of new stroke diagno-
ses per year is predicted to grow from 27,000 in 2020 to 
exceed 50,000 by 2050 [5]. Transdisciplinary approaches 
are defined by their potential to build workforce capacity 
by blurring lines of traditional responsibilities and inte-
grating aspects of care (such as assessment) to enable a 
single team member to deliver the occasion of service [6–
9]. There is emerging evidence that demonstrates, when 
compared to usual care, hospital-based allied health 
transdisciplinary teams improve AHP time-efficiency, 
quality of care, and are cost-effective [3, 10, 11]. No nega-
tive or harmful outcomes were reported [3, 10, 11]. When 
pilot testing the allied health transdisciplinary assess-
ment to be used in this study, the authors demonstrated 
a mean time saving of 103 minutes when the transdisci-
plinary assessment was used (42 minutes), compared to 
usual single-dicipline assessments (145 minutes) [12]. 
A time saving of 103 minutes could be clinically signifi-
cant. For example, AHPs would have more time available 
to commence rehabilitation earlier in the patient episode 
of care, thereby aligning the service more closely with 
national stroke guidelines [1]. The pilot testing served as 
proof of concept for the study proposed in this paper. To 
the author’s knowledge, no other empirical studies have 

evaluated transdisciplinary approaches on ASUs. Due to 
the low volume of empirical evidence pertaining to trans-
disciplinary approaches on ASUs, alongside the potential 
for transdisciplinary approaches to streamline stroke ser-
vices, empirical research is warranted in this field.

Methods/design
The SPIRIT checklist was used to guide the content of the 
protocol (see Additional file 1).

Study aim
The primary aim of this research is to understand the 
benefits (or otherwise) of implementing a novel Trans-
disciplinary Initial Neurological Screening Assessment 
(TINSA) on the MHB ASU. We hypothesise that com-
pared to the existing discipline-specific allied health 
stroke assessments, utilising the TINSA will reduce allied 
health assessment time by at least 20 minutes during the 
initial occasion of service, without reducing quality of 
care. Secondary aims are to evaluate use of AHP time 
across the participant hospital admission, quality of care 
provided by AHPs in terms of patient safety and com-
pliance to national stroke guidelines, clinical utility of 
the novel TINSA, economic implications of implement-
ing the novel TINSA, patient and staff satisfaction, staff 
interprofessional trust, and staff confidence to complete 
and share transdisciplinary tasks.

Study setting
This is a single-centre metropolitan clinical study, based 
at the MHB ASU. The ASU is a dedicated 7-bed unit 
within the Mater Centre for Neurosciences, which is a 
mixed publicly and privately funded hospital ward. The 
ASU is serviced by neurologists, nurses, occupational 
therapists, physiotherapists, speech pathologists, social 
workers, dieticians, and allied health assistants.

Study design
The clinical study of the TINSA is a pragmatic pre−/
post four-phase mixed methods study with non-ran-
domised comparative groups, a convergent parallel 
design, and longitudinal follow-up at 3-months after 
hospital admission. The main quantitative element of 
the study incorporates descriptive and cross-sectional 
analytic components and measures designed to evalu-
ate and compare four periods of time during which 
existing and new transdisciplinary stroke assessments 
are evaluated (see Fig. 1). Only the allied health stroke 
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assessment component of the patient admission to the 
MHB ASU will be evaluated, and subsequent allied 
health input will continue as per usual care. Phase 1 
(baseline, usual care) and Phase 2 (implementation of 
TINSA) will recruit participants experiencing symp-
toms of mild stroke or Transient Ischaemic Attack 
(TIA) and evaluate usual assessment compared to the 
novel TINSA (respectively). Between Phases 1 and 
2, a 1-month transition phase will take place to allow 
staff to become familiar with the novel TINSA, com-
plete competency training, and practice the new clini-
cal process. Phase 3 (baseline, usual care) and Phase 4 
(implementation of TINSA) will recruit participants 
experiencing moderate to severe stroke symptoms 
to evaluate usual assessment compared to the novel 
TINSA (respectively). Phases 3 and 4 will occur in par-
allel with Phase 2 and be time-limited (3 months/phase) 
due to time constraints on the ASU. Due to the nature 
of the clinical processes and staffing on the MHB ASU, 
neither randomisation nor blinding are feasible.

Participants
Potential study participants will include eligible patients 
and staff working in the ASU.

Inclusion criteria
In Phases 1 and 2, patients who are admitted to the MHB 
ASU with a possible or confirmed diagnosis of mild 
stroke or TIA are eligible to participate in the study. Mild 
stroke or TIA are defined as presentations of mild or 
resolved neurological symptoms including limb strength 
above grade 3/5; without visuospatial or sensorimotor 
neglect; able to communicate verbally; able to follow 
a one-stage command. From the eligible participants, 
only those who score ≥ 19/30 on the Montreal Cogni-
tive Assessment (MoCA) (participants with no signifi-
cant cognitive deficits [13]) will be asked to complete the 
patient satisfaction survey and follow-up phone call at 
3-months after admission.

