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Abstract 
Background: Transdisciplinary health research and clinical practice is supported
by numerous Australian health workforce documents and the broader transdisci-
plinary research literature. This research assessed the impact of early screening
and limited intervention for nutrition, swallowing, cognition, and communication
deficits in medical admissions in a large metropolitan hospital. 
Methods and Findings: Validated screening tools were selected and consensus for
interventions were obtained by dietetic and speech pathology disciplines.
Intensive training was undertaken to familiarize staff members with the screening
documents and project scope. Ethics approval was obtained. Participants included
179 patients aged ≥65 years admitted to the emergency department or medical
unit. The project significantly reduced referral time to both disciplines, and time
to full assessment in dietetics but not speech pathology. Results found 43% of
patients were malnourished or at risk of malnutrition, and 14 patients had oral
intake ceased due to swallowing difficulties. 
Conclusions: This study has demonstrated that transdisciplinary screening and
intervention may work within dietetics and speech pathology, providing an inno-
vative extension to practice. Further alternatives using this model include the use
of allied health assistants or less-experienced clinicians, while opportunities exist
for transdisciplinary practices within other healthcare disciplines.
Keywords: Transdisciplinary; Dietitian; Speech pathologist; Screening; Early inter-
vention; Workforce

Introduction 
Transdisciplinary research has been described as “the strongest form of cross-disci-
plinarity since it involves integrating two or more disciplines to produce novel, inte-
grated hybrids of ideas, theories, and methods. Moreover, a distinguishing feature of
transdisciplinary collaboration is the creation of a shared conceptual model or
framework for analyzing the problem at hand, which transcends the individual dis-
ciplinary perspectives of each team member. Transdisciplinarity, thus, may provide a
more comprehensive perspective for improving … research and prevention efforts”
[1, p. 1459]. Transdisciplinary research and clinical practice has been described in
several domains of healthcare [2-5] with authors largely supporting the paradigm to
extend linkages between and beyond healthcare.

Two key documents provide strategic direction for the health workforce in
Australia, where many people will need healthcare over the coming years—the
National Health Workforce Strategic Framework [6] and the National Health
Workforce Innovation and Reform Strategic Framework for Action 2011–2015 [7].
Both documents include various strategies that support transdisciplinary
approaches to clinical practice. For example, the former suggests that:
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to make optimal use of workforce skills and ensure best health out-
comes, it is recognised that a complementary realignment of exist-
ing workforce roles or the creation of new roles may be necessary.
Any workplace redesign will address health needs, the provision of
sustainable quality care and the required competencies to meet serv-
ice needs. [6, p. 15]

In addition, the latter states that it is necessary to “reform health workforce roles to
improve productivity and support more effective, efficient and accessible service deliv-
ery models that better address population needs” [7, p. 16]; specifically, it suggests the
need to “increase the productivity and retention of the existing workforce and enable
all current health disciplines to work to their full or extended scope of practice, includ-
ing options to better utilise the assistant and support workforce” [7, p. 17].

A four-phase model for transdisciplinary research has been proposed by Hall et
al. [8]. The development phase of this model uses relevant expertise from each
group member to define the scientific problem, whereas in the conceptualization
phase, team members develop research questions and the research design. Within
the implementation phase, the research is conducted, with research findings applied
within the translation phase.

This research explored the use of a transdisciplinary approach to screening in
two of the smaller allied health disciplines—dietetics and speech pathology—
including all four phases of the Hall et al. model [8]. Specifically, the research aimed
to assess the impact of early screening and intervention for nutritional, cognitive,
communication, and swallowing deficits in medical admissions to a large metropol-
itan Melbourne hospital. Funding for the project was received from the Victorian
Department of Health to explore and implement innovative transdisciplinary prac-
tices within the allied health professions into the clinical setting.

Issues with screening implementation across the clinical domains of dietitians
and speech pathologists, particularly for malnutrition and dysphagia identification,
have been documented elsewhere [9-11]. Challenges to implementing nurse-led
nutrition screening have included organizational culture, competing priorities, the
value of clinical judgement, training and education, and discrepancy between atti-
tudes and practice [9], although nurse-led screening, particularly for dysphagia, is
widely implemented in the United States [11]. Practice at the study hospital prior to
this project involved speech pathologists and dietitians working only on weekdays
to provide specialist allied health assessment and treatment planning. No service
existed for either discipline at the hospital on the weekends, with patients waiting
until the clinicians’ next working day. The absence of a screening process delayed
patient access to specialist speech pathology and dietetic care, potentially increasing
patient length of stay.

We therefore aimed 1) to develop and implement a screening tool suitable for
use both by dietitians and by speech pathologists that would allow them to accu-
rately identify patients at risk of malnutrition (dietetics) as well as swallowing, com-
munication, and cognitive difficulties (speech pathology); 2) to develop and
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implement a training package for dietetics and speech pathology clinicians to
administer the screening tool and limited clinical intervention usually within the
scope of practice of the other profession; and 3) to screen patients admitted under
the general medical stream for deficits relating to nutrition, cognition, communica-
tion, and/or swallowing. As a direct result of implementing the screening and early
intervention initiative, the following changes to referral and intervention patterns
were anticipated:

The length of time from admission to referral for speech pathology1.
and/or dietetics will decrease.
The length of time from admission to intervention by speech2.
pathology and/or dietetics staff will decrease.
The number of patients referred to speech pathology and/or dietet-3.
ics for intervention will increase.

Methods 
There were multiple phases to this project and hence the methods used were diverse.
Phases included the development of the screening tool package, development and
implementation of training materials to support the project implementation, collec-
tion of pre-audit data, and data collection of the main study. Ethics approval was
obtained from the health network ethics committee, approval number LR46/1011. 

Discipline representatives worked independently and collaboratively to choose
screening methods that were well known and validated. Screening tools with high
internal consistency and high test-retest reliability were sought where possible. The
screening package used for the research had five components:

MST – malnutrition screening tool [12]
BNVR – cognitive assessment [13]
RUDAS – cognitive assessment [14]
ASSIST – acute screening of swallow in stroke/TIA [15]
WAB-R – communication/language impairment [16]

A flowchart for a first-line intervention was developed for use by study clinicians
and is included as Appendix 1. Transdisciplinary consensus was obtained for these
early interventions, including the dietitian ceasing the patient’s oral intake of food
or fluids if the patient had sub-optimal results on the speech pathology screens, and
speech pathology commencing high-energy diets for patients identified with, or at
risk of, malnutrition. This was an extension of traditional practice for both disci-
plines, enabling staff members conducting the screens to respond to the
dietetics/speech pathology situation that arose from the screening process. It pro-
vided a timely response and decreased risk for patients involved in the study. 

Senior clinical staff from both disciplines developed a training package to incor-
porate all aspects of the study protocol. Two clinicians (one dietitian and one speech
pathologist) were appointed to conduct the transdisciplinary study. The training
packages were delivered to both clinicians simultaneously over one day. The study
was conducted on both weekend days over a six month period. In order to establish
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interrater reliability with the suite of screening tools chosen, both staff members
assessed three patients independently on one day. 

Participants were triaged to the general medical stream who were over 65 years of
age, deemed competent to give consent, and who were able to participate without the
need for an interpreter. In addition to these inclusion criteria, patients were excluded
if they were considered too acutely unwell to participate. All prospective participants
were provided with an explanatory statement, and verbal consent obtained. Patients
were screened during the early stages of their admission, either in the emergency
department or in the rapid assessment medical unit. Patients triaged to the medical
stream were those not requiring admission to specialty medical units (renal, oncology,
etc.), surgical units, or intensive care. A broad range of diagnoses and co-morbidities
may be included across this case mix. Due to the convenience sampling method cho-
sen, we were unable to determine whether the study sample was representative of all
patients admitted within this stream. Figure 1 details eligible and ineligible patients.