In Phases 3 and 4, patients who are admitted to the 
MHB ASU with a possible or confirmed diagnosis of 
moderate to severe stroke are eligible to participate in 
the study. Moderate to severe neurological symptoms 

Fig. 1 Transdisciplinary study design
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include limb strength below grade 3/5; visuospatial 
and/or sensorimotor neglect; aphasia; cognitive impair-
ment. All eligible participants (and/or an authorised 
representative) will be asked to participate in a follow-
up phone call 3-months after admission.

All consenting staff who work on the MHB ASU dur-
ing the study period will be eligible for inclusion in the 
study.

Exclusion criteria
In all phases, patients will be excluded from the study 
when admitted to the MHB ASU outside of business 
hours (i.e., outside of 0800 h – 1630 h weekdays, week-
ends, or public holidays) when allied health services 
are not fully staffed; when allied health assessment 
has already been completed during the admission; if 
a third-party professional interpreter is unavailable 
for patients from non-English speaking backgrounds; 

and/or if the patient has been included in the study 
previously.

Processes
Recruitment and consent
The study procedure for participants and staff is out-
lined in Fig. 2. Across all Phases, on day 1 of admission 
to the MHB ASU, patient participants will be recruited 
using convenience sampling (i.e., as they are admitted). 
To identify participants who meet the eligibility criteria, 
the physiotherapists and/or occupational therapists will 
review the admitting doctor note in the patient medical 
record. Participants will be provided with a Participant 
Information and Consent Form and will provide written 
consent if agreeing to take part in the study (see Addi-
tional file  2). Where it is not possible to obtain writ-
ten consent due to quick discharge from hospital (i.e., 
before day 2 on the acute stroke unit when consent is 
obtained), verbal consent will be obtained via phone 
call, as approved by the ethics committee. On day 2 of 

Fig. 2 Recruitment timeline for patients and staff
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admission, eligible patient participants will be asked to 
partake in a satisfaction survey. At 3-months after admis-
sion to hospital eligible participants (and/or authorised 
representatives) will receive a follow-up phone call to 
measure functional outcomes and quality of life.

Staff working on the MHB ASU will be provided with 
a Healthcare Provider Information and Consent Form 
before agreeing and completing the satisfaction and 
interprofessional trust surveys (see Additional file  3). 
The surveys will remain open for 5 business days and 
returned to a secure slot box or submitted online. Staff 
will be invited to participate in a focus group at the end 
of Phase 4. The ASU occupational therapists, physi-
otherapists, speech pathologists and social workers will 
be invited to complete a series of online staff confidence 
surveys before/after completing competency training and 
at monthly intervals during the implementation Phases 2 
and 4. Patients and staff may decline to consent or with-
draw their consent to participate at any point and for any 
reason without prejudice. Upon withdrawal no further 
data will be collected.

Baseline phases 1 and 3
For statistical purposes, the baseline data will be gleaned 
from Phases 1 and 3 where discipline-specific allied 
health stroke assessments are utilised within 48 hours 
for patients admitting to the MHB ASU (i.e., the existing 
physiotherapy, occupational therapy, and speech pathol-
ogy stroke assessment).

Implementation phases 2 and 4
The novel TINSA (see Additional file  4) replaces disci-
pline-specific allied health stroke assessments and will be 
utilised within 48 hours of admission to  the MHB ASU 
in Phases 2 and 4. The novel TINSA has been developed 
in full collaboration with the health professionals on the 
MHB ASU, including occupational therapy, physiother-
apy, speech pathology, social work, nursing staff, and the 
stroke clinical nurse consultant. The TINSA includes sec-
tions on social history, mood, previous level of function, 
home environment, communication, swallow, respiratory 
function, vision, cognition, upper limb function, lower 
limb function, and mobility. Due to the content and clini-
cal skills required, the TINSA can be administered by 
trained physiotherapists or occupational therapists. The 
novel TINSA was approved and published in the hospital 
Policy and Procedure Library prior to use in the study.

Alongside the TINSA, a competency training pack-
age has been developed to foster new skill attainment, 
standardise assessment administration, and support 
safe implementation of the novel TINSA. The training 
package consists of four components: 1) a comprehen-
sive manual, 2) quick reference guide, 3) nine eLearning 

Modules, and 4) a competency assessment. The nine 
eLearning Modules and competency assessment are 
mandatory components of the training package, provid-
ing targeted learning on topics which were identified as 
being beyond the usual scope of practice for a new gradu-
ate and/or experienced physiotherapists or occupational 
therapists. Martin and colleagues describe the develop-
ment of the TINSA and training package in more detail 
[12].

Outcome measures
A complete list of outcome measures is provided in 
Table 1.

Time of allied health stroke assessments (primary outcome)
Time taken (minutes) by the AHP to complete the ini-
tial stroke assessment(s) will be recorded by each AHP 
involved in the study including the occupational thera-
pist, physiotherapist, and speech pathologist. The AHPs 
will record “time in” and “time out” when completing a 
discipline-specific stroke assessment during baseline 
Phases 1 and 3, or when completing the TINSA during 
implementation Phases 2 and 4. Total assessment time 
includes: 1) time taken to read the medical record, 2) 
time taken to administer the initial patient assessment 
(excluding interruptions), and 3) time taken to document 
assessment results in the medical record.