All data were entered into a Microsoft Excel spreadsheet. Statistical analysis was
performed to reject/accept the null hypotheses using PASW Statistics 18.0 [17].
Independent samples t-tests were applied, with Levene’s test for equality of vari-
ances calculated. Significance was determined where p < .05. The project has con-
sidered and reported within the guidelines of the SQUIRE framework for quality
improvement studies in healthcare [18].

Results 
A total of 179 patients were screened during the data collection period (69 emer-
gency department and 110 general medical unit screens), with an average age of
80.6 ± 7.6 years across all participants. This study identified 54 patients for referral
to speech pathology and 77 patients to dietetics for specialized assessment.
Demographic information regarding participants is included in Table 1. All patients
who were invited agreed to participate, with 161 participants (90%) completing all
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Figure 1
Flowchart of eligible and ineligible patients in the dietetics 

and speech pathology transdisciplinary research

Eligible patient cohort Ineligible patient cohort

Planned elective admissions

Patients transferred to specialty
medical wards, surgical units, or
intensive care

Patients discharged or deceased

Admissions to the
emergency department

Admissions to the rapid
assessment medical unit
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aspects of data collection. In addition, 100% agreement between clinicians across all
screening tools was established through independent assessments on three patients.

Table 1 
Demographic information of participants 

in the transdisciplinary project

A malnutrition prevalence of 24% was identified in the participants studied, with
a further 19% of participants at risk of malnutrition. Fifteen patients (9%) failed
both cognitive tests and were referred for additional speech pathology assessment
and treatment. Furthermore, 14 patients failed the ASSIST screen [12] and were
placed nil by mouth as a result. These results are highlighted in Table 2. Also, cogni-
tive impairments were identified in 47 patients (of 169 participants who completed
these tests, i.e., 27.8% of the study cohort), who also benefited from further cogni-
tion assessment. 

Table 2
Screening results of the transdisciplinary research
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Screening tool

Total number of
participants com-
pleting this screen
component

Results

MST – malnutrition screen-
ing tool

178
0-1 (not malnourished or at risk) – N = 101 patients (57%)
2 (at risk of malnutrition) – N = 34 patients (19%)
≥3 (malnourished) – N = 43 patients (24%)

BNVR – cognitive
Assessment

168
8-10 pass – N = 153 patients
<8 fail (further assessment for possible cognitive 
impairment needed) – N = 15 patients

RUDAS – cognitive 
assessment

169
>22 pass – N = 122 patients
≤22 fail (further assessment for possible cognitive 
impairment needed) – N = 47 patients

ASSIST – acute screening
of swallow in stroke/TIA

174
1 = pass – N = 160 patients (92%)
9 = fail – N = 14 patients (8%)

WAB-R – communication/
language impairment

161

Screen examined aspects of a patient’s expressive and
receptive language. Poor performance on any of the 8 
subtests indicated further speech pathology assessment
was needed.

Demographic information Results

Total number of screens conducted 179; 82 (45.8%) were males

Screening location
69 emergency department
110 rapid assessment medical unit

Age 80.6 ± 7.6 years
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Screening results of the transdisciplinary research Tables 3 and 4 include the statis-
tical analyses for the time differences pre/post-test for both disciplines for the
period from admission to referral and admission to full clinical assessment. The
transdisciplinary research made a significant difference in reducing time from
admission to referral for both disciplines. Additionally, the time from admission to
intervention was significantly reduced for dietetics.

There was an increase in referrals to both departments as a result of this project,
with 54 additional referrals to speech pathology and 77 additional referrals to dietet-
ics over the six-month study period, of which some may have been referred via pre-
existing referral pathways. 
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Table 3
Average time taken from admission to referral 

in the transdisciplinary research

1 = Data for the pre-test were collected during usual business hours, not over weekends.
2 = Results were calculated using independent t-tests and applying Levene’s test for equality of variances.

Discipline No. of
participants
pre-test1

Average time
from admission
to referral pre-
test (hours) 
± SD

No. of
participants
post-test2

Average time
from admission
to referral post-
test (hours) ±
SD

Results2

Speech pathology 38 46.7 ± 76.8 52 14.2 ± 7.0
t = 2.601
p = 0.01

Dietetics 26 84.0 ± 93.1 68 14.2 ± 7.0
t = 3.815
p = 0.001

Table 4
Average time taken from admission to intervention 

in the transdisciplinary research

1 = Data for the pre-test were collected during usual business hours, not over weekends.
2 = Number of patients for speech pathology and dietetics from admission-referral to referral-treatment due to

many patients discharged before clinicians could provide assessment, and some missing data.
3 = Results were calculated using independent t-tests and applying Levene’s test for equality of variances.

Discipline No. of
participants
pre-test1

Average time
from admission
to intervention
pre-test
(hours) ± SD

No. of
participants
post-test2

Average time
from admission
to intervention
post-test
(hours) ± SD

Results3

Speech pathology 38 58.3 ± 84.4 39 72.6 ± 37.3
t = -0.97 
p = 0.33

Dietetics 22 118.1 ± 98.2 31 74.2 ± 29.2
t = 2.035
p = 0.05
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Discussion
The transdisciplinary research undertaken within dietetics and speech pathology has
shown many benefits for working beyond the scope of practice of these two disciplines. 

All project aims were fulfilled, with many patients receiving the screening and
early intervention offered within the scope of the study. This research identified that
43% of patients screened were malnourished or at risk of malnutrition.
Malnutrition is well known to have serious health outcomes, including increased
risk of complications and infections, decreased response and/or tolerance to treat-
ment, decreased quality of life and life expectancy, and increased use of medica-
tions, length of stay, and readmission rate. The importance of nutrition screening
has been well defined by accreditation bodies in healthcare at national levels [19].
With nutrition screening usually conducted by allied health assistants or nursing
staff in isolation from communication, cognition, and swallowing, this transdiscipli-
nary research has provided an opportunity to extend the scope of practice for staff
members of both disciplines. 

With respect to the speech pathology outcomes, 14 patients had reduced clinical
risk through early identification of swallowing difficulties leading to early interven-
tion. These patients may have been at clinical risk had they continued to consume
food and fluids. There was a significantly reduced time from admission to treatment
within dietetics but not in speech pathology, limited by the staffing capacity within
the department and other competing priorities. 

Limitations of the research included the convenience sampling of participants,
as opposed to a series of consecutive admissions, which was beyond the capacity of
the project staffing. The screening tools chosen were nationally and internationally
used; however, transferability of study findings are limited by the tools selected.
Staffing was one of the challenges posed by the current study, with only two staff
specifically recruited and trained in the research protocol. Ideally, the staffing pool
would be expanded for further transdisciplinary research and clinical practice.
Clinical diagnoses were not recorded, although these may have expanded our
understanding of where screening was most needed. Additionally, a cost-effective-
ness/economic analysis was not undertaken, and this would have strengthened the
interpretation of study findings. One further limitation is the absence of a control
group due to the pre-post study design. An alternate study design incorporating a
control group may have strengthened study outcomes and enabled greater transla-
tion of study findings. 

This research showed that transdisciplinary screening and limited early interven-
tion by dietitians and speech pathologists was able to be implemented with differ-
ing results. The ability for both professions to conduct transdisciplinary screening
and to offer first-line intervention provides opportunities for healthcare facilities
where access to both dietetics and speech pathology staffing across weekends is not
available. This project has provided an opportunity to extend the scope of practice
of both disciplines. The project would be reproducible in its current form, with high
interrater reliability recorded. However, more efficiencies and opportunities may be
created through the training and rollout of a similar project by credentialed allied
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health assistants or less-experienced clinicians. Further work would be required to
explore these models before either could be endorsed for implementation. 