Retrospective medical record audit
A retrospective audit of patient medical records will col-
lect data relating to time-efficiency (e.g., occasions of 
service), patient safety and adverse outcomes (e.g., num-
ber of patient falls), AHP compliance to national stroke 
guidelines (e.g., assessment completed within 48 hours of 
admission), and utility of the TINSA (e.g., number of sec-
tions completed). The audit of each participant’s medical 
record will occur at least 2 weeks after patient discharge, 
to allow sufficient time for the paper medical records to 
be scanned onto the hospital’s electronic record system 
(Verdi).

3‑month follow up
To assess intermediate-term health outcomes, a follow-
up phone call will be conducted by the Principal Investi-
gator at 3-months after admission to the MHB ASU. The 
EQ-5D-3L will be used to assess self-reported quality of 
life, where overall health states will be compared [14]. To 
promote participant retention, the Principal Investigator 
will attempt to make contact on 3 occasions and leave 
voice messages. The Modified Rankin Scale (MRS) will 
be used to assess disability/dependence in activities of 
daily living after a stroke [15]. The standardised tools and 
a period of 3-months were selected for three reasons: 1) 
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the timeframe is in line with the follow-up timeframes of 
90–180 days used by the Australian Stroke Clinical Reg-
istry [16]; 2) standardised interviews using the Modified 
Rankin Scale are recommended at 3-months (90 days) 
following hospital discharge [17]; and 3) both measures 
are used by the National Stroke Foundation and the Aus-
tralian Stroke Clinical Registry (AuSCR) for follow-up 
purposes in annual reporting [16]. Health-related ques-
tions will also be asked to assess the societal perspective 
of economic implications, focusing on falls in the com-
munity, increase in formal support services or informal 
supports, and readmissions to hospital.

Staff and patient satisfaction surveys
The patient satisfaction survey asks participants to recall 
their experience of allied health assessment the previous 
day (see Additional file 5). The survey will be completed 
in written form if the patient remains in hospital, or via 
phone call if the patient has discharged from hospital. A 
paper-based staff satisfaction survey will ask MHB ASU 
staff to reflect on their experience of the TINSA (see 

Additional file  6). Both satisfaction surveys will utilise 
open-ended and multiple-choice questions.

Staff interprofessional trust survey
Staff interprofessional trust surveys will be completed 
during the first week of Phase 1 (i.e., the start of the 
study), the last week of Phase 3 (i.e., before the novel 
TINSA is used with the moderate to severe stroke popu-
lation), and the last week of Phase 4 (i.e., the end of the 
study). Two surveys will be completed: 1) a validated 
team trust survey with relevance to healthcare [18]; and 
2)  a fit-for-purpose questions asking specifically about 
trust in transdisciplinary teams in healthcare settings 
(see Additional file 7).

Staff confidence surveys
Two online staff confidence surveys will be completed 
by occupational therapists and physiotherapists, one 
before and one after competency training. The surveys 
will ask about staff confidence to administer the TINSA. 
A series of online confidence surveys will be completed 
in monthly intervals during implementation Phases 2 and 

Table 1 List of outcome measures

Outcome Measures

Time‑efficiency • Total time of allied health stroke assessments
• Time from admission to enactment of social work referral
• Time from admission to commencement of allied health intervention/rehabilitation
• Occasions of face‑to‑face service with AHPs (occupational therapy, physiotherapy, speech pathology, social work)
• Number of referrals to AHPs (occupational therapy, physiotherapy, speech pathology, social work) where no interven‑
tion or further assessment is indicated
• Number of patients who received allied health assessment but had a negative stroke diagnosis on MRI
• Time from admission to discharge from allied health (occupational therapy, physiotherapy, speech pathology)
• Length of hospital stay

Cost savings • Economic evaluation to determine difference in utilisation of hospital resources, such as bed space and AHP time

Quality of care (patient safety) • Total number of adverse events during the hospital admission that may be related to allied health input (falls, exten‑
sion of stroke, aspiration pneumonia, pressure injuries)
• Missed allied health referrals (other than those due to a change in condition)
• Failed discharge, defined as unplanned readmission within 30 days not related to a new episode of care

Quality of care (compliance to 
national stroke guidelines)

• Time from admission to allied health assessment (occupational therapy, physiotherapy, speech pathology)
• Time from admission to commencement of allied health intervention (occupational therapy, physiotherapy, speech 
pathology)
• Time from admission to mobility assessment
• Time from admission to communication assessment

Utility of the novel TINSA • Number of sections attempted/completed on the novel TINSA
• Number of “stop and refer” prompts used on the novel TINSA
• Number of allied health referrals identified from the novel TINSA

Patient and staff satisfaction • Patient satisfaction survey
• Staff satisfaction survey
• Staff focus group

Staff trust and confidence • Staff interprofessional trust surveys
• Staff confidence surveys (pre/post competency training)
• Staff building confidence surveys (monthly intervals)

Patient outcomes at 3‑months 
from hospital admission

• EQ‑5D‑3L as a measure of quality of life
• Modified Rankin Scale (MRS) as a measure of disability
• Health event questions pertaining to community falls, hospital readmissions, help from family/friends, formal support 
services.
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4 by occupational therapists, physiotherapists, speech 
pathologists and social workers (see Additional file  8). 
The surveys ask about confidence to administer the 
TINSA, confidence to share clinical tasks, and confidence 
that referrals for other professionals are identified and 
appropriate.