Furthermore, the success of this research suggests that there may be many oppor-
tunities for transdisciplinary approaches to be used within allied health and other
health disciplines, supporting the strategic direction proposed in workforce plan-
ning models. Further research will tell.

Acknowledgements
I acknowledge the contributions of staff at Box Hill Hospital, particularly Melissa
Berryman, Vicky Cooper, Claire Trevorrow and Danielle Czapnik, and all patients
who consented to participate in this study. I would also like to thank the Dietetics
Department, Eastern Health, as well as the Department of Nutrition & Dietetics,
Monash University, for their support to undertake this research.

References
Fuqua, J., Stokols, D., Gress, J., Phillips, K., & Harvey, R. (2004). Transdisciplinary collaboration as a4.

basis for enhancing the science and prevention of substance use and “abuse.” Substance Use &
Misuse, 39(10-12), 1457–1514.

Albrecht, G., Freeman, S., & Higginbotham, N. (1998). Complexity and human health: The case for5.
a transdisciplinary paradigm. Culture, Medicine and Psychiatry, 22(1), 55–92.

Pohl, C. (2010). From transdisciplinarity to transdisciplinary research. Transdisciplinary Journal of6.
Engineering & Science, 1(1), 74–83.

Rosenfield, P.L. (1992). The potential of transdisciplinary research for sustaining and extending7.
linkages between the health and social sciences. Social Science & Medicine, 35(11), 1343–1357.

Wickson, F., Carew, A.L., & Russell, A.W. (2006). Transdisciplinary research: Characteristics, quan-8.
daries and quality. Futures, 38(9), 1046–1059.

Australian Health Ministers’ Conference. (2004). National health workforce strategic framework. Sydney:9.
National Health Workforce Secretariat. URL: http://www.ahwo.gov.au/documents/Publications
/2004/National%20Health%20Workforce%20-%20Strategic%20Framework.pdf [March 10, 2012].

Health Workforce Australia. (2011). National health workforce innovation and reform strategic10.
framework for action 2011–2015. Adelaide: Health Workforce Australia. URL http://www.hwa
.gov.au/sites/uploads/hwa-wir-strategic-framework-for-action-201110.pdf [March 10, 2012].

Hall, K.L., Vogel, A.L., Stipleman, B., Stokols, D., Morgan, G., & Gehlert, S. (2012). A four-phase11.
model of transdisciplinary team-based research: Goals, team processes and strategies.
Translational Behavioral Medicine, 2(4), 415–430. 

Green, S.M., & James, E.P. (2013). Barriers and facilitators to undertaking nutritional screening of12.
patients: A systematic review. Journal of Human Nutrition and Dietetics, 26, 211–221.

Porter, J., Raja, R., Cant, R., & Aroni, R. (2009). Exploring issues influencing the use of the10.
Malnutrition Universal Screening Tool by nurses in two Australian hospitals. Journal of Human
Nutrition and Dietetics, 22(3), 203–209.

Donovan, N.J., Daniels, S.K., Edmiaston, J., Weinhardt, J., Summers, D., & Mitchell, P.H. (2013).11.
Dysphagia screening: State of the art: Invititational conference proceeding from the state-of-the-
art nursing symposium, International Stroke Conference 2012. Stroke, 44, e24–e31.

Ferguson, M., Capra, S., Bauer, J., & Banks, M. (1999). Development of a valid and reliable malnu-12.
trition screening tool for adult acute hospital patients. Nutrition, 15(6), 458–464.

Butt, P., & Bucks, R. (2009). The Butt Non-Verbal Reasoning Test. Milton Keynes, UK.: Speechmark13.
Publishing Ltd.

Storey, J.E., Rowland, J.T., Basic, T., Conforti, D.A., & Dickenson, H.G. (2004). The Rowland Universal14.
Dementia Assessment Scale: A multicultural cognitive assessment scale. International
Psychogeriatrics, 16(1), 13-31. URL: http://www.dementiaassessment.com.au/cognitive/RUDAS
_scale.pdf [February 22, 2012].

Managers of Greater Metropolitan Speech Pathology Services in NSW Health – Stroke Dysphagia15.
Framework. (2004). Acute screening of swallow in Stroke/TIA. URL: http://www.acu.edu.au
/__data/assets/pdf_file/0004/379462/assist_screening_tool.pdf [February 22, 2012].

Journal of Research in Interprofessional Practice and Education

Journal of Research in
Interprofessional 
Practice and
Education

Vol. 4.2
October 2014

www.jripe.org

8

Transdisciplinary
Screening and
Intervention

Porter

http://www.jripe.org
http://www.acu.edu.au/__data/assets/pdf_file/0004/379462/assist_screening_tool.pdf
http://www.acu.edu.au/__data/assets/pdf_file/0004/379462/assist_screening_tool.pdf
http://www.dementiaassessment.com.au/cognitive/RUDAS_scale.pdf
http://www.dementiaassessment.com.au/cognitive/RUDAS_scale.pdf
http://www.hwa.gov.au/sites/uploads/hwa-wir-strategic-framework-for-action-201110.pdf
http://www.hwa.gov.au/sites/uploads/hwa-wir-strategic-framework-for-action-201110.pdf
http://www.ahwo.gov.au/documents/Publications/2004/National%20Health%20Workforce%20-%20Strategic%20Framework.pdf
http://www.ahwo.gov.au/documents/Publications/2004/National%20Health%20Workforce%20-%20Strategic%20Framework.pdf


Kertesz, A. (2006). Western Aphasia Battery Revised (WAB-R). San Antonio: Pearson.16.
SPSS Inc. (2009). PASW Statistics for Windows, Version 18.0. Chicago, IL: SPSS Inc.17.
Ogrinc, G., Mooney, S.E., Estrada, C., Foster, T., Goldmann, D., Hall, L.W., Huizinga, M.M., Liu, S.K.,18.

Mills, P., Neily, J., Nelson, W., Pronovost, P.J., Provost, L., Rubenstein, L.V., Speroff, T., Splaine, M.,
Thomson, R., Tomolo, A.M., & Watts, B. (2008). The SQUIRE (Standards for Quality
Improvement Reporting Excellence) guidelines for quality improvement reporting: Explanation
and elaboration. Quality and Safety in Health Care, 17, i13–i32.

The Australian Council on Healthcare Standards. (2010). The ACHS EQuIP5 guide: Book 1 –19.
Accreditation, standards and guidelines – Clinical function. Sydney: ACHS 

Journal of Research in Interprofessional Practice and Education

Journal of Research in
Interprofessional 
Practice and
Education

Vol. 4.2
October 2014

www.jripe.org

9

Transdisciplinary
Screening and
Intervention

Porter

http://www.jripe.org


Appendix 1
Early intervention flowchart used within the dietetics and 

speech pathology transdisciplinary research
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Porter Complete the Malnutrition Screening Tool [12]

Score 0 or 1  No intervention
Score 2 or more  1.  Refer to the dietitian

2. Discuss with medical team –
Is the patient at risk of refeeding syndrome?
� Yes  Follow the health network policy and clinical practice guidelines for

refeeding syndrome 
� No  Commence one of the following interventions:

(a) High-protein regime (for patients with no diabetes or need for
thickened fluids)

(b) Diabetic high-protein regime (for patients with diabetes but no
need for thickened fluids)

(c) Thickened sustagens tds (for patients who require thickened fluids)

Complete the Acute Screening of Swallow in Stroke/TIA [15]

Section 1: If you answered NO to any question →place patient nil oral and review 
when condition improves. Nasogastric tube recommended for medications

Sections 2–4: If you answered YES to any question→ place patient nil oral and refer 
to speech pathology for further assessment

Complete the remaining screening tools [13,14,16] and refer to speech pathology 
if indicated for further assessment
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