Staff focus group
All staff working on the MHB ASU will be invited to join 
the staff focus group, to understand perspectives, profes-
sional impacts, benefits or drawbacks, value, challenges, 
utility, and sustainability of the TINSA. The staff focus 
group will be held at the end of Phase 4. The focus group 
will use open-ended and prompt questions and will be 
recorded and transcribed. A limit of 8 participants in 
the focus group is planned. If more staff are interested 
in being involved in a focus group, more than one group 
will be offered.

Statistical analysis
Statistical power
The power calculation demonstrates the required par-
ticipant number per phase to sufficiently power the study 
to find a minimal clinically important difference in the 
primary aim. The following time estimates represent 
the expert opinions of the AHPs working on the MHB 
ASU. The variation in time taken to complete discipline-
specific occupational therapy, physiotherapy and speech 
pathology initial stroke assessment may range from 80 
to 210 minutes total. The smallest clinically important 
improvement in time taken to allied health stroke assess-
ment would be a decrease of 20 minutes in average total 
assessment time (i.e., enough time to complete another 
occasion of service or clinical task). Assuming a similar 
distribution of patients in each assessment group, a sig-
nificance level of 0.05, 80% power and a standard devia-
tion of 25 minutes, 26 patients per group will be required 
to detect a 20-minute difference in total assessment time.

Quantitative data analysis
For each participant group, two periods of time to meas-
ure standard discipline-specific allied health assessment 
and the TINSA assessment will be evaluated and com-
pared. Patient characteristics, outcomes and quantitative 
survey responses will be summarised for each assessment 
group using frequency and percent for categorical vari-
ables, means and standard deviations for approximately 
normally distributed continuous variables, and medians 
and interquartile ranges for non-normally distributed 
continuous variables. Differences between assessment 
groups will be estimated using the general linear model 
for continuous outcomes and logistic regression for cat-
egorical outcomes. Balance of potential confounders 

between the assessment groups will be investigated and 
multivariable adjustment will be employed where there is 
an apparent confounding effect. Results will be presented 
as differences (continuous outcomes) and odds ratios 
(categorical outcomes) with 95% confidence intervals. All 
analyses will be performed using Stata 15.1 (Stata Corp, 
College Station, TX) and a p-value < 0.05 will be con-
sidered statistically significant throughout all inferential 
analysis.

Qualitative data analysis
Open-ended survey responses will be thematically ana-
lysed using NVivo Pro software (QSR International). For 
the semi-closed questions and Likert scales, percentages 
will be calculated to show how many participants agreed 
with a pre-defined answer on the survey.

Economic evaluation
An economic evaluation will be performed alongside 
this study. Compared to usual discipline-specific assess-
ment, we seek to determine the change in engagement 
of hospital resources when the novel TINSA is utilised 
with patients experiencing stroke. We expect the poten-
tial cost-saving to occur at the initial assessment phase of 
the hospital admission, while other costs incurred during 
or after the hospital admission will not be affected. The 
mean cost per patient will be calculated using a deci-
sion tree analysis with expected values calculated from 
observed patient scenarios. To do this, the analysis will 
take the approach of analysing outcomes in 3 different 
scopes from the perspective of the health sector (i.e., 
MHB where the study will take place). Scope 1 will evalu-
ate the initial assessment phase of the hospital admission. 
Use of resources including AHP time and bed space will 
be evaluated using AHP assessment times and hospi-
tal coded data. Scope 2 will encompass the entire acute 
hospital admission (inclusive of Scope 1) with multiple 
measures available from patient medical records and 
administrative data collection such as occasions of service 
by AHPs, counts of adverse events (e.g., aspiration pneu-
monia), and hospital cost per diem (including equipment, 
consumables, maintenance, and overheads). Scope 3 will 
be the broadest view, evaluated 3-months after admission 
to the MHB ASU. In this scope, an extended healthcare 
perspective will be used, where relevant health costs and 
healthcare consequences for the patient post-discharge 
will be considered. For example, counts of adverse events 
(e.g., number of falls and unplanned readmissions to 
hospital), quality of life at 3 months measured using the 
EQ-5D-3L, and increased reliance on informal/formal 
supports will be compared between groups and (where 
possible) compared to national medians/means reported 
by the Australian Clinical Stroke Registry (AuSCR). A 
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one-way sensitivity analysis will be performed to evaluate 
uncertainty in the cost estimates regarding the TINSA. 
For example, the costs of AHPs will be examined at the 
low and high ends of the clinical pay scale for the MHB 
ASU (e.g., from Health Practitioner Level 3.1 to Level 7.2) 
[19, 20]; the time of the TINSA assessment will be var-
ied to represent two standard deviations above the mean 
(i.e., the scenario where costs calculated account for 95% 
of observations); and length of stay will be varied to rep-
resent two standard deviations above/below the mean 
to capture changes in hospital cost per diem (including 
equipment, consumables, maintenance, and overheads) 
for 95% of observations.

Data management and monitoring
The Principal Investigator (AM) will be responsible for 
distribution and collection of surveys, medical record 
audits, completing the 3-month follow-up phone calls, 
and entering all data into a password-protected Excel 
worksheet. The Excel worksheet will be stored in a secure 
file and only the Principal Investigator will know the 
password. Data will be stored using numbers, where all 
categorical variables (e.g., discharge destination) will be 
assigned a numeric code. Once all participant data has 
been entered into the Excel worksheet and the study 
has closed, the data column containing the unique par-
ticipant identifiers will be deleted, leaving only the data 
of interest for statistical analysis. Participant data will 
become unidentifiable at that point. Following analysis, 
the data will be deposited in an appropriate institutional 
data repository (The University of Queensland eSpace).

During the study period, the MHB ASU team will take 
on the role of the Data Monitoring and Safety Com-
mittee (DMSC). The DMSC will meet each fortnight to 
review study conduct and patient safety. The pre-speci-
fied review, stopping and discontinuation rules include 
if 1) data are collected, managed and/or stored outside 
of the planned methods; 2) data is unable to be de-iden-
tified; and 3) there is an increase in adverse outcomes 
including patient falls, missed allied health referrals and/
or failed discharges during Phases 2 or 4 (TINSA imple-
mentation) when compared to Phases 1 or 3 (baseline). If 
adverse outcomes are deemed to have occurred because 
of the study, use of the TINSA will cease, patients will 
receive usual care, and any serious adverse events will be 
reported through the hospital procedure channels and 
to the institutional Human Research Ethics Committee 
(HREC).

Dissemination strategy
The study results will be released to clinical staff and 
managers working on MHB ASU via written communi-
cation and in-services; participants who have indicated 

interest in receiving results via written communication; 
and publicly via a peer-reviewed publication. All authors 
will contribute to results and manuscript preparation, 
and it is estimated that results will be disseminated in 
2023 to 2024.

Discussion
Originality of the study was considered and influenced 
study design. To the author’s knowledge, this is the first 
empirical study to evaluate a transdisciplinary approach 
on an ASU. Due to the novel setting, it was important to 
acknowledge the potential for an efficiency-quality trade-
off, even though transdisciplinary approaches in other 
healthcare settings (such as medical wards or community 
settings) have been shown to improve time-efficiency and 
achieve improved or equivalent quality of care [2, 3, 11]. 
Therefore, the study has a dual focus on time-efficiency 
and quality of care, recognising that earlier and faster 
assessment should not be at the expense of the quality 
of AHP assessment, patient safety, or patient outcomes. 
Accordingly, a range of time-efficiency and quality out-
comes are included in the study.

Pragmatic factors related to capacity and willingness of 
AHPs to be involved in the research, patient safety when 
receiving the transdisciplinary assessment, and inte-
gration of the transdisciplinary approach with existing 
clinical pathways were also considered when designing 
the clinical study. To address these factors, a co-design 
approach between researchers and clinicians was taken. 
Firstly, the co-design approach secured clinical staff 
buy-in and involvement in the research. For example, 
the AHPs contributed to the development of the novel 
TINSA and study design, increasing investment and 
willingness to participate in data collection by recording 
their assessment time.

Secondly, the co-design approach resulted in a fea-
sible and robust study design that mitigated potential 
implementation barriers, including concerns for patient 
safety. AHPs were concerned for the scenario where a 
patient with moderate to severe stroke is being assessed 
by a clinician who is working outside of their usual 
scope of practice (e.g., an occupational therapist com-
pleting the initial mobility assessment). To mitigate the 
concerns, the four-phase study design was selected as it 
allows for staged implementation of the novel TINSA. In 
other words, initially the TINSA will only be used with 
patients experiencing TIA/mild stroke symptoms. This 
will provide staff with time and opportunity to practice 
the TINSA, become comfortable and confident, and gain 
perspective regarding how the TINSA could be suitable 
and safe for patients experiencing more severe stroke.

Consulting with staff also ensured clinically meaningful 
outcome measures and an appropriate study design were 
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selected. As all AHPs need to know what assessment is 
being completed with patients (i.e., the novel TINSA or 
discipline-specific assessments), a blinded study was not 
possible. Furthermore, parallel study groups (as required 
for a Randomised Controlled Trial) were not practical. 
Parallel study groups would require two clinical pathways 
for the assessment and management of stroke patients. 
Treating one patient group using two clinical pathways 
was viewed as confusing, would risk inconsistent care 
and missed assessments, and complicate clinical hando-
ver between AHPs. Additionally, study results obtained 
from parallel groups might not reflect the “real-world” 
where only one clinical pathway is used. For example, 
staff satisfaction responses could be skewed, where staff 
reflect on the experience of navigating two clinical path-
ways rather than reflecting on the experience of utilising 
the TINSA. Or time-efficiency results might not be accu-
rate, as AHPs would take extra time to determine which 
patient is on what clinical pathway.

Limitations and implications
There is one main limitation of the study. This is a single-
centre study, which means the processes undertaken in 
developing and carrying out this research might not be 
suitable in other clinical settings without adaptation and 
consideration of the local context. The novel TINSA has 
been developed by AHPs (content experts) at the MHB. 
While the AHPs have clinical experience at MHB as well 
as external settings, the novel TINSA has been tailored 
for the MHB ASU. Adaption and consideration of the 
local context would be required before implementing and 
evaluating the novel TINSA in other settings. Despite 
this, the protocol paper is intended to provide a platform 
and guide future empirical transdisciplinary research.

Abbreviations
AHPs: Allied Health Professionals; MHB: Mater Hospital Brisbane; ASU: Acute 
Stroke Unit; TINSA: Transdisciplinary Initial Neurological Screening Assessment; 
TIA: Transient Ischaemic Attack; MRS: Modified Rankin Scale; DMSC: Data 
Monitoring and Safety Committee; HREC: Human Research Ethics Committee; 
RGO: Research Governance Office; ANZCTR : Australian New Zealand Clinical 
Trials Registry.

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s12913‑ 022‑ 08926‑y.

Additional file 1. SPIRIT Checklist. Description. Completed SPIRIT 
Checklist.

Additional file 2. Patient Information and Consent Form. Description. The 
Patient Information and Consent Form used to obtain patient consent to 
participate in the study.

Additional file 3. Healthcare Information and Consent Form. Description. 
The Patient Information and Consent Form used to obtain patient consent 
to participate in the study.

Additional file 4. Transdisciplinary Initial Neurological Screening Assess‑
ment (TINSA)© 2022 Mater Misericordiae Limited ABN 83906708922. 
Description. A copy of the novel TINSA developed at the Mater Hospial 
Brisbane Acute Stroke Unit. The study protocol describes how the novel 
TINSA is being evaluated, compared to usual allied health assessment.

Additional file 5. Patient Satisfaction Survey. Description. Data collection 
form used to obtain patient satisfaction data.

Additional file 6. Staff Satisfaction Survey. Description. Data collection 
form used to obtain staff satisfaction data.

Additional file 7. Interprofessional Staff Trust Survey. Description. The fit‑
for‑purpose data collection form (i.e., not the validated team trust survey) 
used to obtain interprofessional staff trust data.

Additional file 8. Staff Confidence Survey. Description. Data collection 
form used to obtain staff confidence data over time.

Acknowledgements
This work was undertaken as part of Aleysha Martin’s Doctor of Philosophy 
enrolment at the Faculty of Medicine, the University of Queensland. The 
authors would like to acknowledge the clinical project team based on the 
Mater Hospital Brisbane Acute Stroke Unit who collaborated to co‑produce 
the novel transdisciplinary assessment for evaluation: Mr. Simon Freestone, 
Mrs. Caitlin Humphries, Mr. Karl Harm, Ms. Julia Matthews, Ms. Lucy Lyons, Ms. 
Jody Ebenezer, Miss Beth Houghton, Mrs. Marie McCaig, Miss Ashley McGuire, 
and Mr. Brendon Glenn. The authors would also like to thank Active Rehabilita‑
tion Physiotherapy for continual support and input into the research.

Authors’ contributions
AKM was involved in funding acquisition, conceptualisation of the study, 
preparing study methods and design, and was a major contributor in writing, 
reviewing, and editing the manuscript. E‑LL, PMS, TLG, and ALM assisted 
equally with preparation of study methods and design, reviewing, and editing 
the manuscript. E‑LL also contributed to conceptualisation of the study and 
writing of the manuscript. All authors contributed to the study protocol refine‑
ment and approved the final manuscript.

Funding
AKM received external peer‑reviewed funding for this work from the National 
Health and Medical Research Council under Postgraduate Scholarship [grant 
number 2005351, Oct 2020 – Oct 2023] and Queensland Health under the 
Health Practitioner Research Scheme [grant number AH002682, July 2021 
– June 2022]. AKM received internal funding for this work from Mater Founda‑
tion/Mater Research Institute under Betty McGrath Health Services Research 
Seeding Grant [grant number 2613, Jan 2021 – Dec 2023] and The Univer‑
sity of Queensland under Research Training Program [scholarship number 
3769499089, Oct 2020 – Oct 2023]. The trial sponsor is Mater Misericordiae 
Ltd. The funders and sponsor had no role in study design and will not have 
any role in the study execution, data collection, data analysis and interpreta‑
tion, decision to submit results, or preparation of manuscripts.

Availability of data and materials
Not applicable.

Declarations

Ethics approval and consent to participate
The study protocol is compliant with ethical practices and will be conducted 
according to principles outlined in the Declaration of Helsinki. Informed writ‑
ten consent to participate in the study will be obtained from all participants. 
Where this is not possible due to quick discharge from hospital (i.e., before day 
2 on the acute stroke unit when written consent is expected to be obtained), 
verbal consent will be obtained via phone call, as approved by the ethics 
committee. As the participants who discharge before day 2 are representa‑
tive of a subgroup of patients (i.e., with no or resolved symptoms of stroke), it 
is important to include a secondary verbal consent process to ensure these 
participants could be included in the study so that results are not skewed or 
impacted. The study protocol has been submitted to the Mater Misericordiae 
Ltd. HREC, reference number: HREC/MML/66933, V9 Sep2022. Ethics approval 

https://doi.org/10.1186/s12913-022-08926-y
https://doi.org/10.1186/s12913-022-08926-y


Page 10 of 10Martin et al. BMC Health Services Research         (2022) 22:1578 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

obtained on 4 November 2020. Human research ratification/registration of 
external approval submitted to The University of Queensland and approved 
on 23 March 2021, identifier: 2021/HE000615. Site‑Specific Assessment (SSA) 
submitted to the Mater Misericordiae Ltd. Research Governance Office (RGO), 
reference number: MSSA/MRGO/66933. Governance approval obtained on 
14 February 2021. The study was prospectively submitted and retrospectively 
registered on 09 April 2021 with the Australian New Zealand Clinical Trials 
Registry (ANZCTR), ACTRN12621000380897, https:// www. anzctr. org. au/ Trial/ 
Regis trati on/ Trial Review. aspx? id= 38133 9& isRev iew= true. All protocol amend‑
ments will be approved by the HREC and reported to ANZCTR.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1 Faculty of Medicine, Mater Research Institute – University of Queensland, 
QLD, Brisbane, Australia. 2 School of Nursing, Midwifery and Social Work, The 
University of Queensland, QLD, Brisbane, Australia. 3 School of Nursing, Mid‑
wifery and Social Work, Mater Research Institute – University of Queensland, 
QLD, Brisbane, Australia. 4 Centre for the Business and Economics of Health, 
The University of Queensland, QLD, Brisbane, Australia. 5 Allied Health, Mater 
Research Institute – University of Queensland, QLD, Brisbane, Australia. 

Received: 16 November 2022   Accepted: 3 December 2022

References
 1. Stroke Foundation: Clinical guidelines for stroke management. (2021). 

https:// infor mme. org. au/ Guide lines/ Clini cal‑ Guide lines‑ for‑ Stroke‑ Manag 
ement. Accessed 5 Apr 2022.

 2. Kaltner M, Murtagh D, Bennetts M, Pighills A, James J, Scott A. Ran‑
domised controlled trial of a transprofessional healthcare role interven‑
tion in an acute medical setting. J Interprof Care. 2017. https:// doi. org/ 10. 
1080/ 13561 820. 2016. 12482 37.

 3. Pighills AC, Bradford M, Bell K, Flynn LJ, Williams G, Hornsby D, et al. Skill‑
sharing between allied health professionals in a community setting: a 
randomised controlled trial. Int J Ther Rehabil. 2015. https:// doi. org/ 10. 
12968/ ijtr. 2015. 22. 11. 524.

 4. Reinbott J, Murtagh D. Implementation of a transdisciplinary model of 
care for mild deficit acute stroke patients. Presented at: 13th National 
Allied Health Conference. 2019. www. nahc. com. au/ 2695. Accessed 26 
Apr 2022.

 5. Deloitte Access Economics: The economic impact of stroke in Australia, 
2020. https:// strok efoun dation. org. au/ What‑ we‑ do/ Resea rch/ Econo mic‑ 
impact‑ of‑ stroke‑ in‑ Austr alia. (2020). Accessed 07 June 2022.

 6. Fink‑Samnick E. Leveraging interprofessional team‑based care toward 
case management excellence: part 1, history, fundamentals, evidence. 
Professional Case Manag. 2019. https:// doi. org/ 10. 1097/ ncm. 00000 00000 
000360.

 7. Van Bewer V. Transdisciplinarity in health care: a concept analysis. Nurse 
Forum. 2017. https:// doi. org/ 10. 1111/ nuf. 12200.

 8. Gordon RM, Corcoran JR, Bartley‑Daniele P, Sklenar D, Sutton PR, 
Cartwright F. A transdisciplinary team approach to pain management in 
inpatient health care settings. Pain Manag Nurs. 2014. https:// doi. org/ 10. 
1016/j. pmn. 2013. 01. 004.

 9. Singh R, Küçükdeveci AA, Grabljevec K, Gray A. The role of interdiscipli‑
nary teams in physical and rehabilitation medicine. J Rehabil Med. 2018. 
https:// doi. org/ 10. 2340/ 16501 977‑ 2364.

 10. Martin AK, Green TL, McCarthy AL, Sowa PM, Laakso EL. Allied health 
transdisciplinary models of care in hospital settings: a scoping review. J 
Interprof Care. 2022. https:// doi. org/ 10. 1080/ 13561 820. 2022. 20385 52.

 11. Watterson D, Walter K, O’Brien L, Terrill D, Philip K, Swan I, et al. Trans‑disci‑
plinary advanced allied health practitioners for acute hospital inpatients: 
a feasibility study. Int J Qual Health Care. 2019. https:// doi. org/ 10. 1093/ 
intqhc/ mzy127.

 12. Martin AK, Green TL, McCarthy AL, Sowa PM, Laakso E‑L. Co‑production of 
a transdisciplinary assessment by researchers and healthcare profession‑
als: a case study. Public Health Res Pract. 2022. https:// doi. org/ 10. 17061/ 
phrp3 222217.

 13. Nasreddine Z. MoCA cognitive assessment. 2021. https:// www. mocat est. 
org/. Accessed 5 Apr 2022.

 14. EuroQol Research Foundation. EQ‑5D. https:// euroq ol. org/ (2021). 
Accessed 5 Apr 2022.

 15. Zeltzer L. Modified Rankin Scale (MRS). (2021). https:// strok engine. ca/ en/ 
asses sments/ modifi ed‑ rankin‑ scale‑ mrs/. Accessed 15 Apr 2022.

 16. AuSCR. Annual Reports. (2019). https:// auscr. com. au/ about/ annual‑ repor 
ts/. Accessed 14 Apr 2022.

 17. The Joint Commission. Specifications Manual for Joint Commission 
National Quality Measures. (2016). https:// manual. joint commi ssion. org/ 
relea ses/ TJC20 16B/ DataE lem05 69. html. Accessed 15 Apr 2022.

 18. Costa AC, Anderson N. Measuring trust in teams: development and vali‑
dation of a multifaceted measure of formative and reflective indicators 
of team trust. Eur J Work Organ Psychol. 2011. https:// doi. org/ 10. 1080/ 
13594 32090 32720 83.

 19. Queensland Industrial Relations Commission. Health practitioners and 
dental officers (Queensland Health) certified agreement (No. 3). (2019). 
https:// www. qirc. qld. gov. au/ sites/ defau lt/ files/ 2020_ cb55. pdf?v= 15978 
01894. Accessed 11 May 2022.

 20. Allied Health Professions’ Office of Queensland. Allied Health Advanced 
Clinical Practice Framework. (2013). https:// www. health. qld. gov. au/__ 
data/ assets/ pdf_ file/ 0026/ 156842/ advan cedfw ork. pdf. Accessed 11 May 
2022.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

https://www.anzctr.org.au/Trial/Registration/TrialReview.aspx?id=381339&isReview=true
https://www.anzctr.org.au/Trial/Registration/TrialReview.aspx?id=381339&isReview=true
https://informme.org.au/Guidelines/Clinical-Guidelines-for-Stroke-Management
https://informme.org.au/Guidelines/Clinical-Guidelines-for-Stroke-Management
https://doi.org/10.1080/13561820.2016.1248237
https://doi.org/10.1080/13561820.2016.1248237
https://doi.org/10.12968/ijtr.2015.22.11.524
https://doi.org/10.12968/ijtr.2015.22.11.524
http://www.nahc.com.au/2695
https://strokefoundation.org.au/What-we-do/Research/Economic-impact-of-stroke-in-Australia
https://strokefoundation.org.au/What-we-do/Research/Economic-impact-of-stroke-in-Australia
https://doi.org/10.1097/ncm.0000000000000360
https://doi.org/10.1097/ncm.0000000000000360
https://doi.org/10.1111/nuf.12200
https://doi.org/10.1016/j.pmn.2013.01.004
https://doi.org/10.1016/j.pmn.2013.01.004
https://doi.org/10.2340/16501977-2364
https://doi.org/10.1080/13561820.2022.2038552
https://doi.org/10.1093/intqhc/mzy127
https://doi.org/10.1093/intqhc/mzy127
https://doi.org/10.17061/phrp3222217
https://doi.org/10.17061/phrp3222217
https://www.mocatest.org/
https://www.mocatest.org/
https://euroqol.org/
https://strokengine.ca/en/assessments/modified-rankin-scale-mrs/
https://strokengine.ca/en/assessments/modified-rankin-scale-mrs/
https://auscr.com.au/about/annual-reports/
https://auscr.com.au/about/annual-reports/
https://manual.jointcommission.org/releases/TJC2016B/DataElem0569.html
https://manual.jointcommission.org/releases/TJC2016B/DataElem0569.html
https://doi.org/10.1080/13594320903272083
https://doi.org/10.1080/13594320903272083
https://www.qirc.qld.gov.au/sites/default/files/2020_cb55.pdf?v=1597801894
https://www.qirc.qld.gov.au/sites/default/files/2020_cb55.pdf?v=1597801894
https://www.health.qld.gov.au/__data/assets/pdf_file/0026/156842/advancedfwork.pdf
https://www.health.qld.gov.au/__data/assets/pdf_file/0026/156842/advancedfwork.pdf

	Transdisciplinary allied health assessment for patients with stroke: a pre-post- mixed methods study protocol
	Abstract 
	Background: 
	Methods: 
	Discussion: 
	Trial registration: 

	Background
	Methodsdesign
	Study aim
	Study setting
	Study design
	Participants
	Inclusion criteria
	Exclusion criteria

	Processes
	Recruitment and consent
	Baseline phases 1 and 3
	Implementation phases 2 and 4

	Outcome measures
	Time of allied health stroke assessments (primary outcome)
	Retrospective medical record audit
	3-month follow up
	Staff and patient satisfaction surveys
	Staff interprofessional trust survey
	Staff confidence surveys
	Staff focus group

	Statistical analysis
	Statistical power
	Quantitative data analysis
	Qualitative data analysis
	Economic evaluation

	Data management and monitoring
	Dissemination strategy

	Discussion
	Limitations and implications

	Acknowledgements
	References


